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Chapter 1. Purpose of the CRISP II Manual of Procedures  
 

The purpose of the CRISP II Manual of Procedures (MOP) is to provide study investigators with 
one all-encompassing source to use as a guide in carrying out CRISP II studies. The CRISP II MOP includes 
sections on study organization and administration; subject recruitment; protection of human subjects; 
publications and communications; study design; screening, enrollment, and follow-up; data 
management (forms, web-based data entry system, quality control/assurance, statistical design and 
analysis, and reporting); and personnel. The complete MOP will remain posted on the CRISP II website 
(private access) for the entire length of the study and will be updated as necessary. 

Study investigators will also be able to print complete copies of the CRISP II MOP directly from 
the website, as needed. The Data and Safety Monitoring Board will also have private access to the web-
based CRISP II MOP. 

The online version of the MOP is the most recent and complete. The DCIAC will add changes as 
necessary and will notify study personnel when changes have been posted. It is the responsibility of PCC 
personnel to ensure that all paper versions of the MOP are kept up to date. 
 

1.1. Revision History  
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Chapter 2. Introduction and Background 
 
2.1. Preface 
 

The Division of Kidney Urology and Hematology Disease (DKUHD) of the National Institute of 
Diabetes and Digestive and Kidney Diseases (NIDDK) funded a cooperative agreement (UO1) for a 
consortium of participating clinical centers (PCCs) and a data coordinating and imaging analysis center 
(DCIAC) to develop and implement studies to test whether imaging techniques can provide accurate and 
reproducible markers of progression of renal disease in patients with polycystic kidney disease. 

The awarded participating clinical centers are Emory University, University of Kansas, and Mayo 
Foundation (with a subcontract to the University of Alabama).  The awarded DCIAC is Washington 
University in St. Louis. Due to the relocation of the DCIAC P.I. from Washington University to the 
University of Pittsburgh, the DCIAC for CRISP II is currently located at the University of Pittsburgh.  

The goal of the CRISP Study is to conduct a prospective, longitudinal trial to evaluate the 
accuracy and validity of magnetic resonance imaging to determine disease progression in ADPKD 
defined as a change in both renal and renal cyst volumes and renal function over time. 

 

2.2. Background and Rationale 
 
2.2.1. Autosomal Dominant Polycystic Kidney Disease  

Autosomal dominant polycystic kidney disease (ADPKD) is a major cause of disabling morbidity 
and is the fourth leading cause of end-stage renal failure in the world, affecting more than 500,000 U.S. 
citizens and millions more worldwide.  It is the most common single-gene disorder that is potentially 
lethal.  Annual costs to treat ADPKD exceed 1 billion dollars for dialysis, renal transplantation and regular 
management of other complications secondary to the disease (1).   

ADPKD is caused by mutations within either of two genes, PKD-1 and PKD-2.  Both genotypes 
are characterized by the progressive enlargement of innumerable cysts derived from tubules that lead 
to an overall progressive increase in the size of the kidneys.  Over the past decade knowledge of the 
molecular and cellular pathogenesis of ADPKD has significantly increased. The PKD genes have been 
identified and the functions of their protein products have been defined (2). 

ADPKD is a bilateral condition, although the absolute changes in kidney size may be asymmetric.  
The progressive increase in kidney size is associated with considerable morbidity throughout the life of 
individual patients, and include 1) abdominal pain, 2) gross hematuria, 3) hypertension at an early age, 
4) renal stones, 5) renal infections, 6) cosmetic deformity of the abdomen and 7) renal insufficiency in 
those older than 50 years of age (3-11).  ADPKD is in fact a systemic illness.  In addition to the kidney, 
cysts are frequently found in the liver, pancreas, arachnoid and less frequently in the spleen and testis.  
Aneurysms of the cerebral arteries occur in approximately 5 - 10 % of patients with ADPKD, and 
abnormalities of the heart valves are detected in approximately one-fourth of patients.   

The hallmarks of ADPKD are innumerable fluid-filled cysts scattered throughout both kidneys 
that cause the total renal size to increase many times greater than normal.  In affected individuals, 
enlargement of the kidneys generally progresses steadily culminating in renal insufficiency in more than 
50 %, although the age of onset of renal failure is highly variable.  Examples of end-stage renal disease 
(ESRD) in the first year of life have been reported, but it is also common knowledge among 
nephrologists that patients with well-developed ADPKD may live beyond 80 years of age without serious 
impairment of renal function.   Consequently, it is impossible to predict from clinical information the 
long term course of the disease in young, asymptomatic patients.  
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In patients with a positive family history, the diagnosis of ADPKD is established by the 
demonstration of bilateral renal cysts defined by ultrasound, computed tomography, magnetic 
resonance imaging or direct surgical inspection.  The disease exhibits a dominant mode of genetic 
transmission with complete penetrance.  Genetic linkage to markers on chromosomes 16 and 4 have 
been used in relatively large families to determine those without renal cysts who may be at risk for 
ADPKD and more recently mutation analysis has become commercially available. 

Although all patients who inherit ADPKD develop cysts within the kidneys, there is substantial 
variability in the occurrence of renal failure.  Several groups of investigators in North America and 
Europe have explored the age of onset of ESRD (12-19).  Patients with ADPKD most commonly develop 
ESRD in the sixth decade of life.  In the Modification of Diet in Renal Disease study (MDRD), ADPKD 
subjects with GFR values between 25 and 55 mL/min per 1.73 m2 lost GFR at a rate of 5.8 mL/year, 
whereas in non-ADPKD participants (chronic glomerulonephritis, hypertensive renal disease, etc) GFR 
decreased 3.1 mL/min per year.  Once the GFR begins to decrease the typical course is one of inexorable 
decline in filtration culminating in death from uremia, unless the patient is rescued with dialysis and/or 
renal transplantation.  The rate of functional decline can be highly variable among unrelated individuals 
with ADPKD as well as between members of the same family.  This suggests that factors in addition to 
the inherited mutations determine the rate of functional decline. 

As for many other chronic, progressive disorders, GFR is a poor marker of renal function in 
ADPKD.  GFR levels remain at levels well within the normal range for many years during which time renal 
cysts occupy progressively increasing fractions of total renal volume (12-19).  Compensatory 
adjustments in glomerular filtration and tubular reabsorption help to maintain the GFR on a nearly even 
keel until the loss of filtering units falls below the minimum required to maintain the filtration rate 
normal.  At this juncture, GFR falls in a linear, precipitous decline. 

 

2.2.2. ADPKD Disease Progression 

Cysts have been found in the kidneys of first trimester fetuses that carry one of the ADPKD 
mutations.  More typically, the disease goes unnoticed until it is discovered in the course of a physical 
examination or by ultrasound or computed tomographic testing. Dissection studies of kidneys in the 
early stage of disease development indicate that the cysts may arise in all segments of the nephron and 
collecting ducts.  More recent studies using immunohistochemistry or hormonal responsiveness in cyst-
derived cultured cells suggest a predominant origin from collecting ducts.  Close examination of the 
cysts by light and electron microscopy has revealed evidence that adjacent parenchyma is compressed 
along with infiltration into the interstitium of mononuclear cells in association with fibrosis.  It is 
important to emphasize that the cysts appear to develop in only a small fraction of the nephrons and 
collecting ducts, perhaps fewer than 1% (20).  The distribution of the cysts may be highly asymmetric 
within and between the kidneys.   

The tubule basement membrane surrounding the individual cysts are typically thickened and 
laminated.  In early stages of the disease examined by light microscopy, the adjacent renal parenchyma 
appears to be uninvolved.  On the other hand, studies of cell proliferation and apoptosis markers 
indicate that the adjacent non-cystic renal tubule cells may respond to a proliferative stimulus similar to 
that observed within the epithelial cells lining the cysts. 

As the disease progresses, the size of the individual cysts increases, but whether the number of 
cysts increase is not known.  There is a progressive decrease in non-cystic parenchyma which has led 
researchers to suggest that the enlarging cysts crowd out the normal parenchyma in the same way that 
solid neoplasms displace and erode tissues in which they arise.  As the cysts enlarge and the total kidney 
size increases, the volume of non-cystic parenchyma, on which the function of the kidneys depend, 
declines.   There is evidence of accelerated apoptosis in the renal cysts and the adjacent non-cystic 
parenchyma.  In later stages the interstitium expands owing to the accumulation of collagenous material 
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and frank fibrosis together with foci of mononuclear cells.  The distortion of the interstitium involves the 
peritubular capillaries, veins and arterioles, in association with the sclerosis of small and medium-sized 
arteries (20). 

In the terminal stages of the disease, glomeruli are commonly globally sclerotic which more 
typically reflects an antecedent scarring process within afferent arterioles in contrast to the focal 
sclerosis pattern of glomeruli subjected to abnormal transcapillary hydrostatic pressure. Non-sclerotic 
glomeruli appear enlarged, reflecting compensatory hypertrophy.  Mild to moderate proteinuria is 
observed in ADPKD and appears to be a harbinger of poor prognosis for overall renal function.  At the 
end-stage, polycystic kidneys are typically enlarged, sometimes more than 10 times greater than 
normal. The end-stage polycystic kidney is comprised primarily of fluid trapped in cysts varying in size 
from a few microliters to more than 100 mL.  The surface of the kidney is typically laced with bands of 
fibrotic material.   On the cut surface, the cysts stand out as distinct cavities between strands of scar 
tissue.  Normal parenchyma is rarely seen.   

Alterations in the interstitium adjacent to cysts can be observed early in the course of the 
disease in human patients.  Several studies have suggested that tubulo-interstitial changes may be 
important in the development of renal insufficiency in human ADPKD (21-23). ADPKD is associated with 
polycystic liver in the majority of patients.   The liver cysts are usually not detected until late in the 
course of the disease, but in some women the livers may reach a very large size.  In these unfortunate 
patients partial hepatectomy or liver transplantation may be required to achieve an acceptable quality 
of life. 
 

2.2.3. Future Approaches to Therapy of ADPKD   

Signal transduction pathways and pathophysiologic mechanisms have been defined to the point 
that therapeutic trials are being planned to investigate the potential effects of novel molecules to slow 
the rate of disease progression (24).  The use of these new compounds is dependent upon the 
development of accurate measures of disease progression that can be used for prospective studies.   

In the broad field of Nephrology, the preservation of GFR is held to be the major goal of treating 
most progressive renal disorders.   It is important to note, however, that a disease like ADPKD has 
morbidities that diminish the quality of life of patients long before kidney function declines to the point 
that requires renal replacement therapy.  Several major morbidities (hypertension, pain, gross 
hematuria, stone, abdominal distension, renal infection) appear to be linked to the progressive 
enlargement of the kidneys due to the cysts.  Consequently, goals of ADPKD therapy include relieving 
the suffering caused by enlarged kidneys by limiting the growth of cysts.  As noted previously, verifiable 
changes in GFR occur relatively late in ADPKD after major damage has been done by the cysts and 
fibrotic mechanisms have been activated.  Thus, GFR is not a useful indicator of therapeutic 
effectiveness in the early stages of the disease if a major goal of therapy is to prevent the growth of the 
cysts to prevent their secondary effects to destroy renal structure and ultimately, reduce renal function.  
In order to treat the disease before irreversible damage is done, a more sensitive and pertinent marker 
of disease progression is needed. 

 

2.3. CRISP I Study: Objectives and Observations 
 
2.3.1. Study Objectives  

In 2000, PKD researchers at the University of Alabama, Emory University, University of Kansas, 
Mayo Clinic and Washington University St. Louis joined together to  create the Consortium for Radiologic 
Studies of Polycystic Kidney Disease (CRISP I).  This consortium of Participating Clinical Centers (PCCs) 
and a Data Coordinating and Imaging Analysis Center (DCIAC) developed and implemented studies to 
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test whether imaging techniques could provide accurate and reproducible markers of progression of 
renal disease in patients with PKD. The Steering committee, comprised of principal investigators from 
the PCCs and DCIAC, developed initial study protocols for the imaging studies and proceeded to collect 
and analyze radiologic and clinical data over the last 5.5 years.  

The primary objectives of this investigation were to: (1) to develop and test the accuracy and 
reproducibility of imaging techniques to monitor changes in renal cyst size and parenchymal 
involvement in well characterized cohorts of patients with PKD to assess their utility as surrogate 
markers of disease progression, (2) to establish and maintain a database of uniformly and accurately 
collected information including renal functional parameters and other selected markers of disease 
progression identified by the DCIAC and the PCCs, to correlate parenchymal involvement with renal 
functional changes in PKD patients with various rates of progression, and (3) to maintain and make 
available such data to facilitate the planning and implementation of clinically appropriate interventions 
in the near future. 

The goals of CRISP II are to extend the observations of CRISP I in order to:  1)  draw unequivocal 
linkage between the rate of kidney/cyst enlargement and qualitative (signs and symptoms) and  
quantitative (declining renal function reflected in iothalamate clearance and albuminuria) end-points; 2)  
to provide a marker of disease progression (kidney volume) sensitive and accurate enough to be used as 
a primary outcome marker in clinical trials aiming to forestall disease progression;  3)  to develop and 
test other biomarkers of disease progression. 
 

2.3.2. CRISP I Study Observations  
The CRISP I consisted of a cohort of 241 individuals (145 women, 96 men) with ADPKD screened from a 
total of 289 eligible subjects; 235 subjects remained in the study at the end of the 3rd year of study, a 
remarkable rate of retention. The cooperation and synergies evinced among investigators of diverse 
scientific backgrounds in the Patient Coordinating Centers (PCCs) and Data Coordinating and Image 
Analysis Center (DCIAC) has been remarkable.  Accomplishments of the group effort are listed below: 
 

2.3.2.1. Method to Determine Total Kidney and Total Cyst Volumes    
A novel MR-based method to measure and to quantify total renal volume (TKV) and total renal 

cyst volume (TCV) was developed and rigorously tested in subjects with ADPKD (25, 26).  MRI-based 
morphometric methods were shown to reproduce total kidney and cyst volumes in phantoms with 
reliability coefficients of 99.9% and 89.2%, respectively.  The coefficient of variation of total kidney 
volume measurements by stereology in 4 subjects studied at each of the 4 PCCs was 3.5%.  Statistical 
models for describing the changes over time have been developed and used for analytic purposes.  The 
longitudinal measurements can, and have, been used for planning intervention trials with imaging 
endpoints, allowing quantitative information about the tradeoffs of the number of participants, the 
length of follow-up and the frequency of assessment. 
 

2.3.2.2 MR- versus Ultrasound-based Volumetry   
Ultrasound was determined to be sufficiently accurate to determine renal cystic involvement for 

screening and enrollment into CRISP I and could determine very large differences in total renal volume 
utilizing both the ellipsoid formula and longitudinal length measurements. Within and between observer 
variability of total renal volume measures were significantly greater with ultrasound vs. MR. Ultrasound 
was of insufficient accuracy for longitudinal measurements of change in renal volume in contrast to MR. 
Thus, although ultrasound will be an important tool for screening individuals at risk for ADPKD prior to 
enrollment in therapeutic trials, it is not useful as a measurement tool to quantify progression of renal 
volume over relatively short intervals of time. 
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2.3.2.3. Asymmetry of Renal Enlargement   
Cyst development was frequently found to be asymmetric, although on the whole the average 

left kidney volume exceeded right kidney volume by 19.3%. The greatest asymmetry was 163%, left > 
greater than right; by contrast the right kidney volume maximally exceed that of the left by 48%.  The 
median Left vs. Right ratio of 1.091 reflects the fact that 163 left kidneys were larger than the matched 
right kidney. The biologic implications of this renal volume asymmetry are not clear, but the finding does 
suggest that the germ cell mutation, which is found in all of the renal cells, is probably not the sole 
determinant of how fast kidney cysts may enlarge. 
 

2.3.2.4. Hypertensive versus Normotensive Subjects  
Sixty four participants were normotensive at enrollment into CRISP I.  Twenty two have 

subsequently developed hypertension at a mean time 2 years after enrollment into CRISP I.  Age, body 
mass index, weight and serum creatinine concentrations were significantly greater in those who 
developed hypertension in comparison to those who remained normotensive.  At this time we have 
insufficient power to determine if renal or cyst volume enlargements are greater in those who develop 
hypertension. Hypertensive subjects demonstrated a significant increase in total renal volume, cystic 
volume and % change in renal volume from baseline that was not detected in the normotensive or 
newly hypertensive CRISP participants (Figure 2.1.).  Systolic and diastolic blood pressure levels 
measured throughout the three year follow up of CRISP I were directly related to the rate of renal 
enlargement in both treated hypertensive (r=0.21, P<0.03) and untreated normotensive (r=0.38, P<0.02) 
individuals.  Hypertensive subjects demonstrated a significant decline in renal function determined by 
both iothalamate clearance (Figure 2.2.) and serum creatinine measurements (Figure 2.3.), while no 
change in renal function occurred in the normotensive individuals or those who became hypertensive in 
the course of the study.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 2.1. GRF by Visit 
Annual rate of change in glomerular filtration rate measured by iothalamate renal 
clearance in normotensive (squares), new hypertensives (triangles) and hypertensives 
(diamonds) in CRISP I. A significant decline in glomerular filtration rate was found in 
the hypertensive (-3.0 mL/yr/1.73m2) subjects that was significantly different from 
both normotensives and new hypertensives. 
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Figure 2.2. Total Renal Volume by Visit 
Annual rate of change in renal volume in normotensive (squares), new hypertensives 
(triangles) and hypertensives (diamonds) in CRISP I.  A significant increase in renal 
volume from baseline was found the hypertensive subjects and a significantly greater 
rate of change in renal volume than in normotensive subjects. 

 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 

 
 

Figure 2.3. Serum Creatinine by Visit 
Annual serum creatinine levels in normotensive (squares), new hypertensives 
(triangles) and hypertensives (diamonds) in CRISP I.  The average annual rate of 
change was significantly increased only in the subjects who were hypertensive at 
baseline. 

 

2.3.2.5. Kidney and Cyst Volumes Increase Continuously in ADPKD 
There was an increase in total kidney and cyst volume from year to year in over 80 % of ADPKD 

subjects although the apparent rate of increase varied widely from subject to subject (27).  This is 
illustrated in Figure 2.4. Shown are TKVs (in milliliters) for individual subjects who were female (open 
squares) or male (closed circles).  Four sequential measurements of TKV were available for most of the 
individuals. As shown in Figures 2.4.-2.6., some individuals demonstrated rapid rates of increase in TKV, 
whereas in others renal volume increased by only a few per cent over a period of 4 years.  This striking 
data set illustrates the clinical course of ADPKD in dramatic terms. Total kidney volume was generally 
less in the younger subjects than in those over age 30. The line in Figure 2.4. represents an 

Nothing 
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approximation of the upper limit of total kidney volume (TKV) in this cohort (slope =slope 100 mL/year; 
intercept = 0.  It is important to add that total kidney volume measurements in all nineteen ADPKD 
subjects from the Mayo and Kansas CT volumetric studies (28, 29) fell within the maximal limit of the 
CRISP I cohort.  A random coefficient model on log10 TKF gives a mean (SD) intercept (baseline visit) of 
2.96 (0.25) and a slope of 0.022 (0.014) corresponding to 910 mL and an average 5.2% growth. 
 

 
Figure 2.4. Time-course plot of TKV 
growth curves.  

Figure 2.5. Time-course plot of TKV 
growth curves. 

 

2.3.2.6. Patterns of Renal Volume Change   
The general pattern of kidney and cyst enlargement in ADPKD patients gave the impression that 

the rate of kidney enlargement was non-linear (Figure 2.4.).  Indeed, in a semi-log plot total kidney 
volume appeared to increase as a logarithmic function of age (Figure 2.6.) in those cases with the most  

Figure 2.6. Semi-log plot of TKV growth curve. 
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rapid rates of volume increase.  This observation is consistent with the view that mural epithelial cell 
proliferation within cysts progressively increases the potential cyst volume. Fluid accumulates within 
this potential volume by net trans-epithelial secretion of salt and water to fill and further expand the 
potential space created by proliferation of the mural epithelial cells.  Pumping of fluid into closed 
compartments leads to hydrostatic pressures within the cysts that are higher than the surrounding 
parenchyma, a factor that may be of importance in the crowding of adjacent non-cystic parenchyma and 
for the propensity of these cysts to rupture and to cause hemorrhage. 

It is interesting to find that each patient seemed to follow a prescribed rate of kidney volume 
increase from year to year.  It seems reasonable to suppose that each person may exhibit a “signature” 
rate of kidney and cyst growth that reflects the underlying germ-line and acquired mutations.  Fitting 
jointly a random coefficient model for each kidney provides an estimated correlation of 0.91 between 
the rate of growth on the right kidney to that in the left kidney.  If this observation is confirmed over a 
longer time period, then more refined analysis might yield an instrument of great clinical utility for 
determining prognosis in individual patients relatively early in the course of the disease and in the 
selection of subjects for clinical trials.    

There was considerable overlap between males and females in respect to the rate of kidney 
enlargement (Figures 2.4. and 2.5.), although males overall had larger kidneys at baseline.   
 

2.3.2.7. Cyst Number Not the Rate of Growth Is Associated with the Mutated Gene 
The significance of gene type to disease progression is analyzed in this study of the CRISP cohort. 

Gene type was determined in 183 families (219 cases); 156 (85.2%) had PKD1, and 27 (14.8%) had PKD2. 
PKD1 kidneys were significantly larger (Figure 2.6.), but the rate of cystic growth (PKD1 5.68%/yr; PKD2 
4.82%/yr) was not different (P = 0.24). Cyst number increased with age, and more cysts were detected in 
PKD1 kidneys (P < 0.0001). PKD1 is more severe because more cysts develop earlier, not because they 
grow faster, implicating the disease gene in cyst initiation but not expansion (30). 
 

2.3.2.8. Renal Volume and Kidney Function   
Most nephrologists who work in the field think that the expanding cysts cause secondary 

structural and functional changes in polycystic kidneys.  To examine this possibility we separated 
individuals in the CRISP I cohort by gender and sorted them into 5 renal volume categories at baseline 
(in mL) :  < 500, 501 - 1000, 1001 - 1500, 1501 - 2000, and >2000 in order to survey the potential effects 
of renal enlargement on outcomes (Table 1).  

Mean age tended to increase in both male and female cohorts in association with kidney 
volume.  There was a striking trend in kidney volume in subjects with the PKD2 genotype.  No PKD2 
individuals had kidneys larger than 1500 mL and most were less than 1000 mL. This fact is also 
illustrated in Figure 2.6.   The PKD2 subjects (open squares) clearly exhibited lower values for TKV than 
age-matched PKD1 subjects.  Approximately 90% of the CRISP I cohort has been successfully genotyped.  
It has been established that PKD2 patients develop ESRD approximately 16 years later than patients with 
PKD1 (31).  This fact, together with the new data in Figure 2.3. that PKD2 subjects have smaller (less 
cystic) kidneys than age-matched PKD1 subjects strongly supports the hypothesis that total kidney and 
total cyst volume have dominant roles in promoting ESRD in these patients. 
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The data in Table 1 are averages.  Age, %PKD2, % hypertensive, Corrected Iothalamate 

Clearance, Ualbumin and UMCP-1 were measured at enrollment (Baseline).  Changes in GFR 
(Iothalamate Clearance, Cockcroft-Gault creatinine clearance, and measured creatinine clearance over a 
24h interval are differences between Baseline and Year 3 (an interval of 3 years).   

At enrollment, GFR (Iothalamate) appeared to correlate inversely with TKV in males and 
females, a finding that was reported in a previous publication from this study (32) and is illustrated in 
Table 1. Table 1 also indicates that clear-cut changes in GFR, reflected by significant decreases in 
Iothalamate, Cockroft-Gault and measured creatinine clearances, occurred in relation to the increase in 
renal volume.  In the >2000 mL TKV groups, significant paired decreases in iothalamate, Cockroft-Gault 
estimated creatinine clearance and measured creatinine clearances were observed in the fourth year of 
observation. Declines in relation to increasing renal volume were also found in relation to urinary 
albumin excretion and the excretion of the chemokine, Monocyte Chemotactic Protein-1 (MCP-1).  
Urine albumin and MCP-1 excretion appear to rise above normal levels (> 26 ug/d; > 263 pg/mg 
creatinine, respectively) relatively early in the course of the disease and may be alternative markers of 
disease progression before changes in GFR can be detected.   

These preliminary findings suggest that further refinement of the renal volume indicator of 
disease progression may yield even more powerful predictive tools for managing this disease.  
Moreover, based on the CRISP I and the combined Mayo-Kansas University CT studies reported 
previously (28, 29), it is clear that sequential measurements of Total Kidney and Total Cyst volumes 
reliably portray disease progression. 
 

2.3.2.9. Developing a Marker of Disease Severity   
We have made a step toward the goal of developing an age-adjusted index of total renal volume 

progression (Progression Severity Index, PSI).  In preliminary calculations, the TKV of each subject in the 
CRISP I cohort was compared on enrollment to that of the most advanced cases in the combined CRISP I 
and Mayo-Kansas University cohorts (28, 29).  The PSI was determined from the ratio of the measured 
TKV (subject)/ Maximal TKV in the CRISP I cohort (estimated from the equation for the line defining Age 
vs. Maximum TKV in Figure 2.4.) determined for each subjects age at baseline.   When multiplied by 100, 
the PSI is the percentage of maximal kidney volume for the stated age of the subject.  We found in a 

Table 1  
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preliminary analysis that PSI was directly correlated with a) declining GFR, b) increased urine albumin 
excretion and c) onset of hypertension.   

This, or an index based on a regression on age, is a promising new way to select subjects with 
minimal, moderate or severe ADPKD for clinical trials and possibly to judge prognosis. 
 

2.3.2.10. Disease Severity in African Americans   
African Americans (n=28) demonstrated significantly smaller renal (896 vs. 1178 ml) and cyst 

volume (423 vs. 565 mL) than their non-African American (n=215) counterparts. AA and non-AA were 
similar with regard to age, gender distribution, weight, body mass index, and age of diagnosis of ADPKD.  
A similar inverse relationship between total renal volume and GFR was present: AA: r= -0.43, P<0.004, 
non-AA: r=-0.40, P<0.0001). In those with confirmed PKD1 and PKD2 mutations, PKD1 AA demonstrated 
significantly smaller renal and cyst volumes than their non-AA counterparts. Two findings need to be 
explored further:  1) the prevalence of the PKD2 genotype appears to be greater in AA than in non-AA 
and mutation identification needs to be completed in all participants and 2) measurements of the renin-
angiotensin-aldosterone system (Approved Ancillary Study in CRISP I and proposed in this application) to 
determine if activation of the RAAS is relatively suppressed in this African American cohort. Further 
studies are needed to clarify this potentially important racial difference in disease severity. 
 

2.3.2.11. Validation of MR-based Renal Flow Measurement   
An MR-based method to measure renal blood flow was developed and validated in phantoms, 

healthy controls and ADPKD individuals at Mayo College of Medicine and Emory University. Steady-flow 
measurements with a PVA phantom that has mechanical and magnetic properties reflecting those of 
vessel wall and internal diameters ranging from 3 to 11 mm demonstrated close agreement between 

actual and MR estimated flows (r=0.991) with an average overestimation of 0.9 4.9%.  Pulsatile-flow 
measurements showed 0.6–4.1% errors of estimated flow rates, using 14 or 20 cm FOVs, a 5 mm tubing 
and actual flow rates of 315 or 540 mL/min. Reproducibility was evaluated through blinded repeated 
analysis by two radiologists of data sets from 19 patients. Average intra-reviewer CVs were 1.4% and 
1.2%. Intra-class correlation coefficients were 0.987 and 0.983. The average inter-reviewer CV was 2.5% 
with a reliability coefficient of 0.983 (31).  

Further validation studies have been performed in healthy volunteers to assess the 
reproducibility of the measurements using independent acquisitions and the effect of gadolinium 
administration. Immediate repetition of a flow scan showed a standard deviation of 17.5 mL/min on 
average, corresponding to a mean CV of 2.9%.  Repetition of the scan including the plane scouting 
process showed a standard deviation of 34.2 mL/min on average, corresponding to a mean CV of 6.0%. 
The mean flow following gadolinium administration was on average 6.64 mL/min higher than pre-
contrast flow. 
 

2.3.2.12. Cross-sectional Study of RBF  

One hundred twenty-seven participants, forty-six male and eighty-one female (32.9±8.2 years of 
age) had MR RBF measurements at baseline at the Mayo Clinic or Emory University. Forty of them 
(31.5%) had multiple renal arteries. Left kidneys were larger than right kidneys and had more severe 
disease. RBF was lower in the left kidneys. Right and left kidney volumes, cyst volumes, and percent cyst 
volumes were inversely correlated with the ipsilateral RBF. Iothalamate clearances were inversely 
correlated with age and kidney volume and positively correlated with RBF. When considered alone, age, 
diagnosis of hypertension, kidney volume and RBF were all significant predictors of GFR.  In the multiple-
variable model, however, only age and RBF were significant independent predictors (31). 
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2.3.2.13. Longitudinal Analysis and Predictive Value of RBF  

To determine whether RBF changes over time, participants at Mayo Clinic and Emory University 
underwent determinations of RBF at 1, 2, and 3 years after the baseline studies. After 3 years of follow-
up, RBF had significantly declined and TKV and TCV had significantly increased, while GFR had remained 
stable. Correlation and multiple regression analysis were used to examine the effects of age, gender, 
body mass index, hypertension status, mean arterial pressure (MAP), TKV, RBF, GFR, serum uric acid, 
HDL and LDL cholesterol, urine sodium excretion (UNaE) and UAE on GFR and TKV slopes. TKV, TCV, RVR, 
serum uric acid, UAE, UNaE, age, BMI, MAP, and estimated protein intake were positively and RBF and 
GFR negatively correlated with TKV and TCV slopes. TKV, TCV, RBF, RVR, UNaE, and UAE were 
independent predictors of TKV and TCV slopes. TKV, TCV, and MAP were negatively and RBF positively 
correlated with GFR slopes. Regression to the mean confounded the analysis of GFR slopes. TKV, TCV, 
and RBF were independent predictors of GFR decline. These results suggest that RBF reduction a) 
parallels TKV increase, b) precedes GFR decline, and c) predicts the structural and functional disease 
progression of ADPKD (33). 
 

2.3.2.14. Monocyte Chemotactic Protein-1, a Disease Severity Marker  
Urinary MCP-1 excretion appeared to be a marker of disease severity (Table 1).  This chemokine 

is synthesized by renal cyst epithelial cells and may reflect a phenotypic transformation in tubular 
epithelium that becomes cystic (34).  The CRISP I study confirms that urinary MCP-1 may increase above 
normal levels early in the course of the disease and may be a marker of inflammation or interstitial 
irregularities that are a serious consequence of cyst expansion.  Since MCP-1 is synthesized by the mural 
epithelial cells and accumulates to very high levels in cyst fluid.  To find its way into the final urine, 
however, cysts must be in direct communication with the urinary collecting system.  Since most 
macroscopic cysts larger than a few millimeters in diameter have no connections to the urinary 
collecting system, the major source of MCP-1 in the final urine may be relatively small cysts that remain 
hydraulically connected to the tubules from which they derived.  Thus, it is tempting to speculate that 
urinary MCP-1 may reflect the contributions of relatively small cysts that may have been newly formed.  
If that hypothesis can be confirmed, MCP-1 might be useful as a surrogate marker of disease activity 
early in the course of the disease in individuals with relatively small cysts. 
 

2.3.2.15. Liver Cysts  
Hepatic cysts were found at greater prevalence than previously reported in all age groups: 83% 

overall, and 58% in 15 to 24, 85% in 25 to 34, and 94% in 35 to 46 age groups; 85% in women (57%, 91%, 
and 95% from the younger to the older subgroups, respectively); and 79% in men (60%, 75%, and 93%, 
respectively). The high prevalence of hepatic cysts in the current study cohort of relatively preserved 
renal function indicates that the relatively late onset of the liver abnormality in some subjects is not the 
consequence of a uremic environment. The detection of cysts in relatively young subjects exemplifies 
the superiority of MRI over ultrasound for imaging small cysts, and probably accounts for the larger 
prevalence in early stage disease than published previously. The prevalence of hepatic cysts was directly 

related to renal volume ( 2 = 4.30, P = 0.04) and to renal cyst volume ( 2 = 5.59, P = 0.02). A wide range 
of hepatic cyst burden was observed (0 to 4673 mL, a logarithmic transformation mean of 3.20 mL).  
Furthermore, we found that hepatic cyst volume was significantly greater in women than in men (5.27 
vs. 1.94 mL) (P=0.003). The average hepatic cyst volume was 0.25, 5.75, and 22.78 mL in sequential age 
groups, respectively (P < 0.0001). Hepatic cyst volume and renal volume correlated (r = 0.22, P = 0.001). 
Mean renal volume was greater in subjects with than those without hepatic cysts (1004 vs. 712 mL) (P 
=0.0005) (35). 
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2.3.2.16. Complex Renal Cysts   
Complex renal cysts, a marker of renal complications including cyst hemorrhage, developed in 

over 80% of the CRISP I cohort and were significantly associated with the total renal volume (r=0.67) and 
renal cyst volume (r=0.66). These findings demonstrate a potential renal imaging marker to predict 
structural disease severity. In our preliminary study of 70 subjects with complex cysts, we found the 
mean complex cyst volumes were 5 mL in 15 to 24, 21 mL in 25 to 34, and 21 mL in 35 to 46 age groups. 
The youngest age group was significantly different from the other two groups. Women had larger 
complex cyst volume than men (mean 20 vs. 12 mL), but without statistical significance. No statistically 
significant difference (p=0.47) in complex cyst volume was observed between the subjects with and 
without a history of hematuria. 

 

2.3.2.17. Comparison Between GFR Methods  
To study the natural history of ADPKD, accurate assessment of changes in GFR over time (GFR 

slope) is needed.  A study in patients with baseline moderate to severe hypertensive chronic kidney 
disease (GFR < 65 mL/min per 1.73 m2) found equivalent results between iothalamate clearance and the 
MDRD equation.  However, subjects in CRISP had normal or near normal renal function at baseline 
(creatinine clearance >70 mL/min). Furthermore, several recent studies have suggested that estimated 
GFR with serum creatinine based equations is not accurate in populations with predominantly normal 
renal function. 

 

Table 2  

 Odds ratio for a decline in GFR (-5% or lower annually) 

Predictor Iothalamate  
Clearance 

MDRD  
Equation 

Creatinine  
Clearance 

Cyst Volume     

    > 500 mL 4.1 (2.3 to 7.4)* 2.3 (1.3 to 4.0)* 1.5 (0.8 to 2.6) 

    < 500 mL 1 1 1 

Hypertension    

    Present 3.5 (1.9 to 7.1)* 2.7 (1.5 to 5.1)* 1.1 (0.6 to 2.0) 

    Absent 1 1 1 

ACR    

    > 30 mg/g 3.1 (1.7 to 5.6)* 1.9 (1.1 to 3.4)* 1.4 (0.8 to 2.6) 

    < 30 mg/g 1 1 1 

Age Group    

    > 40 years 2.6 (1.1 to 6.0)* 1.3 (0.6 to 2.9) 1.2 (0.5 to 2.7) 

    25 to 40 years 1.5 (0.7 to 3.2) 1.4 (0.7 to 2.9) 1.1 (0.5 to 2.3) 

    < 25 years 1 1 1 
 

To investigate this further, we compared GFR slope by different methods with respect to baseline 
predictors in the CRISP cohort (n=241) (36).  Each subject had up to four annual GFR measures by three 
different methods: a 2 hour iothalamate clearance, a 24 hour creatinine clearance, and the abbreviated 
MDRD equation. For each individual, lothalamate GFR was regressed on time from baseline to generate 
a percent slope (annual percent change in GFR).  A decline in GFR was defined as a slope of -5% or lower 
annually.  Predictors for a decline in GFR were compared between methods.  These baseline predictors 
included kidney cyst volume, hypertension, urine albumin to creatinine ratio (ACR), and age.  As shown 
in the following table, associations were stronger between predictors and a decline in GFR by 
iothalamate clearance slope than by the MDRD equation slope.  There were no statistically significant 
associations by creatinine clearance slope.  Based on these findings, continued measurement of GFR by 



CRISP II Study Introduction and Background 

 20 

iothalamate clearance is needed to understand the natural history of ADPKD.  Changes in muscle mass 
or dietary protein over time may confound a serum creatinine based equation slope and lead to 
erroneous conclusions. 
 

2.3.2.18. Genotyping Studies of CRISP Subjects 
Mutation screening has been completed on 239 CRISP patients (including inferred information 

on two family members from which we do not have samples) from 202 families, 32 of which are 
multiplex within the study. It involved amplifying the coding regions of PKD1 and PKD2 as 82 fragments 
and analysis of the products by DHPLC.  Mutation negative samples, ones with missense, in-frame 
deletions or atypical splicing changes, and controls were sent to Athena Diagnostics for sequencing 
(total 150).  Large deletions were also screened in persistent mutation negative cases.  An algorithm was 
developed to predict the pathogenicity of missense and atypical splicing changes including the chemical 
significant of substitutions, evolutionary conservation in orthologs to fish and in homologous proteins, 
and population data, including segregation in pedigrees and analysis of normal controls. 

Using this comprehensive screening approach, mutations were determined in 182 pedigrees 
(90.1%), representing 213 patients.  Linkage identified this disease gene in three further families (8 
patients).  One hundred and fifty seven families are PKD1 (85.2%) and 27 PKD2 (14.8%), similar ratios to 
previous studies of clinical ADPKD populations. 

For the PKD1 population, 107 (66.5%) have truncating mutations (frame shifting, nonsense or 
splicing), 43 (27.7) were missense changes and 9 (5.8%) in-frame deletions/insertions.  In the PKD2 
families, 22 (84.6%) were truncating, 3 (11.1%) missense, and 2 in-frame deletions (7.4%).  Although the 
majority of changes were unique to a single family, 53 (29.1%) were due to a recurrent mutation.   

Comparisons of PKD1 and PKD2 patients showed that baseline kidney and cyst volumes are 
significantly larger in PKD1 than PKD2.  However, the rate of growth of kidney and cyst volume as 
measured at a Log10 was not significantly different between the two genotypes.  Counting of cysts 
shows that PKD1 kidneys have more cysts and so indicate that the milder disease in PKD2 is due to less 
cyst development rather than slower cyst growth. 

 

2.3.2.19. Determinants of Renal Volume in ADPKD 
CRISP showed that progressive renal enlargement in ADPKD mimicked exponential-like growth.  

In our recent study (27), we explored the basis of this renal enlargement by determining the selective 
and combined effects of cyst initiation rate, total cyst number and cyst growth rate on the time-
dependent change of total cyst volume (TCV).  We used dynamic models of spherical cysts composed of 
proliferating mural epithelial cells and fluid-filled cavities together with enabling equations incorporating 
cyst surface area, cyst volume and an invariable growth rate constant to compute the time-dependent 
change in volume of solitary spherical cysts or of multiple cysts swelling collectively.  The volume of 
individual cysts increased exponentially.  Multiple expanding cysts enlarged TCV in an exponential-like 
pattern even when individual cysts formed at different rates, thereby leading to different numbers of 
cysts, or exhibited different but invariable growth rate constants.  TCV depended on the rate of cyst 
initiation and on the total number of cysts; however, the compounding effect of exponential-like growth 
was the most commanding determinant of long-term TCV expansion.  Extrapolation of TCV data plots for 
individual CRISP subjects back to age 18 years predicted rational TCV values.   

We conclude that: 1) cysts initiated early in life contribute most to TCV; 2) cyst growth rate 
determines renal size primarily, although the tempo of formation and the ultimate number of cysts 
contribute as well; 3) there is similarity in the patterns of expansion of renal cysts and the growth of 
solid tumors; and 4) the good fit between the exponential models and the extrapolated CRISP data 
indicates that the TCV growth rate is a defining attribute for individual patients. 
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2.4. CRISP II Study: Overview and Specific Aims 
 
2.4.1. Overview of Study Design  

The CRISP II Study is a prospective, observational study that is an extension of CRISP I.  CRISP I 
was also a prospective, observational study that enrolled 241 ADPKD subjects between the ages of 15 
and 45 years and was designed to determine if novel imaging techniques such as magnetic resonance 
(MR) imaging could reliably and accurately detect change in renal structure early in the course of 
APDKD. It is anticipated that 220 CRISP I subjects are available to enroll in CRISP II.  CRISP II is designed 
to include all CRISP I individuals including those who enroll simultaneously in other clinical trials.  In this 
respect, HALT, an ongoing interventional trial of the PKD Clinical trials network may maximally enroll up 
to 105 subjects in Study A (which includes MR imaging identical to that proposed in this submission) and 
32 subjects in Study B (no MR imaging). Importantly, the Principal Investigator (Dr. Ty Bae) and 
personnel for the Imaging Center (now at the University of Pittsburgh) for both HALT and CRISP II are 
the same. The CRISP/HALT liaison committee has reviewed and approved dual participation in both 
CRISP II and HALT and the CRISP and HALT Steering Committees have approved the development of 
CRISP II.  

To minimize subject burden and to maintain retention throughout CRISP II, those CRISP II 
individuals who also participate in HALT will not undergo duplicate imaging, blood pressure 
measurements or blood sampling. They will, however, complete the necessary studies of CRISP II that 
are not included in HALT.  

The goals of CRISP II are to extend the observations of CRISP I in order to:  1)  draw unequivocal 
linkage between the rate of kidney/cyst enlargement and qualitative (signs and symptoms) and  
quantitative (declining renal function reflected in iothalamate clearance and albuminuria) end-points; 2)  
to provide a marker of disease progression (kidney volume) sensitive and accurate enough to be used as 
a primary outcome marker in clinical trials aiming to forestall disease progression;  3)  to develop and 
test other biomarkers of disease progression. 
 

2.4.2. Specific AIM 1  
Extend the preliminary observations of CRISP I to ascertain the extent to which quantitative 

(kidney volume and hepatic and kidney cyst volume) or qualitative (cyst distribution and character) 
structural parameters predict renal insufficiency and develop and test new metrics to quantify and 
monitor disease progression. Hypotheses to be tested in this aim are: 
a) Increased renal volume in general and all renal volumes > 750 mL adjusted for age and other 

significant covariates in CRISP I predict rate of loss of renal function as well as progression to specific 
endpoints, e.g. KDOQI Stage IV, ESRD, and/or death. 

b) Baseline medullary vs. non-medullary cyst volume and cyst number in CRISP I predict loss of renal 
function over time. 

c) Prediction models (formulas) utilizing age and renal volume at baseline in CRISP I will effectively 
predict loss of renal function over time. 

d) Baseline liver cyst volume adjusted for the appropriate variables predicts rate of increase in liver 
cyst volume in CRISP I participants. 

 

2.4.3. Specific AIM 2  
 Extend the preliminary observations of CRISP I to ascertain the extent to which age and sex-
adjusted measurements of renal blood flow by MR technology predict the rate of renal growth; and, 
renal blood flow and kidney volume predict the rate of renal function decline in ADPKD. Hypotheses to 
be tested in this aim are: 



CRISP II Study Introduction and Background 

 22 

a) Baseline renal blood flow predicts the rate of increase in renal volume in CRISP I participants 
b) Baseline renal blood flow, independent and in addition to baseline renal volume, predicts loss of 

renal function in CRISP I participants 
c) Combining longitudinal measures of renal blood flow and renal volume may enhance the capacity to 

predict loss of renal function in CRISP I participants. 
 

2.4.4. Specific AIM 3  
Collect DNA samples and clinical information from CRISP family members known to have ADPKD 

for use to examine genotype-phenotype relationships and by independently funded studies to identify 
genetic modifiers. Hypotheses to be tested in this aim are: 
a) Genetic heterogeneity and mutation type and/or location affect disease severity in the CRISP 

population. 
b) Genetic factors that modify the renal and hepatic phenotypes will be detected by a genome-wide 

association study employing a high resolution SNP array (this hypothesis will be examined using the 
CRISP population by an ancillary study to be submitted as a separate RO1 application in February 
2007). 

 

2.4.5. Specific AIM 4  
Maintain and expand a database of uniformly and accurately collected information including 

renal structural and functional parameters and a repository of biological samples which can be used by 
ancillary or independently funded studies initiated by CRISP or non-CRISP investigators. An ancillary 
study that during CRISP I began to examine whether urine MCP1 (a product of cyst formation and 
growth excreted in increased amounts in baseline urine collections) concentrations predict clinical renal 
imaging patterns and disease course will continue during CRISP II.  Hypotheses to be tested in this aim 
are: 
a) The pattern of urinary excretion of MCP1 in individual patients remains consistent over time. 
b) Baseline urinary excretion of MCP-1 predicts total kidney volume and total cyst volume and number, 

loss of renal function, and progression to specific endpoints, e.g. KDOQI Stage IV, ESRD, and/or 
death.  

c) Urinary excretion levels of periostin and other potential markers identified by micro-array screening 
of human ADPKD tissues will also predict total kidney volume and total cyst volume and number, 
loss of renal function, and progression to specific endpoints, e.g. KDOQI Stage IV, ESRD, and/or 
death.  
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Chapter 3. Study Organization and Administration 
 
3.1. Overview 
 

The Consortium for Radiologic Imaging Studies of PKD (CRISP) includes four Participating Clinical 
Centers (PCCs), the Data Coordinating Image Analysis Center (DCIAC), the Project Office at the National 
Institute of Diabetes & Digestive & Kidney Diseases (NIDDK), a Steering Committee, and a number of 
subcommittees. Principal investigators and their staffs participate in the activities of the CRISP 
subcommittees, as does the NIDDK Program Director. An External Advisory Committee (EAC) has been 
formed and reports directly to NIDDK. 
 

3.2. CRISP II Study Steering Committee 
 

The CRISP Steering Committee is responsible for developing and implementing study procedures 
and protocols. The Steering Committee consists of principal investigators from the participating clinical 
centers (PCC) and the Data Coordinating Image Analysis Center (DCIAC), and staff physicians from 
NIDDK. The CRISP PCC's and principal investigators (PI's) are the Mayo Clinic in Rochester, Minnesota 
(Vicente Torres) and University of Alabama at Birmingham (Lisa Guay-Woodford) as a single center, 
Emory University in Atlanta, Georgia (Arlene Chapman), and University of Kansas Medical Center in 
Kansas City, Kansas (Jared Grantham). The DCIAC has been relocated from Washington University in St. 
Louis to currently at the University of Pittsburgh, Pittsburgh, Pennsylvania, where K. Ty Bae is the 
Principal Investigator and James Bost leads the Data Center-Biostatistics core. William M. Bennett from 
Oregon Health Science University is the Chair of the Steering Committee.  

All major scientific decisions are determined by majority from the voting members of the 
Steering Committee. The Steering Committee has formed a number of subcommittees, made up of 
investigators and staff. Each PCC PI, the DCIAC PI, the Steering Committee Chair, and Dr. Catherine 
Meyers (NIDDK Program Director) are voting members of the Steering Committee. Principal 
investigators attend all Steering Committee Meetings, with co-investigators invited at the discretion of 
PI's. Study coordinators and other ancillary staff may also be invited to attend Steering Committee 
meetings at the discretion of the PI's. Contact information for Steering Committee members can be 
found on the CRISP website, https://www.pitt.CRISP2.edu. 
 

3.3. National Institute of Digestive & Diabetes & Kidney Diseases (NIDDK) 
 

Dr. Catherine Meyers serves as the NIDDK Project Director for CRISP and is a voting member of 
the Steering Committee. In her role as Project Director, Dr. Meyers provides scientific support for the 
activities of the investigators. These activities include protocol development, quality control, interim 
data monitoring, final data analysis and interpretation, preparation of publications, and overall 
performance monitoring. Dr. Meyers is also responsible for forming and coordinating the activities of 
the CRISP External Advisory Committee and subsequent Data Safety and Monitoring Board. Dr. Laura 
Moen joined the CRISP study in March, 2006, as NIDDK Project Officer, and will work with Dr. Meyers in 
carrying out these activities. 

 

https://www.pitt.crisp2.edu/
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3.4. External Advisory Committee 
 

An External Advisory Committee (EAC) has been selected by NIH/NIDDK to review the protocol 
and is made up of nephrologists, who have expertise in PKD and/or have past experience in conducting 
randomized clinical trials, statisticians, and radiologists. The CRISP protocol requires EAC approval 
before the study can begin. Once recruitment is underway, members of the EAC will serve on the Data 
Safety and Monitoring Board (DSMB).  

The members of the CRISP EAC are as follows: 

 

Katherine Freeman, PhD (Chair) 
Director, Biostatistics 
Montefiore Medical Center 
111 East 210th Street 
Bronx, NY 10467 
Phone: 718-231-6704 
Fax: 718-515-8514 
Email: Kfreeman@montefiore.org 

 
David A. Bluemke, MD, PhD 
Clinical Director, MRI 
Russel H. Morgan Dept. of Radiology 
Johns Hopkins Medical Institutions 
Baltimore, MD  21287 
Phone: 410-955-4062 
Fax: 
Email:  dbluemke@jhmi.edu 
 
Harold Feldman, MD, MSCE 
Director, Clinical Epidemiology and Biostatistics 
Associate Professor of Medicine and Epidemiology 
Renal-Electrolyte and Hypertension Division 
University of Pennsylvania 
720 Blockey Hall 
423 Guardian Drive 
Philadelphia, PA  19104-6021 
Phone: 215-898-0901 
Fax: 215-898-0643 
Email: hfeldman@cceb.med.upenn.edu 
 njones@cceb.med.ipenn.edu 
 
 
 
 
 
 
 

Martin Pollak, MD 
Brigham & Women’s Hospital 
Department of Medicine 
77 Ave. Louis Pasteur, HIM543 
Boston, MA  02115 
Phone: (617) 525-5840 
Fax: (617) 525-5841 
Email: mpollak@rics.bwh.harvard.edu 
 
Terry J. Watnick, MD 
Johns Hopkins University School of Medicine 
Nephrology Division 
720 Rutland Ave.  
Ross 954 
Baltimore, MD  21205 
Phone:  (410) 614-1650 
Fax: 
Email: twatnick@jhmi.edu 
 
 
 
 
 
 
 
 
 
 
 
 

mailto:Kfreeman@montefiore.org
mailto:dbluemke@jhmi.edu
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3.5. Data Safety and Monitoring Board 
 

Once participant recruitment for CRISP begins, the External Advisory Committee (EAC) will 
become the Data Safety and Monitoring Board (DSMB). The charge of the DSMB is to regularly monitor 
study data, review and assess study performance, and make recommendations, as appropriate, to 
NIDDK in regard to: 1) performance of individual centers; 2) issues related to participant safety and 
informed consent, including notification of and referral for abnormal findings; 3) adequacy of study 
progress in terms of recruitment, quality control, data analysis, and publications; 4) issues pertaining to 
participant burden; 5) impact of proposed ancillary studies and sub-studies on participant burden and 
overall achievement of the main study goals; and 6) overall scientific direction of the study. NIDDK is 
responsible for organization and scheduling of DSMB meetings, while the Data Coordinating Image 
Analysis Center is responsible for providing the DSMB with the materials needed to complete its 
reviews. The DSMB will carry out its responsibilities for the duration of the CRISP studies. 

 
3.6. Data Coordinating Image Analysis Center 
 

The CRISP Data Coordinating Image Analysis Center at the University of Pittsburgh has 
operational responsibility for the design, implementation, coordination and monitoring of all aspects of 
the study. Specific responsibilities of the coordinating center include: 

 
1. Developing data collection forms, manuals, and recruitment and other study materials. 
2. Developing and implementing study data management and communication systems. 
3. Developing and implementing protocols for MR imaging acquisition, transfer, and analysis.  
4. Tracking recruitment and adverse events. 
5. Performing data management and quality assurance of study data. 
6. Preparing data files and documentation for use by CRISP investigators and the larger renal 

community. 
7. Developing and maintaining both the study and public web sites for CRISP. 
8. Coordinating activities of central laboratories and repositories. 
9. Reporting study benchmarks and results to the Steering Committee and DSMB. 
10. Arranging and coordinating study teleconferences and meetings. 
11. Providing technical supports and trouble-shooting for all aspects of imaging at PCC’s. 

12. Collecting, evaluating, storing, and analyzing the imaging data generated by the PCC’s.  
13. Managing imaging data and providing image measurements for statistical analysis. 
14. Providing biostatistical expertise to CRISP investigators and other users of study data. 
15. Performing central training of study personnel and monitoring clinic performance. 
16. Collaborating with CRISP investigators in producing, submitting, and tracking manuscripts to 

report CRISP study results. 
 

3.7. Participating Clinical Centers 
 

Responsibilities of Participating Clinical Centers include:  
 

1. Collaborating in designing and monitoring of the study, including regularly attending Steering 
Committee meetings. 
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2. Recruiting a specified number of participants for the study according to inclusion and exclusion 
criteria as stated in the study protocol. 

3. Performing all study procedures according to protocol and collecting data in a standardized 
fashion. 

4. Ensuring the safety, confidentiality and ethical treatment of study participants. 
5. Collaborating in analysis and dissemination of study results. 
 

Subjects are evaluated in person at one of four participating clinical centers (PCC's), three led by CRISP 
principal investigators and one led by CRISP co-investigator. Each individual PCC is listed below. 
 

 Mayo Clinic, Rochester, Minnesota 

 Emory University, Atlanta, Georgia 

 Kansas University Medical Center, Kansas City, Kansas 

 University of Alabama at Birmingham, Birmingham, Alabama 
 

Contact information for each PCC may be found in the CRISP website, https://www.pitt.CRISP2.edu. 

 
3.8. Subcommittees 
 

The Steering Committee has established six subcommittees and has appointed Chairs for each of 
them. These subcommittees have been established to address specific aspects of CRISP study and to 
provide information and recommendations to the Steering Committee in regard to the study. Additional 
subcommittees will be formed by the Steering Committee as required. All recommendations made by 
subcommittees will be submitted to the Steering Committee for review and approval within a specified 
timeframe. All Subcommittee recommendations must be approved by the Steering Committee prior to 
implementation. 
 

3.8.1. Clinical Protocol and Recruitment − Vicente Torres, Chair 
The charge of the Clinical Protocol and Recruitment Subcommittee is to deal with operational 

issues of the protocol from the perspective of the clinical staff. Particular attention will be paid to issues 
related to recruitment and retention of CRISP participants. 
 

3.8.2. Imaging − Ty Bae, Chair 
The Imaging Subcommittee is charged with developing and implementing CRISP Study Imaging 

protocol and analysis. The Imaging Subcommittee will also serve as the initial forum for decisions and 
appeals of imaging-related issues, and its recommendations will be referred to the Steering Committee 
for final decisions. 
 

3.8.3. Forms − Arlene Chapman, Chair 
The charge of the Forms Subcommittee is to develop CRISP study forms. All proposed forms, as 

well as revisions to existing forms, must be reviewed and approved by the Forms Subcommittee and, 
subsequently, the Steering Committee prior to implementation. 
 

3.8.4. Genetics − Peter Harris, Chair 
The charge of the Genetics Subcommittee is to develop policies to govern the use of genetic 

data or samples from CRISP study. 

https://www.pitt.crisp2.edu/
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3.8.5. CRISP/HALT Liaison − Arlene Chapman and Robert Schrier  
The CRISP/HALT Liaison Subcommittee was formed to address issues affecting both the CRISP 

and HALT studies. Its members include the NIDDK Project Manager, the Steering Committee chair from 
each study, and three investigators who participate in both studies. 
 

3.8.6. Publications − Vicente Torres, Chair 
The responsibility of the Publications Subcommittee is to establish policies and procedures for 

assigning working groups and approving CRISP-associated abstracts, presentations, and publications 
prior to submission. All proposed publications in which any CRISP resources will be used must first be 
reviewed and approved by the Publications Subcommittee and then forwarded to the CRISP Steering 
Committee for approval. The CRISP Publications Policy is listed in Chapter 6. 
 

3.8.7. Ancillary Studies − Jared Grantham, Chair 
The responsibility of the Ancillary Studies Subcommittee is to establish policies and procedures 

for assigning working groups and approving CRISP-associated ancillary studies. All proposals for ancillary 
studies in which any CRISP resources will be used must first be reviewed and approved by the Ancillary 
Studies Subcommittee and then forwarded to the CRISP Steering Committee for approval. No ancillary 
study may be implemented without having received prior approval from the Steering Committee. The 
CRISP Ancillary Studies Policy is listed in Chapter 5.  

 

3.8.8. Data Management/Quality Control − James Bost, Chair 
The Data Management/Quality Control Subcommittee meets weekly and as needed to discuss issues 

concerning: 

 Requested modifications to the CRISP II website  

 MOP updates  

 Missing data and/or incomplete submissions  

 Tracking and other report generation  

 Data quality (both form and imaging)  

 Data security  

 Data analysis  
The subcommittee includes Dr. James Bost and Dr. Ty Bae as well as key data management and 

imaging staff and the CRISP II data coordinator.  Issues requiring PI input are presented for discussion at 
the next Steering Committee meeting. 
 

3.9. Revisions to Study Policies and Procedures 
 

The CRISP Manual of Procedures was developed according to the study protocol. As CRISP 
moves forward, it is likely that revisions to the protocol may, on occasion, be necessary. Any proposed 
changes to the study protocol require Steering Committee approval. Once a proposed change to the 
study protocol is approved by the Steering Committee, the DCIAC will incorporate such change into the 
MOP. Revisions to the MOP that do not affect the protocol should be addressed as follows:  

Minor revisions or minor changes to the MOP will be made by the DCIAC and communicated to 
study personnel via email. Minor revisions are items such as a change in a lab address or a change in 
study personnel.  

Significant revisions - As study investigators gain experience and determine best practices, 
suggestions for changes in study policies or procedures are likely to be made that will result in significant 
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revisions to the MOP. The steps involved in proposing and making a significant revision to the MOP are 
listed below: To suggest a change in study policies or procedures that does not necessitate revision to 
the study protocol, forward a draft of the proposed change, by email, to the Project Manager, Johana 
Schafer.  

1. Ms. Schafer will circulate the draft to the members of the Steering Committee and study 
coordinators for review. 

2. Steering Committee members and study coordinators are to review the draft of the proposed 
change in study policy or procedure and forward their comments and suggestions to Ms. Schafer 
within two weeks. 

3. Ms. Schafer will revise the draft proposal, based on comments and suggestions from Steering 
Committee members and study coordinators and forward the final proposal to the Steering 
Committee for approval. 

4. Once Steering Committee approval has been granted, Ms. Schafer will make the appropriate 
revisions to the MOP. 

 

3.10. Laboratories  
 
Blood and urine samples are to be collected, processed and analyzed at participating clinical sites (PCCs), 
local (hometown) labs, and a central laboratory (Cleveland Clinic Foundation). Additional samples are to 
be collected and shipped to NIDDK Repositories at Fisher BioServices and Rutgers University.   

 
3.10.1. Required Lab Assessments 
Laboratory assessments and specimen samples required for CRISP II study are as follows:  

1. Serum Creatinine – Serum samples will be obtained in duplicate, one processed at the local lab 
and the other frozen and batch shipped to the Cleveland Clinic Laboratory 

2. Total Electrolyte Panel – Sodium, potassium, chloride, total CO2 
3. Lipid Panel – Total cholesterol, triglycerides, HDL cholesterol, LDL cholesterol 
4. B-HCG qualitative urine pregnancy test, for any woman who has missed a period or for whom 

pregnancy may be suspected. 
5. Urine Tests – Albumin, creatinine, designated biomarkers (MCP-1). 
6. Specimen Banking – Send serum, plasma and urine to repository at Fisher Bioservices 
7. Genetic Sample – Send whole blood for consented family members or for any CRISP I participant 

who consents and for whom a sample is not already in storage. 
 

3.10.2. Instructions for Participants 
Study participants should be instructed to avoid medications that may alter renal 

hemodynamics or with potential nephrotoxicity (NSAIDS, antibiotics), or that alter serum creatinine 
independent of GFR (trimethoprim [Bactrim], cimetidine), for 1 week prior to all clinic visits. However, 
participants taking low dose aspirin (81 or 325 mg once daily) will be allowed to continue on this dose 
throughout the study as effects on renal hemodynamics are minimal. For a visit in which MR imaging will 
be done, the participant should be instructed to hold morning does of all antihypertensive medications 
until the imaging exam has been completed. If the participant is on any second-line antihypertensive 
medications that require twice daily dosing, those medications should also be held the night prior to the 
MR visit. The purpose for holding the antihypertensive medications prior to the imaging exam is to 
reduce the hemodynamic effects of medications on renal blood flow measurement. For the list of 
medications that should be avoided, please refer to the appendix ‘List of Medications that should be 
avoided’. 
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3.10.3. PCC Laboratories 
PCC laboratories are those laboratories that are physically located at each of the four clinical 

sites. All clinical sites utilize GCRCs when possible and appropriate.  
Each PCC is responsible for reporting lab normal ranges to the DCIAC at least annually, as well as 

forwarding any updates as they occur. A copy of the latest laboratory accreditation must also be sent to 
the DCIAC. 
 

3.10.4. Cleveland Clinic Foundation Reference Laboratory– Serum Creatinine 
The Reference Laboratory at the Cleveland Clinic Foundation in Cleveland, Ohio will receive and 

analyze serum specimens for creatinine. The samples will be collected and stored at the PCC and then 
shipped to the laboratory on a quarterly basis. 
 

3.10.4.1. Supplies 
The PCCs are to provide sample collection supplies (tubes, needles). 
The CCF Reference Laboratory will provide all necessary shipping supplies to the PCCs. These 

include Styrofoam-insulated mailing containers with cardboard outer mailing boxes, cold packs, 
cryogenic serum mailing tubes, mailing tube labels, Ziplock plastic bags and packing tape. To order 
supplies from the CCF Reference Lab, email clientservices@ccf.org or call 800-628-6816. The contact 
person is: Ingrid Raulinaitis at 216-444-8108. Supply order forms will be included with shipping boxes 
each time the boxes are mailed to the PCC. 
 

3.10.4.2. Labeling 
 Each tube is to be labeled with the CRISP ID number and a unique accession number. This 
accession number will be generated when the Shipping Manifest (Form 50) is printed. 

 
3.10.4.3. Sample collection/processing 

Seven to ten (7-10) mLs of blood are to be drawn in a single serum separator tube (SST), allowed 
to clot for 30 minutes, and centrifuged for at least 10 minutes in the usual manner. Following this, 1 mL 
of serum is to be transferred to a 2 mL tube and labeled with the CRISP ID number and a unique 
accession number. 
 

3.10.4.4. Storage 
At the time of collection, the CCF Shipping Manifest (Form 50) is to be completed to function as 

a storage log until the time of shipment. Samples are to be frozen at -20 degrees Celsius and batch 
shipped on a quarterly basis (being allowed to thaw enroute). 
 

3.10.4.5. Packaging/Shipping 
Shipping information needs to be completed on only the first page of the manifests that 

accompany each shipment. Retain a copy of the completed manifests at the PCC and include the original 
manifests with each shipment. Information from this form is to be entered in the WDES to serve as an 
inventory of all samples shipped. 
 

For shipping, serum samples must be placed in a Ziplock bag. Place two paper towels in the bag 
to absorb any leakage that might occur. The bags should be flattened by hand to remove excess air and 
then sealed and placed with a frozen coolant pack into the Styrofoam mailing container. Completed 
shipping manifests may be placed in the Styrofoam box, in which case they should be inserted into an 

mailto:clientservices@ccf.org
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individual Ziplock bag for protection from leakage or condensation. The inner lid is put on, and the 
Styrofoam box is slipped into the cardboard outer mailing box. The box is sealed with packing tape. Pre-
addressed FedEx Airbills have been provided for the shipment of samples. All samples should be sent by 
next-day express service to the following address:  
 
  Cleveland Clinic Foundation Reference Laboratory 
  9500 Euclid Avenue, L 15 
  Cleveland, OH 44195 
  216-444-4835 
  Attention: Christina Thiery 
 
Samples must not be shipped on a Friday or on a day prior to a holiday. 
 
PCCs are to notify Tina Thiery (thieryc@ccf.org) or Kathy Leonhardt (leonhak@ccf.org) at the CCF 
Reference Laboratory that a shipment is on its way. PCCs must freeze the cold packs prior to use in 
shipping. 
 
CCF Reference Laboratory will verify that all samples have been received in suitable condition and will 
send confirmation to the clinical sites via email.  Information about missing or damaged samples will be 
communicated via secure website. Study coordinators will be notified of any problems by email and 
provided with a hyperlink to the pertinent information. 
 
The DCIAC will be billed centrally for the analysis of all specimens. 

 

3.10.5. Hometown Laboratories 
For non-local participants who are unable to return to the PCC for FV07 and FV09, a blood 

sample may be obtained in duplicate at a local facility. The duplicate serum samples will be shipped to 
the PCC, one for processing and creatinine measurement at the PCC and the other sample will stored at 
the PCC and then be batched shipped quarterly to the Cleveland Clinic Foundation Reference 
Laboratory.  
There is no central billing for such labs, and each PCC is responsible for reimbursing the participant, the 
ordering physician, or the hometown lab for the cost of obtaining the sample. 
For standardization purposes, the local labs will be contacted directly with the procedure to be followed.  
 

3.10.5.1. Ordering  
Generally, PI will order the collection of blood samples. If PIs are unable to order, the study coordinator 
is to contact the primary care physician (PCP) and ask him or her to order.   
 

3.10.5.2. Participant Instructions 
The coordinators need to arrange to have the procedure ordered and instruct patients accordingly. For 
the sample shipment, participants are to be given a FedEx airbill to complete and be given instructions 
on how to ship. 
 

3.10.5.3. Obtaining Serum Samples  
The coordinator is to contact the participant's PCP to confirm that samples can be processed per 
protocol (centrifuged within one hour of collection). If this is not possible, a local facility that is able to 
process the samples, per protocol, must be identified and the participant instructed to go to that facility 

mailto:thieryc@ccf.org
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for sample collection and processing. A sample collection kit, including shipping materials and prepaid 
airbill, is to be shipped to the participant to bring to the lab. The participant must be instructed to ship 
the sample to the PCC on the day of collection. No measurements or tests will be performed at the local 
lab. 

 

3.11. NIDDK Central Repositories 
 

The NIDDK Central Repositories are made up of three separate, contract-funded components 
that work together to store data and samples from significant, NIDDK-funded studies. The three 
components are: 1) Biosample Repository (Fisher); 2) Genetics Repository (Rutgers); and 3) Data 
Repository (RTI). Dr. Rebekah Rasooly is the NIDDK Project Manager for the Central Repositories. Her 
email address is <rasoolyr@extra.niddk.nih.gov>. NIDDK has developed model language for informed 
consent forms that describes the repository and explains what will happen to samples and data that are 
collected. Informed consent for biosamples may be obtained in the overall study consent, but a 
separate, written, informed consent document is recommended in order to draw genetic samples. The 
Repositories will not contain any personal identifiers on samples or in datasets. 
 

3.11.1. Biosample Repository  
3.11.1.1. Biosample Repository – Supplies 

Fisher BioServices will supply all labels, collection tubes and materials for sample shipment as 
well as the FedEx airbill. The contact person at Fisher BioServices is: 

 Heather Higgins 
 NIDDK Repository 
 Fisher BioServices 
 20301 Century Blvd. Bldg. 6, Suite 400 
 Germantown, MD 20874 
 Phone: (240) 686-4703   

   Fax: (301) 515-4049 
Email: bio-niddkrepository@thermofisher.com 
 

3.11.1.2. Biosample Repository - Blood Collection/Processing 
During the FV06 and FV08 clinic visits a maximum of 36 mL of whole blood should be collected, 

processed and sent to the NIDDK Biosample Repository at Fisher BioServices. Samples are to be 
centrifuged and shipped refrigerated (on frozen cold packs) to the NIDDK Biosample Repository at Fisher 
Bioservices on the day of collection, where they will be aliquotted into 1 mL tubes and archived.  

 Serum samples: Draw 2 SST Tubes (tiger-top, 10 mL draw volume serum separator tubes), 
containing gel separation layer and appropriate for shipping centrifuged samples (no decanting).  

 Plasma samples: Draw 2 PST tubes (green/grey-cap, 8 mL draw volume plasma preparation tubes 
containing heparin appropriate for shipping centrifuged samples (no decanting).  
1. Gently invert tubes (but do not shake). Invert SST tubes 5 times and PST tubes 8-10 times. 
2. Let SST tubes clot in a vertical position for a minimum of 30 minutes. Note: PSTs contain an 

anticoagulant (heparin), so there is no need for clotting time. 
3. Centrifuge all tubes, ideally within one hour of collection, but certainly within two hours. *Spin 

SST tubes at 1300 RCF (g) for 15 minutes. Spin PST tubes at 1300 RCF (g) for at least 10 minutes. 
No decanting is necessary. 

*If centrifugation is not possible within 1-2 hours of collection, refrigerate samples until centrifugation is 
possible. Allow tubes to acclimate to room temperature prior to centrifugation (approximately 10 
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minutes) as cool temperatures may prevent proper separation. If serum/plasma samples are hemolyzed, 
or otherwise lost or destroyed, they should be redrawn if the participant lives locally and then shipped 
to Fisher BioServices. 

 

3.11.1.3. Biosample Repository - Urine Collection/Processing 
A freshly voided urine sample will be also collected during the FV06 and FV08 clinic visits. Ship 

samples to Fisher BioServices on a quarterly basis including the required shipping manifests. 
1. Freshly voided urine specimens will be centrifuged in 50 mL PP tubes at 500 g for 5 minutes as soon 

as possible, with volume, processing times, and voiding times noted (processing times should be no 
longer than 20-30 minutes from the time of acquisition). Tubes will be kept in ice throughout this 
process. 

2. The bottom 250 µL pellet (sometimes barely- or non-visible) will be transferred with a 1.0 mL 
pipette to a 1.5 mL eppendorf tube previously prepared with 750 µL of TriReagent (Molecular 
Research Center, Inc. Cincinnati, OH) and inverted several times and put on ice prior to freezing at -
80 degrees Celsius for future RNA/DNA retrieval.  

3. The remaining urine sample will then be transferred to 10 mL polypropylene (not polystyrene) 
Falcon culture tubes, stored in six 5 mL aliquots, and sent to the NIDDK Repository.  

4. Urine samples for MCP-1 analysis will be sent annually from the NIDDK Repository to KUMC. 
 

3.11.1.4. Biosample Repository – Specimen Labeling 
The labels for the vials will be provided by Fisher BioServices. With a Sharpie write the visit 

number or date of collection on the label. Following are direction for applying the labels to the cryovials: 
1. Attach the label to the vial when the vial is at room temperature.    
2. Leave the cap on the vial when labeling; the inside of the vial is sterile. 
3. Apply the label to the vial so that the long edge of the label is parallel to the floor when the vial is 

held in an upright position. The label should not trail off the bottom of the vial or over the cap. 
4. While holding the vial in an upright position, affix the white portion of the label to the vial first, 

aligning the short edge just to the right of the graduations on the vial, with the human readable text 
to the right of the barcode. Approximately half of the clear tail will overlap the white ink patch on 
the vial when labeled correctly. Text printed on the clear tail is easier to read over the white 
background. 

5. Wrap the clear tail around the perimeter of the vial. The end of the clear tail should overlap the 
white portion of the label by approximately 1/4". 

6. Verify that all edges of the label adhere to the vial.  
 

3.11.1.5. Biosample Repository – Storage/Packing/Shipping 
If it is not possible for the repository to receive samples within one day of collection, centrifuge 

tubes and store in a refrigerator (4 degrees Celsius) until they can be shipped in order to be received by 
the lab within one day of shipping. 

For information on assembling the refrigerated laboratory shippers to be used for shipping 
blood samples to Fisher BioServices, please refer to the documents in the Appendix: Assembling the 
Refrigerated Laboratory Shipper and Assembling the STP 320 Repository Shipper.  

Prior to shipping, complete the necessary shipping manifest. Verify the collection date and 
number of tubes per sample. Complete the shipping information on the first page per shipment. Retain 
a copy of the completed manifests at the PCC and include originals with shipment. The three digit site 
code must be completed at the top of the page on each shipping manifest. The site codes are listed 
below: 
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230 Emory 
231 UAB 
232 Kansas 
233 Mayo 
 

3.11.2. Genetic Repository 
All CRISP II participants from whom a sample is not already in storage at the NIDDK Genetic 

Repository at Rutgers, are to be asked if they are willing to provide blood specimens for DNA extraction 
and the establishment of EBV transferred lymphoblastoid cell-lines. The participants must be informed 
that the specimens will be sent to the NIDDK Genetic Repository to be saved for use in future studies 
related to kidney disease. In addition, we plan to collect more exhaustive family histories of all CRISP I 
patients and draw an electronic pedigree for each family (Progeny). Identified affected family members 
who agree to participate will be consented into the study and a blood sample will be collected for DNA 
extraction and the establishment of EBV transferred lymphoblastoid cell-lines, employing the NIDDK 
Center for Genetic Studies, Rutgers University Cell and DNA Repository. 

 

3.11.2.1. Genetic Repository – Supplies 
Rutgers will supply all materials for sample collection and shipment. Supplies are to be ordered 

using the RUCDR Web Portal. Allow three weeks for delivery. The FedEx shipping label will be provided 
by Rutgers. Any other necessary FedEx supplies should be ordered by the coordinator. The plastic 
pouches will need to be ordered through FedEx as the shipping label needs to be placed inside the 
plastic pouch and then affixed to the box. FedEx supplies are free and can be ordered online or by calling 
1-800-463-3339. 
 

3.11.2.2. Genetic Repository – Sample Collection/Labeling/Shipping 
The site number you are assigned must be used as the first three digits of the ID number 

followed by a hyphen and then the CRISP ID number. The site code for each site is noted below: 
230 Emory 
231 UAB 
232 Kansas 
233 Mayo 

The alternate ID number serves as a secondary cross-reference between the collection site and the 
RUCDR for resolving potential labeling discrepancies during collection. The alternate ID number can be 
any number or sequence of numbers. It can be a combination of the draw date and time such as: 
0719071047. The alternate ID is completely up to the site to decide but a record must be kept of the 
number used. 

Attach ID labels to the tubes. Information on the label must include: NIDDK-CRISP ID# and 
Alternate ID#. If space allows include gender and age. Do not write the participant’s name or any other 
identifying information on the label. Labels must not wrap entirely around the circumference of the tube 
making it impossible to see the full length of the specimen through the tube. 

Collect blood specimen in the 3 yellow top tubes with ACD. Be sure to invert each tube gently 8-
10 times to mix blood with additives and keep them at room temperature. Whole blood samples should 
be sent to the Genetic Repository on the day of collection. 
Complete, date and sign the NIDDK Phlebotomy Collection Form in the “To Be Completed by 
Phlebotomist” area. A copy should be kept at the clinical site and the original sent with shipment. 

Double check NIDDK ID#, verify that ID information on tube matches that on the enclosed 
NIDDK Phlebotomy Collection Form. 
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Place tubes with labels facing down in Styrofoam container. Package the blood tubes in the 
safety mailer following the enclosed instructions. Be sure to seal the Styrofoam container with the red 
water resistant tape. 

Place the NIDDK Phlebotomy Collection Form in the mailer box outside the plastic bag. Tape 
cardboard box closed when assembly is complete. 
Use the enclosed FedEx shipping label to ship the sample to the Rutgers University Cell Repository. Be 
sure shipping label is marked for priority overnight delivery. 
Ship samples to:  Dr. Douglas Fugman        
   Rutgers University Cell and DNA Repository     
   604 Allison Road, Room C120A       
   Piscataway, NJ 08854-8082       
   (732) 445-1498 

For routine shipments be sure the outside of the box is labeled “Diagnostic Specimen Packed in 
Compliance with IATA Packing Instruction 650”. 
Call Federal Express (1-800-463-3339) for pickup, and a courier will be dispatched to pick up the 
samples. Do not, under any circumstance, put the mailer into a FedEx drop box. 
Notify Dana Witt at the Rutgers University Cell and DNA Repository that blood is being shipped and 
provide the FedEx tracking number and the NIDDK ID#. This can be done by email 
witt@biology.rutgers.edu, fax (732-445-1149), or phone (732-445-1498). This can also be done through 
the Web Portal at http://rucdr.rutgers.edu/shippingblood. 
 

3.11.2.3. Genetic Repository – How to Use the RUCDR Web Portal System 
Establishing a Username and Password 
http://rucdr.rutgers.edu/scripts/up.exe?AIMACTION=vnewaccountconiddk&enforce_color=ON&skey=1
0925637151082500795 
Go to the URL listed above and then just follow the directions on the top of the page.  You can sign up 
for multiple NIDDK sites (if you are associated with more than one) at once.  (Phlebotomists performing 
off-site draws will send a notice from http://rucdr.rutgers.edu/shippingblood.) 
Logging in to the System 
The URL for the RUCDR Web Portal is http://rucdr.rutgers.edu.  Click on the square for NIDDK to get to 
your login screen.  Enter your newly created username and password.  If you ever forget your username 
or password there is an option on this screen to “Retrieve Lost Password”.  You will need to remember 
what email address you used to create your account to use this function! 
Announcement Board 
When you enter the web portal you will see announcements from the RUCDR.  The dates of future 
holiday closings will be listed here. 
Navigating the Web Portal 
Click the tabs on the top of the screen to access the different parts of the web portal.  The functions 
accessible from each tab are listed below. 
Request Functions 
From the “Request Functions” tab you can do two things: “Submit Request” or “Look Up Status of 
Request”. 

1. Submit Request 
To get to these options, pick a function from the drop-down menu: Shipping Blood, Request 
Mailers, or Question. 
Next, pick a site number from the drop-down menu. 

mailto:witt@biology.rutgers.edu
http://rucdr.rutgers.edu/shippingblood
http://rucdr.rutgers.edu/scripts/up.exe?AIMACTION=vnewaccountconiddk&enforce_color=ON&skey=10925637151082500795
http://rucdr.rutgers.edu/scripts/up.exe?AIMACTION=vnewaccountconiddk&enforce_color=ON&skey=10925637151082500795
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Fill out the section of the form corresponding with the function you chose. Even if your 
function choice was not “Question”, you can add information to any request in the textbox 
under the heading “Special Notes/Special Instructions/Questions”. 
Good thing to know!  If you choose “Shipping Bloods” you can only enter one FedEx tracking 
number per submission, but if you have more than one sample in the box you can list all the 
NIDDK ID numbers separated by commas.  As always, do not over pack the mailers and 
enclose a separate piece of paperwork for each sample. 
In Section 2: Attachments (a light grey area towards the bottom of the page) you can add a 
file. 

2. Look Up Status of Request 
You can search your recent requests to see their status in multiple ways.  These are self-
explanatory.  If you just hit the search button without selecting any search criteria all the 
requests you have made will be shown. 
There are 4 different status assignments a request can have: 

 Open 

 Assigned 

 Pending  

 Closed 
Open: This status signifies that a request has been submitted, but is not yet assigned. 
Assigned: This status signifies that an open request is assigned to a particular staff person. 
Pending: This status signifies that a request has been assigned and a staff person is working 
on it, but hasn’t yet completed the job. 
Closed: When a request is completed the status is set to closed.  

Self Help Resources 
This tab is a holding area for useful documents. 

1. FAQ – If you have a question, hopefully it is already answered here. 
2. Download Center – These instructions are here!  Also, any paperwork enclosed with mailer 

kits is here in case you need to print off extras. 
3. View Announcements – In case you missed the announcement page when you first logged 

in to the web portal you can read it again. 
4. Support Resources – Links that may be of interest to visit. 

 
Account Management 
From this tab you can “Modify Your Profile” or “Change Password”. 
Important Information Regarding Blood Shipments 
When a package is received, a mailer request is filled or a question is answered, you will receive an 
email from us and the status will be changed to “closed”.  The NIDDK Cell Line # will be sent in a 
separate email only to those individuals that have been designated to receive that information. 

 

3.11.2.4. Genetic Repository – Storage 
Ideally genetic samples should be shipped the day of collection, but must be shipped within 4 

days of collection and must be received no later than the morning of the fifth day after collection. 
Samples must remain at room temperature until processed and must not be frozen or refrigerated at 
any time. 
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3.11.3. Data Repository 
The NIDDK Data Repository at Research Triangle Institute (RTI) will gather, store and distribute 

incremental or finished datasets from CRISP. It will also be responsible for helping the DCIAC prepare 
databases and incremental datasets for archiving and for carrying out restricted queries of stored 
databases. In general, the Data Repository (RTI) will receive all data collected by the DCIAC, provided 
that subjects have consented to having his/her data included in the repository. No personal identifiers 
will be sent to the repository. Contact information for the Data Repository (RTI) may be found below. 
Phil Cooley RTI − NIDDK Database Repository Box 12194 Research Triangle Park, NC 27709 Tel: (919) 
541−6509 Fax: (919) 541−6178 email: pcc@rti.org. 
 

3.12. Iothalamate Clearance (GFR) Measurement Procedure  
 
3.12.1. Principle 

The short non-radiolabeled Iothalamate Clearance Test is a simple test that is done to obtain an 
estimate of a patient's glomerular filtration rate (GFR) without subjecting the patient to the more- 
expensive and time-consuming standard renal clearance (if an estimate of renal plasma flow is not 
needed). 

 

3.12.2. Iothalamate Glomerular Filtration Rate (GFR) Procedure 
 

A laminated copy of the Iothalamate Glomerular Filtration Rate (GFR) Test #81476, shown 
below, is provided to coordinators along with an instructional DVD [Iothalamate GFR Training Procedure 
DVD]. Coordinators can play the GFR training DVD available on the CRISP II website. 
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Iothalamate Glomerular Filtration Rate (GFR) Test #81476  

 

 

4. Use an ultrasound monitor to ensure the patient's 

bladder is empty. (If ultrasound is not available, ask 

the patient if his/her bladder is completely empty).  

5. If patient is unsure, have him/her void again.  

6. Collect 3 milliliters of blood from arm opposite of 

the injected arm. (It is critical to make this blood 

draw within 5 minutes of the patient's voiding.)  

7. Record the time of this blood draw.  

8. Return the patient to a seating area where he/she 

should be instructed to drink 10 to 20 ounces of 

water. 

TEST REQUISITION FORM  
 

1.  Use the requisition form supplied with the kit.  

2.  Before you begin the test, enter the patient's initials 

and collection date on each of the sample tubes. 

3.  Explain the GFR procedure to the patient. 

4.  Confirm that the patient has been fasting for 4 

hours, or 2 hours if the patient is diabetic. 

5.  Question the patient to be sure that he/she has not 

participated in other contrast studies within the last 

12 hours. 

6.  Record the patient's height and weight 

7.  Ensure that the patient does not have sensitivity to 

iodine.  

SPECIMEN COLLECTION - Number 1  
 

1.  Instruct the patient to empty his/her bladder 

completely.  

2.  Prepare the contrast injection using a 1 cubic 

centimeter (cc) tuberculin syringe, consisting of 0.5 

cc sterile water and 0.5 cc Iothalamate.  

3.  Remember, the dosage for pediatric patients 

weighing less than or equal to 40 kilograms is less.  

4.  Record the time the patient returns. 

5.  Check the patient's arms to determine which will be 

most suitable for blood collection. Then use the 

opposite arm to inject the Iothalamate dose and 

record the time.  

6.  Return the patient to the seating area and instruct 

him/her to wait for 1 hour and to drink 10 to 20 

ounces of water. (The amount of water may be less 

if the patient is under physician orders to restrict 

fluid intake).  

7.  Aliquot 5 milliliters of urine into the tube 

designated for the urine zero (UO) sample.  

SPECIMEN COLLECTION - Number 2  
 

1. After 1 hour, instruct the patient to completely 

empty his/her bladder.  

2. Record the time.  

3. Discard this urine equilibration (VE) sample.  

SPECIMEN COLLECTION - Number 3  

1. After 45 minutes, instruct the patient to completely 

empty his/her bladder.  

2. Record the time.  

3. Keep the urine, making sure you have a minimum of 

100 milliliters. If the patient is not able to provide 

enough urine at this time, have him/her return to the 

seating area and encourage more fluid intake. After 30 

minutes, collect additional urine until at least 100 

milliliters is reached.  

4. Collect 3 milliliters of blood from arm opposite of the 
injected arm within 5 minutes.  

5. Record time of blood draw.  

6.  The patient can be dismissed. 

MEASURING THE SPECIMEN  

1. Accurately measure or weigh the volume of the urine 

#1 (VI) sample and allocate 5 milliliters into the tube 

designated for the VI sample.  

2. Record the volume.  

3. Verify that all the spaces in the shaded area of the requisition 

form are filled in completely. The patient's first and 

second blood draws should be centrifuged for 10 

minutes at 3,000 revolutions per minute (rpm).  

4. Aliquot the first blood draw into the tube designated for 

the Patient Draw 1(P1) sample.  

5. Aliquot the second blood draw into Patient Draw 2 (P2) 

allocated tube.  

6. Verify that the collection times are written on each of 

the respective sample tubes.  
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3.13. Information for Study Personnel  
 
3.13.1. Training 
The Data Coordinating and Image Analysis Center (DCIAC) is responsible for training all CRISP II 
personnel in the correct procedures for carrying out the study.  A two day training session for Study 
Coordinators was conducted on April 10 and 11, 2007 at the University of Pittsburgh. Principal 
investigators reviewed the CRISP II Protocol, updated forms and discussed the Manual of Procedures 
during the Steering Committee meeting on January 9, 2007, in Washington, DC. The DCIAC is responsible 
for assuring that procedures are carried out in a consistent, standardized manner and is also responsible 
for monitoring procedures at each PCC and proposing remediation measures for sites or individuals that 
do not meet acceptable performance levels. 
 

3.13.2. Data Collection Forms Completion 
Data collection forms may be completed by a certified study coordinator or by other designated 
personnel, defined as individuals having completed training and demonstrated proficiency in carrying 
out the policies and procedures applicable to the task(s) they are performing for the study. The 
signature of a study investigator must be included on the completed data collection forms to verify that 
he/she reviewed and approved the completed forms. 
 

3.13.3. Communicating with the DCIAC 
All communications with the DCIAC should be through email at CRISPII@pitt.edu.  Responses are 
guaranteed within 48 hours.  If the concern is urgent contact Johana Schafer the study coordinator at 
412-641-2328 who will triage your call to the appropriate individual at the DCIAC. 
 

3.13.4. Email Lists 
Several email listservs have been established to facilitate communication between CRISP study 
personnel. When a message is emailed to one of these lists, a copy of it will be delivered to all study 
personnel who are subscribed to that particular list. In addition, all messages sent to a list are archived 
and can be easily accessed from the Archives page of the CRISP website.   The following listservs are 
available: 
 
CRISP Study Personnel 
<crispall@list.pitt.edu> 

CRISP Steering Committee 
<crispsteer@list.pitt.edu> 

CRISP Study Coordinators 
<crispcoord@list.pitt.edu> 

CRISP Imaging Committee 
<crispimage@list.pitt.edu> 

CRISP Genetics Committee 
<crispgenetics@list.pitt.edu> 

 

To add or remove an individual from one of the above lists, please email a request to crispii@pitt.edu. 
 

3.13.5. Setting up New CRISP Personnel 
When a new staff member joins the CRISP II team, the site coordinator should download the 

New Personnel Form, complete the form and fax to the Study Coordinator.  The Study Coordinator will 

mailto:crispii@pitt.edu
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enter the information into the Website.  The DCIAC will generate a username and password for this 
individual.  An email with the link to the CRISP II website and the username and password will be sent to 
the new staff member who will then have access to the website.  The staff member can also use the 
website to change their password. Initial usernames and passwords will be sent to the Study 
Coordinator as well. 
 

3.13.6. Departing Staff Personnel 
If a member of the CRISP II team is leaving the study, the site coordinator should immediately 

notify the study coordinator who will notify the DCIAC.  The DCIAC will disable that individual password 
which will make it impossible for her to access the CRISP II website.  This individual will be immediately 
removed from all listservs as well. 
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Chapter 4. Protection of Human Subjects 
 
4.1. IRB Requirements 
 

The Institutional Review Board (IRB) at each PCC must approve the CRISP protocol, informed 
consent documents, and recruitment materials prior to recruiting participants to the study. All revisions 
to these materials must also be submitted to and approved by each site's IRB. Copies of the current IRB 
approval letters are in Appendix. 
 

4.2. Informed Consent   
 

In order to be eligible for the study, each participant must be willing to sign 1) a statement of 
informed consent consenting to annual visits and interim contact visits. This will document the 
agreement of the participant to participate in study activities. The participant will be queried in a sincere 
discussion prior to enrollment to insure continued willingness to be involved in the study and comply 
with the study protocol and follow up visit schedule. Copies of the signature of the signed informed 
consent forms will be kept at the Study Sites and the date that the consent was signed will be kept at 
the DCIAC. These will be stored apart from the other study forms since they contain confidential 
information, i.e., the participants’ names.  Copies of the current consent forms used at PCC are in 
Appendix. 
 

4.2.1. Sequence of Consent Procedures  
It is recognized that Clinical Center Institutional Review Boards (IRBs) have official responsibility 

for determining informed consent procedures. Prototype informed consent forms have been developed 
for the study, and each Clinical Center’s IRB-approved consent form will be reviewed to make sure the 
essential material is included. Copies of all IRB approvals (including amendments and renewals) must be 
promptly sent to the DCIAC.  
Consent occurs at the initial stage of study. Consent should be obtained at the time of the first visit 
whether it is the Screening, Enrollment or Baseline Visit, and will include description of the interaction 
with members of the study team, a complete medical history, a complete physical examination, blood 
and urine tests to be obtained, DNA to be obtained, GFR’s obtained annually, follow-up visits, annual 
MR and ultrasound procedures. If a second genetics consent form is to be used, it will be obtained at 
one of the above mentioned visits. 
 

4.2.2. Participant Examination 
Although the CRISP study is not an interventional or therapeutic trial but an observational study, 

findings obtained throughout the study may provide important information for maintaining the standard 
of care for the participants in the study. All physical examinations must be performed by a physician, 
nurse practitioner, physician assistant or by a nurse coordinator supervised by a physician. Any 
abnormal findings by imaging, blood work or physical examination are required to be reported to the 
patient’s primary treating physician within 3 weeks. Should subjects become acutely symptomatic 
during their annual or baseline visits or should medical conditions requiring immediate attention be 
identified, it is necessary that the primary treating physician be contacted immediately. Follow-up 
letters to treating physicians after patients have completed their baseline and annual visits including 
certain findings such as blood chemistries, and blood pressure levels are recommended. This not only 
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improves the chances of successful subject retention but maintains an awareness of the CRISP study in 
the medical community. All documents pertaining to these evaluations need to be kept at each PCC site 
for review at site visits throughout the study. 
 

4.3. Regulatory Documents 
 
All site coordinators are responsible for having on file the appropriate regulatory documents 

and for submitting necessary reapprovals on time. Regulatory documents include IRB approvals of the 
study protocol, amendments to the study protocol, informed consent documents, financial disclosure 
documentation, and recruitment materials. Copies of all IRB−approval letters must be sent to the CRISP 
Study Coordinator, Johana Schafer at the DCIAC.   In summary, regulatory documents to be sent to the 
DCIAC include the following: 
 
Required regulatory documents include the following: 
1. Official documentation of the IRB registration number and assurance ID number. 
2. IRB approval of the current CRISP II protocol. 
3. A copy of all IRB−approved consent and assent forms required by the PCC. 
4. Documentation of conflict of interest and financial disclosure of all investigators. 
5. Documentation of the institution's normal ranges for required lab tests and a copy of the latest 

laboratory accreditation. 
 

4.4. Participant Confidentiality 
 
Participant confidentiality is protected thorough a multi−tiered approach to assure compliance 

with the requirements of the Privacy Act, the Privacy Rules of HIPAA, and with all other applicable laws 
that protect the confidentiality of health information. Each participant is to be informed of the purpose 
of the study and consented for participation in all aspects of the protocol through use of IRB−approved 
consent documents. Participants must sign an authorization (along with the informed consent 
document) for public release of their data. At the time of registration in CRISP I, each participant was 
assigned an identification number. This number will be source of identification for CRISP II as well.  
Participants are identified only by number in the study database and generated reports and, in general, 
only group data will be published. If individual participant data are published, no identifying information 
will be included. The data management system is highly secure with multiple levels of controls on 
access. The medical records of the participants in the CRISP study are confidential. Specific 
study−related information may be made available to the FDA, study sponsors, the NIH, or other 
regulatory agencies but will be de−identified. 
 

4.4.1. HIPPA Compliance 
Only individual PCCs and the CRISP II DCIAC have access to identifiable protected health 

information (PHI) for study participants. All participant data will be maintained in locked file cabinets 
and/or on secure, password−protected computers at each PCC and at the CRISP II DCIAC, with access 
limited to CRISP II researchers and staff. Each PCC will have access to PHI of only its own site-specific 
participants. The disclosure of individual health data to the general public or affiliated external 
researchers will comply with the provisions of the HIPAA Privacy Rule. Clinical data and images will be 
de−identified prior to disclosure, according to the rules and prescribed mechanisms for doing so in 
Sections 164.502(d), 164.514(a)−(c). Data values that have the potential for unmasking participant 
identity will not be available on the public−use data set or will be made available only as calculated 
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variables that cannot be uniquely mapped back to raw values. These include clinic locations, dates of 
hospital admission, information about parents or siblings, and rare medical conditions. 
 

4.4.2. Data Transfer and Security 
Data from the client machine and the web server are sent using 128 Bit encryption utilizing 

Verisign SSL certificates. Servers, both web servers and database servers are located behind network 
firewalls and use Windows security for restricted access. Backups are done on a daily basis. Daily 
backups are rotated on a monthly basis with weekly backups rotated on an annual basis. Weekly 
backups are stored in a local bank’s safety deposit box. All servers are located in locked rooms with 
controlled authorized access. Servers are virus protected utilizing Symantec virus protection software. 
 

4.5. Safety Monitoring 
 
Because this is an observational study risk to patients in CRISP II will be minimal. We will 

however, conduct screening evaluations of CRISP I potential participants to determine whether it is safe 
for them to have imaging and to take part in the study  We will also  provide selected results from study 
assessments to participants and/or their physicians when there are health and safety implications. 
 

4.5.1. Definition and Reporting of Serious Adverse Events (SAE) 
 
4.5.1.1. Definition of an SAE 
An SAE is defined as any undesirable experience meeting one or more of the following criteria, 
regardless of relatedness to study participation, occurring from the time a participant signs the informed 
consent (before the screening visit) until the end of the study. 

 Resulting in Death − All deaths must be reported as SAEs.  

 Hospitalization − All hospitalizations, elective and nonelective, must be reported as SAEs. If a 
hospitalization is prolonged due to an event related to this study, this is also considered an SAE. 

 Life−threatening − If the patient is at substantial risk of dying at the time of the event, or if 
continued use of a study medication or study procedure would result in the patient's death. 

 Resulting in significant, persistent or permanent harm or disability. 

 Exceeding the nature, severity or frequency of risk described in the protocol. 

 Congenital anomaly − If there is suspicion that exposure to a study procedure prior to conception or 
during pregnancy resulted in an adverse outcome in the child. 

 Any other important medical event, including new cancer diagnosis, which may jeopardize the 
participant, or may require intervention to prevent permanent impairment or damage or other 
outcome listed above. 

 

4.5.1.2. SAE Reporting Requirements 
All SAEs must be reported within 24 hours of study personnel learning of the event to the local 

PI and to the DCIAC via data entry of SAE Report Form 13. Information not available at the time of the 
initial report should be submitted to the DCIAC within 5 business days of its becoming available. PIs at 
the clinical centers are responsible for fulfilling local IRB reporting requirements, which may vary by 
center.  A copy of the local IRB stamped form should be sent to the DCIAC.  

The DCIAC will prepare summary reports at least annually for the clinical centers, NIDDK, and 
the External Advisory Committee on SAEs. Principal investigators at the clinical centers are responsible 
for fulfilling local IRB reporting requirements, which may vary by center. 
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Chapter 5. Ancillary Studies Policy 
 
5.1. General Policy 
 

To enhance the value of the CRISP study, the Steering Committee welcomes proposals from 
individual investigators to carry out ancillary studies. In order to protect the integrity of the CRISP study 
and other derivative studies, the Ancillary Studies Committee and the Steering Committee must review 
and approve all proposed ancillary studies before their inception or submission of a proposal for 
external funding consideration. 
 

5.2. Definition of an Ancillary Study 
 
An ancillary study is one based on information from the CRISP study participants or study data in 

an investigation or analysis that is relevant to, yet not described in the Study protocol, and derives 
support from non-CRISP funds.  Screening studies, i.e. to survey a microarray or proteomics database, 
will not be eligible. Rather, steering committee support of CRISP ancillary studies will require 
presentation of a clear hypothesis, rationale, specific aims and well-developed analytic tools based on 
preliminary studies. 

Preferred ancillary studies will utilize the established database (standard blood and urine 
chemistries, DNA analysis, kidney and cyst volume measurements: see Kidney Int. 64:1035-45, 2003; N 
Engl J Med. 354:2122-30, 2006) together with samples of urine, plasma and serum stored in the NIH 
repository.   

An ancillary study may propose the collection of additional data not collected or analyzed as 
part of the routine CRISP study data set provided that funds are available to the investigator to cover the 
costs.  

Ancillary studies may be submitted by the investigators within the CRISP study or by 
investigators without a prior relationship to the CRISP study. Ancillary studies require external (non-
CRISP) funding to cover all associated costs. Examples include studies funded by investigator-initiated 
NIH research awards (RO1s), grants from academic institutions (K12s) or private sources (e.g. private 
foundations, the PKD foundation, pharmaceutical companies). Any ancillary study must have sufficient 
funding to cover the costs incurred to process or ship samples and for tasks such as sample selection, 
preparing and documenting analysis files, participating in statistical analysis, and integrating the new 
ancillary data back into the combined CRISP database. 
 

5.3. Requirements and Procedures for Approval of an Ancillary Study 
 
5.3.1. Overview  
 

Participation in, and approval of an ancillary study is subject to review by the CRISP Ancillary 
Studies Committee, and formal approval by the CRISP Steering Committee.  

To facilitate application the investigator should send a preliminary draft of the proposal 
including brief background, hypothesis, rationale, specific aims and methodology to the chair of the 
Ancillaries Studies Committee.  The chair will consult other members of the Ancillary Studies Committee 
to determine if the proposal fits within the guidelines and capabilities of the CRISP protocol.  At this 
juncture hypothesis ‘overlap’ issues among competing applicants will be resolved. 
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Steering Committee – J.J. Grantham, V.E. Torres, A.B. Chapman, L.M. Guay-Woodford, K.T. Bae, 
C.M. Meyers, J.E. Bost, W. M. Bennett (chair) 
 Ancillary Studies Committee – J.J. Grantham (chair), J.E. Bost, A.B. Chapman, V.E. Torres, K.T. 
Bae, C.M. Meyers 
 All Ancillary Study must include at least one Steering Committee member as a collaborating 
investigator who will not participate in the final merit review of the proposal. 

Under specific, selected conditions (e.g. an imminent funding deadline), the Steering Committee 
Chair may serve as the proxy for the Steering Committee, although this is expected to be a relatively 
uncommon situation. Approval by the Steering Committee requires four of 6 votes in favor of the 
proposal. Dissenting voters must provide the explicit reason for their dissent. Any issues of concern to 
dissenting voters are shared with the applicant and opportunities for clarification provided. All sites 
(PCC’s, DCIAC, and NIDDK) agree to cooperate with approved ancillary studies regardless of their 
individual vote. Ancillary study investigators must receive approval of their concept, and then engage in 
detailed budget and scientific planning in cooperation with participating clinical center investigators and 
the DCIAC before submitting their grant to any funding agency. Potential ancillary investigators are 
encouraged strongly to communicate with the Chair of the Ancillary Studies Committee (In the absence 
of the Ancillary Studies chair with the chair of the Steering Committee) prior to submitting a preliminary 
proposal.  

An ancillary study proposal submitted within the CRISP Study Steering Committee must include 
at least one CRISP investigator as a co-investigator. If other investigators wish to participate in a 
particular ancillary study, they may contact the proposing Investigator directly with the assistance of the 
Chair of the Ancillary Studies Committee, if needed. 
 

5.3.2. Proposals for Ancillary Studies as Part of Training or Career Awards 
 The CRISP Study investigators and the NIH anticipate that the CRISP Study will be an important 
resource for career development and training among members of the academic community. Therefore, 
proposals for ancillary studies to be funded through training grants or career development awards 
through the NIH or other funding sources require special consideration. These funding mechanisms 
typically provide funding only for investigator effort, not additional data collection, and as such, these 
proposals will generally propose research questions and analyses that could be considered part of the 
core CRISP Study. In these cases, consideration of what analyses might be authorized could present a 
conflict of interest for the CRISP investigators. Therefore, the Ancillary Studies Committee will be 
specifically directed to consider the scientific gain to the CRISP study from the addition of the proposed 
ancillary analyses, as well as the training and career development opportunities afforded to the 
applicant by the proposed ancillary study.   
 Evaluation in the case of proposals to be funded through training grants is limited to trainees of 
CRISP study investigators, as the quality of the analyses will be greatly dependent on the mentor 
identified in the training grant. In the case of faculty career awards, evaluation of ancillary study 
applications will need to consider the anticipated scientific contribution of the applicant, including their 
ability to perform data analyses that may not be able to be performed at the DCIAC without additional 
funding. Further, willingness to adhere to the requirements of the Publications and Ancillary Committee 
with respect to authorship will be particularly important.  
 The review process will have several steps. The first step is registration of the proposal concept. 
This may occur up to one year before an anticipated submission date. Proposal concepts should be 
registered on the CRISP website. Once a concept proposal document is generated, the next step is 
review of the proposal concept and acceptability by the Publications and Ancillary Studies Committee. 
The proposal concept should be summarized in 2−4 pages. 
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5.3.3. Considerations for Approval 
1. The proposed study must meet the standard of highest scientific merit. 
2. The proposed study must not interfere with the completion of the main objectives of the CRISP 

Study. 
3. Participant burden. 

 The proposed study must be acceptable to the participants (e.g. time, discomfort, privacy). 

 The proposed study must not interfere with other parts of the main CRISP Study. 

 The proposed study must not hamper continued participation in the main CRISP Study. 
4. The proposed study must not adversely affect participant cooperation or compliance with the 

CRISP Study  
5. The proposed study must put minimal demand on scarce CRISP Study resources such as blood 

samples. 
6. The proposed study must require the unique characteristics of the CRISP Study cohort to 

accomplish its goals. 
7. The investigators must have adequate resources to effectively complete the project, including: 

 Sufficient budget and personnel. 

 Staff having the requisite expertise to meet the objectives of the project. 
8. The ancillary study investigators must agree to return the complete ancillary data set back to the 

CRISP Study if requested by the CRISP Study Steering Committee. 
9. The proposed study must not create a serious diversion of study resources (personnel, 

equipment or study samples) or investigator/staff time, either locally or centrally. 
10. The proposed study must not jeopardize the public image of the CRISP Study. 
11. The investigator must pledge to abide by the rules and regulation for CRISP covered in the 

Manual of Procedures listed on the website. 
 

5.3.4. Instructions for Preparation of Requests for Approval of an Ancillary Study 
 All proposed ancillary studies must be submitted to the CRISP Ancillary Studies Committee at 
least two months before submission to a funding agency. Under specific conditions (e.g. an imminent 
funding deadline) the CRISP Steering Committee Chair may serve as the proxy for the Steering 
Committee. 
 

5.3.5. Proposal Format 
 A written request for approval of an ancillary study should be submitted to the Ancillary Studies 
Committee as a preliminary 2 to 3 page document containing the following information: 
A. Identifiers 

1. Initiating investigators, collaborators, potential CRISP Study co-investigator. 
2. Planned starting date and project timeline. 
3. Funding plans and estimated cost. 

B. Design and Methods 
1. Brief background and rationale. 
2. Study questions or hypotheses. 
3. Specific data collection methodology, including questionnaires and coding forms, if available. 

C. Specific answers to the following questions 
1. What are the potential burdens to participants?  
2. What, if any, follow-up is needed? Specify length of time and events to be ascertained. 
3. How many participants are required? 
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4. How will the ancillary study be funded? Would any additional un-reimbursed work be expected 
of the CRISP Study personnel? How will the ancillary study budget cover demands on CRISP 
Study personnel time and Study resources? 

5. Where will the data analyses be conducted? 
6. How will the confidentiality and other aspects of protection of human subjects be maintained? 
7. When and in what form will a complete data set be provided to the CRISP Study? 

D. Data or Specimen Requirements: 
1. What CRISP Study core data and/or analyses are needed for the ancillary study? 
2. Is blood or other biologic samples (either fresh or from the CRISP Study's repository of stored 

samples) required? 
3. What quantity of specimens will be needed? 

 
After preliminary review and provisional acceptance, more detailed information may be requested 
before final approval. 
 

5.4. Changes to Proposed Study 
 
 Once an ancillary study is approved, if a change occurs in the structure or concept of the study, 
then a revised proposal must be submitted to the Ancillary Studies Committee, for review and approval. 
If the changes are substantial, the Ancillary Studies Committee may submit the proposal to the CRISP 
Steering Committee for approval. 
 

5.5. Proposal Budget 
 
 The investigator applying for an ancillary study must supply all additional funds needed to 
successfully complete the study. The Ancillary Studies Committee will be concerned with both the 
obvious and the hidden costs to the CRISP Study entailed by an ancillary study. Provision of funds for 
these expenses is essential − an ancillary study that will generate CRISP expenses cannot begin without 
evidence of fiscal support to cover these costs. These costs must be stressed in research grant 
applications based on a CRISP Ancillary study and include, but are not limited to: 

1. If work is to occur on site, rental of appropriate clinic, lab and office space. 
2. If subject involvement outside of main exams is anticipated, subject coordinator time to arrange 

subject appointments must be reimbursed. 
3. Personnel, equipment and supplies necessary to complete the project. 
4. Statistical and data management staff for coordinating the additional data management and 

analyses. 
 

5.6. Human Subjects/Data Confidentiality 
 
 Confidentiality of CRISP participants must be guaranteed. Individually identifiable data may not 
be released. If the data collection/request is not covered in the original informed consent process for 
the main CRISP Study a signed consent must be obtained from every participant in the ancillary study, 
However, IRB approval of the consent is not necessary in order to submit an application to the Ancillary 
Study Committee. 

1. Key personnel of the ancillary study must be certified in the NIH OHRP or equivalent training 
course.  
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2. A copy of the IRB approval letter for the ancillary study is to be sent to the DCIAC. If a separate 
consent form is required for the ancillary study, a copy of the signed ancillary study consent 
form for each study participant must be included in the CRISP Subject Study record. A data file 
tracking all signed ancillary consent forms must be maintained by the ancillary study and an 
electronic copy of that file must be submitted to the CRISP DCIAC. 

 
The principal investigator of an ancillary study is responsible for reports regarding the course of the 

study to the Ancillary Studies Committee or Steering Committee as appropriate, monitoring the study to 
assure continuing compatibility with CRISP Study and serving as a liaison to the CRISP Steering 
Committee. The CRISP Steering Committee monitors the development of the ancillary studies, receipt of 
funding, initiation dates, and progress. A written progress report on ancillary studies must be made 
annually to the Steering Committee. 

 

5.7. Analysis and Publication of Results of Ancillary Studies 
 
 Analyses of ancillary studies within CRISP can be undertaken in three specific ways: i) analysis 
can take place at the DCIAC and be conducted under the supervision of its biostatistician-investigators, 
ii) datasets could be released for analysis by external investigators when approved by the Ancillary 
Studies Committee and the DCIAC; iii) ancillary studies funded as career or training awards, as well as 
studies taking place in a subset of clinical centers may be situations in which release of data for analysis 
deserves special consideration. Under these circumstances, the ancillary study investigator will provide 
interim reports on analyses to the DCIAC to ensure that all study data used in analysis of ancillary study 
results are consistent with data in the main study database and to ensure the quality of analytical 
approaches.  
 Proposals for manuscripts resulting from all ancillary studies shall be submitted for review to the 
Ancillary Studies Committee and require approval by the Steering Committee before establishment of a 
writing committee or submission for publication or presentation. It is anticipated that principal 
investigators of approved ancillary studies will generate at least one scientific paper based on the 
ancillary study analyses, as specified in the CRISP Publications Policy. Each manuscript and abstract 
would be expected to include a CRISP investigator. The phrase "CRISP Study" should be included in the 
title in all scientific presentations and manuscripts and listed as a key word whenever possible. 
Manuscripts will also contain an appendix listing CRISP investigators deemed appropriate. 
 

5.8. Feedback of Results of Ancillary Studies to Participants 
 
 Results of ancillary studies shall be reported to participants and/or their physicians if medically 
useful. Such reporting should follow standard CRISP protocol for notification of participants. 
 

5.9. Handling of CRISP Data and Specimens 
 
 At the time of distribution of CRISP specimens and/or information, the CRISP Collaborating 
Investigator, with help from the DCIAC, will make explicit arrangements with the ancillary study Principal 
Investigator for the security of these study materials, and for their final disposition at the conclusion of 
the ancillary study. The safety and confidentiality of the CRISP data at the collaborating institution is the 
responsibility of the ancillary study Principal Investigator, as is the appropriate disposition of these 
materials after the study has been completed. Leftover DNA and laboratory specimens are destroyed or 
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returned, and files of CRISP data are returned or deleted, as established at the outset of the 
collaboration. An archival copy of the newly collected data and/or laboratory results not already held at 
the DCIAC will be sent to the CRISP DCIAC at the conclusion of the data analysis and publication of the 
main (ancillary) study hypothesis. This transfer is the responsibility of the ancillary study CRISP Principal 
Investigators. Once transferred back to the CRISP DCIAC, these ancillary data will become part of the 
aggregate CRISP database. Subsequent access to these data will be governed by the Steering 
Committee. 
 

5.10. Ancillary Studies Submissions − Training Grants 
 

We recognize the need to both protect the integrity of the core hypotheses and yet provide for 
research training in junior members of our various institutions. The ancillary submission form includes a 
place to check for "Training Proposal" which will alter the philosophy of the review process within the 
Ancillary Studies Subcommittee as well as the Steering  
 When a Training proposal is submitted, the mentor(s) should briefly state their attributes as 
mentors in the proposed training area, and their commitment to the individual. The mentor’s 
abbreviated ‘NIH-style’ CV should be attached. 
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Chapter 6. Publications and Communications  
 
6.1. Publications Policy 
 
The policy of the CRISP concerning publications and presentations is designed to achieve five objectives:  

1. To assure timely publication of the results of the CRISP studies to the appropriate professional 
audiences. 

2. To avoid premature publication of results that might compromise performance of the study 
(such as publishing trends before they become statistically convincing) or that might 
compromise the ability to publish results in high-quality peer-reviewed journals (such as 
premature release to the lay press). 

3. To maintain high standards of quality of all materials published by the CRISP.  
4. To guard against duplicate publication of results by assuring absence of overlap of materials 

prepared by various writing committees.  
5. To assure attribution of credit to all professionals participating in studies within the CRISP. 

 To accomplish these ends, it is the policy of the CRISP that preparation of all publications or 
presentations, other than materials prepared for local publicity purposes, must be assigned by the 
Steering Committee Chairman, after consultation with the Publications Committee Chair, to specifically 
appointed writing committees, and that all such materials must be reviewed and approved by the 
Publications Committee and/or the Steering Committee prior to publication. A listing of the members of 
the Publications Committee can be found on the CRISP website. 
 

6.1.1. Scope of Policy, and Exception for Local Publicity Materials 
All materials to be presented orally or submitted for publication or dissemination by individuals 

associated with the CRISP or dealing with any aspect of a study within the CRISP must receive prior 
review and approval by the Publications Committee and/or Steering Committee.  

 
6.1.2. Source of Suggestions for Publications  
 Suggestions for topics appropriate for preparation of abstracts, peer-reviewed papers, or 
chapters and reviews are made by the Publications Committee; in addition, all participants in the CRISP 
are invited to suggest topics appropriate for preparation as abstracts, peer-reviewed papers, or chapters 
and reviews from the studies within the CRISP. Such suggestions can be made and discussed during 
meetings or conference calls of the Steering Committee or be made in writing to the Steering 
Committee Chair, with copies forwarded to the Publications Committee Chair. The Publications 
Committee Chair shall review the request to be certain there is no overlap with material previously 
assigned to other writing committees. Where such overlap exists, the Publications Committee Chair may 
make recommendations to the Steering Committee Chair that the suggestion be referred to an existing 
writing committee, that additional study participants be added to existing writing committees, or make 
other suggestions to resolve the overlap. However, final decision in this matter rests with the Steering 
Committee Chair after consultation with the Publications Committee Chair. 

It is the policy of the CRISP to encourage non-physician professionals to prepare scientific 
presentations to their own professional meetings and to prepare scientific papers for their own 
professional journals in addition to participating in the preparation of papers for medical journals. Since 
the subject matter of these reports and papers may well overlap with material being prepared by writing 
committees for medical journals, it is the policy of the CRISP that, under these circumstances, rather 
than forming a new writing committee, such non-physician processionals should be added to the 
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existing writing committee concerned with related matters, specifically for the purpose of preparing 
such reports. The authors of these presentations and reports will be the members of the writing 
committee, with first author being the individual added to the committee for this purpose, using the 
appropriate authorship style.  

In addition, the Publications Committee will formulate and maintain a list of suggested topics 
that should be prepared for publication, to assure that all completed investigations of the CRISP studies 
are reported to the scientific community in a timely fashion. 
 

6.1.3. Assignment of Writing Committees 
 The Steering Committee Chair, upon receipt of a recommendation for preparation of a topic for 
publication, and after confirming that the topic does not overlap with a previous assignment to another 
writing committee, and discussion with the Publications Committee Chair, will appoint the Chair of a 
new writing committee to prepare the publication. Appointments of writing committee chairmanships 
will be made in an equitable fashion to all professionals-physicians, clinical coordinators, statisticians, 
and others − in a fashion that recognizes the special contributions of each member of the CRISP study to 
its performance.  

Upon appointment of the Chair of a new writing committee, the Publications Committee Chair 
will notify each collaborating center, including clinical centers, the DCIAC, the NIH, and the central 
laboratories, of the new writing committee, soliciting indications of interest to be on that writing 
committee. If more individuals express interest than is practical to assign to a committee, the Steering 
Committee Chair, after discussion with the Publications Committee Chair, shall make final assignments 
of the members of the committee.  

In all cases, writing committees dealing with an issue that requires analysis of data by the DCIAC 
will have a member of the DCIAC assigned to it.  

From time to time it may be expedient for the chairmanship of a writing committee to be 
reassigned to another member of that committee, or for members to be dropped from or added to a 
writing committee. The Steering or Publications Committee Chair is authorized to make such changes 
with the consensus of the members of the Writing Committee or on his/her own authority where there 
is clear cause. 
 

6.1.4. Classes of Reports for the CRISP 
There are four classes of reports for the CRISP II Study:  
Class A  
Reports of the major outcomes of the studies − It is assumed there will generally be only one or two 
such reports derived from each phase of the Study. Generally these reports will be prepared by the 
Writing Committee appointed by the Publications Committee Chair, with the Steering Committee Chair 
as Chair of the writing committee.  
Class B  
Reports addressing in detail one aspect of the CRISP Studies, but in which the data are derived from the 
entire study. 
Class C 
Reports of data derived from a subset of centers by investigators of the studies within the CRISP (e.g., 
sub-studies or ancillary studies) or originally conceived analyses of data from entire studies of the CRISP 
(original analyses). 
Class D 
Reports of investigations initiated outside of the CRISP, but uses data or samples collected by a study 
within the CRISP. The investigators may be CRISP or other investigators, but the source of the ideas and 
the funding for the study will have been derived outside of the CRISP itself. 
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6.1.5. Authorship 
 The authorship policy of the CRISP must achieve two somewhat conflicting goals. First, it is 
recognized that the findings of the study, especially the findings reported in Type A and B reports, are 
derived from the efforts of the entire CRISP professional staff. Thus, all reports, regardless of type, must 
give recognition to all the participants of the CRISP studies (e.g.: CRISP), and reports of Types A and B 
must give primary recognition to the entire study professional staff. On the other hand, it is recognized 
that the preparation of a manuscript places special demands on the assigned writing committee, 
especially on the Chair of the writing committee. Further, recognition of special effort and achievement 
is important in the professional careers of study staff, and specific listing as an author is a significant 
motivating factor that will help assure prompt completion of writing assignments and timely publication 
of results of the CRISP. The CRISP authorship policy attempts to recognize each of these goals. The 
authors of CRISP publications will be listed as detailed below for each type of publication. 
 

6.1.5.1. Type A − Publications 
Abstracts: From the CRISP, e.g. CRISP study, presented by XXXX. (This will usually be determined by the 
Steering Committee Chair). 
Papers: From the CRISP (e.g. CRISP study1).  
 1The CRISP Participant Box, detailed below, must be included in these papers. 
 

6.1.5.2. Type B − Publications 
Abstracts and Papers: From the CRISP study1, prepared by [Chair of the writing committee, other 
members of the writing committee listed alphabetically].2  

1The CRISP Participant Box will be included in all papers if this can be arranged with publisher. 
Otherwise it will be referenced in one of the Type A papers. It will not be practical to publish the 
entire list of participants in abstracts.  
2It will be stated in a footnote that the names of the writing committee are listed alphabetically 
after the name of the committee chair. 

 

6.1.5.3. Type C and D − Publications 
Abstracts and Papers: By [members of the writing committee in any order acceptable to them] and the 
CRISP study.1  

1The Participant Box will be included in all Type C papers if this can be arranged with the 
publisher. Otherwise it will be referenced in one of the Type A papers. In type D papers, the list 
of participants will be referenced in all cases. It will not be practical to publish the entire list of 
participants in abstracts. 

 

6.1.5.4. Listing of Professional Participants in the CRISP Participant Box 
The CRISP Participant Box for each phase will list all professionals that have participated in a study 
within the CRISP for a minimum of one year in that phase. The participants for each participating center 
will be listed together, with the center Principal Investigator listed first, and identified as "PI" followed 
by the other center staff listed alphabetically. Each participant is to be listed only by his/her professional 
and academic degrees and not by the specific position that he/she holds in the study. The centers are to 
be listed in the following order: 

1. NIH 
2. Steering Committee Chair 
3. Data Coordinating and Image Analysis Center 
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4. Clinical Centers (in alphabetical order) 
5. Central Laboratories (in alphabetical order) 

Prior to the publication of any papers from any phase of a study from the CRISP, each center will be 
asked to confirm and approve the listing of the personnel from that center in the CRISP Participant Box. 
 

6.1.6. Acknowledgment of Support and Reprint Addresses 
 Acknowledgment of grant support is to be used in all papers reporting results of the CRISP 
study. (In the case of ancillary studies, additional sources of support should be cited as appropriate).  
 The CRISP is supported by the Division of Kidney, Urologic and Hematologic Diseases of the 
National Institute of Diabetes and Digestive and Kidney Diseases, NIH, through cooperative agreements.  
 The following information regarding reprint requests should be included in all papers prepared 
by the CRISP. The NKUD Clearing House will maintain an inventory of all CRISP publications and will 
actually mail out the reprints.  
 Requests for reprints should be addressed to: National Kidney and Urologic Diseases Clearing 
House Box NKUDIC Bethesda, MD 20892 
 

6.1.7. Schedule for Completion of Writing Assignments and Resolution of Overlaps Between 
Writing Committees 
 At the time a writing committee is constituted by the Steering Committee Chair, the Publications 
Committee will establish a timetable for completion of the writing assignment that takes into account 
deadlines for publication, the amount of time required for data analysis, other commitments of the 
DCIAC, and priority of the publication. These deadlines may differ based on the complexity of data 
analysis; however, once the required analysis has been determined, these materials should be available 
to the writing committee within three weeks.  
 The Chair of the Writing Committee should provide the Chair of the Publications Committee 
with a general outline of the proposed publication, within a month of receiving its assignment, to permit 
the Publications Committee to identify any overlap with the assignments of other writing committees 
and to permit establishment of an appropriate timetable. Where overlaps of materials to be covered by 
different writing committees are detected, the Publications Committee Chair will attempt to resolve 
these informally with the chairs of the involved writing committees. In the event that this effort at 
mediation fails, the issue will be resolved by the Steering Committee Chair. The Publications Committee 
Chair will report at each meeting of the Steering Committee on the progress of the various writing 
committees. 
 

6.1.8. Review of Abstracts and Presentations by the Publications Subcommittee 
 To expedite review of abstracts, oral presentations, and any other material for which there is an 
explicit deadline for submission, the following procedure will be used:  

1. The writing committee that wants to submit an abstract, give a talk, or submit other material, 
for which there is an explicit submission deadline, shall contact the Publications Committee 
Chair. If data analysis is required by the DCIAC in order to submit an abstract or presentation, 
this notification must be made at least 6 weeks prior to the deadline. In the event that the 
Publications Committee Chair is unavailable, an Alternate Chair may be contacted. The Chair (or 
Alternate Chair) will name a subcommittee of three members of the Publications Committee to 
review the submitted material and will inform the submitter and this subcommittee of their 
appointment.  

2. The submitted material should be mailed by the submitter directly to the subcommittee and the 
Steering Committee. This material must be submitted preferably two weeks and never later 
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than one week prior to the deadline for submission. Concerns by any member of the Steering 
Committee on the submitted material should be addressed to the Publications Committee Chair 
(or Alternate Chair) to be reviewed by the subcommittee members. 

3. The members of the subcommittee shall review the material and notify the Chair solely of the 
approval or disapproval. If there is unanimous approval, the Publications Committee Chair (or 
Alternate Chair) shall inform the submitter that he/she has CRISP approval for the submission. In 
the event of a split vote for approval, the issue will be reviewed by the Publications Committee 
Chair (or Alternate Chair) with the Steering Committee Chair whose decision will be binding. 

4. All materials submitted for approval in this fashion will be distributed by mail, together with 
notice of the disposition, to all members of the Publications Committee, the Publications 
Committee Chair and to the Steering Committee Chair. All approved materials will also be 
forwarded to the NIH Trial Coordinator and, for record purposes, to the Principal Investigator of 
the Data Coordinating and Image Analysis Center and will be distributed to the entire 
membership of the Steering Committee at the next meeting of that Committee as an Appendix 
to the report of the Publications Committee. 

5. In the case of abstracts or other similar written material, the entire material to be submitted 
must be sent by the submitter for review by the appointed subcommittee. 

6. In the case of an oral presentation, an outline of the talk and a copy of any slides to be used 
must be submitted for review. 

7. Approval for submission of an abstract does not automatically grant approval of the material 
ultimately to be presented. This material must also be submitted for review and approval in 
accordance with the above rules at least seven (7) days prior to the scheduled oral or poster 
presentation. Normally this review will be done by the same subcommittee of the Publications 
Committee that reviewed the initial abstract. 

 

6.1.9. Review of Papers by the Publications Subcommittee 
 All materials for which there is no explicit deadline, and all full papers that may result in a citable 
scientific reference, whether or not there is a deadline for submission, must be submitted to the 
Publications Committee Chair for formal review by the entire Committee. If there is a deadline for 
submission of a formal paper that does not require analysis by the DCIAC, it is the responsibility of the 
submitter to be certain it is submitted to the Publications Committee Chair or subcommittee, at least 30 
days prior to the deadline, to permit such review. If data analysis is required of the DCIAC prior to 
submission of the paper, the Publications Committee Chair must be notified at least 6 weeks prior to the 
30 day-deadline to allow for adequate analysis. This review will be conducted as follows:  
 

1. The Publications Committee Chair shall appoint a panel of three primary reviewers, two of 
whom must be Publications Committee members, and one of whom may be any professional 
member of the CRISP with appropriate expertise. The Publications Committee Chair shall 
distribute the material to all members of the Publications Committee and to the Principal 
Investigator of each center participating in the CRISP. The three members of the review panel 
shall each prepare and send to the Publications Committee Chair a written critique of the 
submitted material for distribution to the entire Publications Committee. The PI's of the various 
clinical centers will be given a deadline of 14 days by which any comments or critiques that 
study participants at their center may wish to make to the Publications Committee Chair. This 
mechanism will assure that each professional participating in the CRISP will have an opportunity 
to review any materials that will be submitted for publication bearing his/her name as a 
participant and co-author.  
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2. The Publications Committee Chair shall schedule a meeting of the Committee (generally by 
conference call), including review of papers and other non-time critical materials as Agenda 
items. The reviews of the panel members and any comments received from the center PIs will 
be distributed to the Committee with the agenda. 

3. While discussion of the submitted papers and other materials will be led by the three appointed 
reviewers, all members of the Committee will be invited to participate and all shall vote on final 
disposition. 

4. In keeping with medical editorial traditions, there are three possible dispositions: approval of 
the material as submitted (possibly with some recommendations for revision that do not require 
re-review), non-acceptance of the material as submitted but with recommendations to the 
authors for revisions and resubmission, and disapproval of the material. 

5. The Publications Committee Chair shall be responsible for communicating the decision of the 
Committee to the authors, together with a summary of suggestions for revision, if any. If the 
Committee has recommended non-acceptance of the material as submitted, but with 
suggestions for revision and resubmission, he/she and the writing committee may agree not to 
proceed with a report to the Steering Committee at that time, pending revision and 
resubmission. 

6. If there is a recommendation for approval or final approval or final disapproval of submitted 
material, or if there is a recommendation for revision which is contested by the author(s), the 
Publications Committee Chair shall report this outcome in writing to the Steering Committee for 
final action. In the case of a dispute between the Publications Committee and the author(s), the 
Publications Committee Chair shall provide a copy of the submitted material and a summary 
critique to the Steering Committee, and the chair of the writing committee shall be given an 
opportunity to submit a rebuttal. 

7. The authority to grant final approval for a formal scientific paper of the CRISP rests with the 
Steering Committee. 

8. All materials submitted for approval in this fashion will be forwarded, together with notice of 
disposition, to the Steering Committee Chair. All materials receiving final approval by the 
Steering Committee will also be forwarded to the NIH Trial Coordinator and for record purposes 
to the Principal Investigator of the DCIAC. 

9. In the event that editors of a scientific journal to which an approved CRISP scientific manuscript 
is submitted request a revision to a paper, the revisions should be submitted to the Publications 
Committee to review the revision, and every effort will be made to expedite such repeat 
reviews. 

 

6.1.10. Criteria for Review of Materials by the Publications Subcommittee 
 All materials submitted to the Publications Committee will be reviewed for acceptability on two 
grounds:  

1. Materials shall be evaluated for scientific accuracy, quality, importance, and style. The intent is 
to assure that all approved CRISP materials reflect well on clinical studies. 

2. Materials shall be reviewed to assure appropriateness of the content. The material shall be 
reviewed to assure that it conforms to the assignment to the writing committee, addressing 
satisfactorily the assigned topics and not encroaching on material assigned to other writing 
groups. In addition, the material shall be reviewed to assure that it does not divulge prematurely 
the outcomes or findings of the studies within the CRISP or compromise the eventual 
publication of any findings in high-quality peer-reviewed journals. In this latter regard, it must 
be remembered that publication of reports of more than 400 words are generally taken to 
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constitute prior publication of a body of material and will generally preclude subsequent 
publication of the material in a peer-reviewed journal. 

 

6.1.11. Maintenance of Records of Publications and Presentations 
 The DCIAC will maintain a record of all official publications and presentations of studies from the 
CRISP, separated into the following categories:  

 Peer-reviewed papers accepted and published in professional journals. 

 Invited editorials, reviews, chapters and books. 

 Abstracts published in citable journals. 

 Other presentations at regional or national meetings that do not result in a citable abstract. 
 This listing will be updated at least every six months and will be distributed to the PI of each 
center participating in the CRISP, together with reprints or copies of any papers, chapters, or abstracts 
accepted for publication since the last update. This is intended to facilitate the updating of curricula 
vitae and the timely submission of reports to GCRCs and other such organizations within the 
participating centers. 
 

6.1.12. Acknowledgment and Acceptance of CRISP Policies on Publications and Presentations 
by the Professional Participants in the CRISP Studies 
 To assure that all professionals involved with the CRISP know and understand the policies 
governing CRISP studies and to preclude the possibilities of misunderstandings after initiation of any 
studies, each professional member will be given a copy of this document and asked to sign a Statement 
of Understanding, listing the major provisions of this document and attesting to his/her acceptance of 
these policies. The original of the signed Statement of Understanding is to be returned to the DCIAC for 
record purposes. A copy of the Publications Policy and signed Statement of Understanding is to be kept 
by the CRISP professional participant for reference. 
 

6.2. CRISP Website  
 

The Data Coordinating and Image Analysis Center (DCIAC) developed and maintains the CRISP II 
website, a password−protected content accessible to only study personnel.  The address of the CRISP II 
website is: https://www.pitt.CRISP2.edu. 

The CRISP website has several distinct components dedicated to management and coordination 
of the study: administrative resources, data−entry system support, forms tracking, querying and editing, 
and reporting. The administrative component of the web site includes the following features: study 
protocol, study personnel directory, meeting and conference call minutes, subcommittee minutes and 
reports, email lists archives, announcements and news, Manual of Procedures (MOP), data collection 
forms and a link to the web−based data−entry system. Multi−tiered support is provided for website 
users, including written procedures and technical support via email or telephone. Study documents 
(MOP, forms, reports, etc.) are available for download in various formats, including MS Word (.doc) and 
portable document format (.pdf). 

https://www.pitt.crisp2.edu/
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Chapter 7. CRISP II Study Design and Protocol 
 
7.1. Overview of Design 
 

The CRISP II Study is a prospective, observational study that is an extension of CRISP I.  CRISP I 
was also a prospective, observational study that enrolled 241 ADPKD subjects between the ages of 15 
and 45 years and was designed to determine if novel imaging techniques such as magnetic resonance 
(MR) imaging could reliably and accurately detect change in renal structure early in the course of 
APDKD. It is anticipated that 220 CRISP I subjects are available to enroll in CRISP II.  CRISP II is designed 
to include all CRISP I individuals including those who enroll simultaneously in other clinical trials.  In this 
respect, HALT, an ongoing interventional trial of the PKD Clinical trials network may maximally enroll up 
to 105 subjects in Study A (which includes MR imaging identical to that proposed in this submission) and 
32 subjects in Study B (no MR imaging). Importantly, the Principal Investigator (Dr. Ty Bae) and 
personnel for the Imaging Center (now at the University of Pittsburgh) for both HALT and CRISP II are 
the same. The CRISP/HALT liaison committee has reviewed and approved dual participation in both 
CRISP II and HALT and the CRISP and HALT Steering Committees have approved the development of 
CRISP II.  

To minimize subject burden and to maintain retention throughout CRISP II, those CRISP II 
individuals who also participate in HALT will not undergo duplicate imaging, blood pressure 
measurements or blood sampling. They will, however, complete the necessary studies of CRISP II that 
are not included in HALT. 
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7.2. Study Timeline 
STUDY CALENDAR 

Time Line Visit 
Number 

Form Name Form 
Number 

Date Expected 

Initial Clinic Visit FV-06 Consent Form 
Family History 
Registration 
Biannual Med & Events 
Biannual Labs 
Quality of Life (SF-36v2) 
Pain 
Symptoms 
Physical Findings 
Women’s OB-GYN 
GFR Collection 
GFR Reporting 
Archived Blood Sample 
Archived Urine Sample 
MR-RBF 
Checklist (PI signature) 

Site Specific 
 

 

Interim Phone Visit FV-06.6 Follow-Up Study & Events  Initial Visit +  
6 months 

Alternate Year Lab FV-07 Alternate Year Labs 
Follow-Up Study & Events 

 Initial Visit +  
12 months 

Interim Phone Visit FV-07.6 Follow-Up Study & Events  Initial Visit + 
18 months 

Clinic Visit FV-08 Biannual Med & Events 
Biannual Labs 
Quality of Life (SF-36v2) 
Pain 
Symptoms 
Physical Findings 
Women’s OB-GYN 
GFR Collection 
GFR Reporting 
Archived Blood Sample 
Archived Urine Sample 
MR-RBF 
Checklist 

 Initial Visit + 
24 months 

Interim Phone Visit FV-08.6 Follow-Up Study & Events  Initial Visit + 
30 months 

Alternate Year Lab FV-09 Alternate Year Labs 
Follow-Up Study & Events 

 Initial Visit + 
36 months 

Interim Phone Visit FV-09.6 Follow-Up Study & Events  Initial Visit + 
42 months 

Special Events When 
Needed 

Shipping Manifest-Blood 
Shipping Manifest-Urine 
Shipping Manifest-SC 
Missed Visit 
Study Withdrawal 
Transfer 
Death Notification 
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7.2.1. Development Phase (April 2006-March 2007) 
 Protocol refinement, consent form development for CRISP II, local IRB approval 

 Forms and MOP development  

 Center expansion to include University of Kansas and University of Alabama in Birmingham for 
measurement of renal blood flow 

 Submission of all renal blood flow measures done in CRISP I to Washington University for central 
review 

 Quality Assurance  protocol for renal blood flow acquisition at all PCC’s 

 Review and concept approval of CRISP II protocol by the EAC of CRISP I. 

 Continue analyses of longitudinal data initiated in CRISP I 

 Complete transfer of data and biologic samples to NIDDK repositories 
 

7.2.2. Baseline or YR1 visit (April 2007-March 2008)  
 First PCC visit for CRISP II participants 

 Semi-Annual contact with participants via telephone for detailed review of medications, medical 
visits, hospitalizations 

 Annual acquisition of plasma creatinine (duplicate determination) 
 

7.2.3. YR2 visit (April 2008-March 2009) 
 Annual acquisition of plasma creatinine (duplicate determination) 

 Semi-Annual contact with CRISP extension participants for detailed review of medications, 
medical visits and hospitalizations 

 Initiate analyses of combined CRISP I and CRISP II longitudinal data 
 

7.2.4. YR3 visit (April 2009-March 2010) 
 Second full PCC visit of CRISP II participants 

 Semi-Annual contact with participants via telephone for detailed review of medications, medical 
visits and hospitalizations 

 Continue analyses 
 

7.2.5. YR4 visit (April 2010-March 2011) 
 Annual acquisition of plasma creatinine (duplicate determination) 

 Semi-Annual contact with CRISP extension participants for detailed review of medications, 
medical visits and hospitalizations. 

 Data analysis, close out visits, transfer of CRISP II data and samples to NIDDK repositories, 
completion of ancillary studies. 
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7.3. Eligibility and patient recruitment for CRISP II 
 

CRISP I participants will be invited to participate in CRISP II. At entry into CRISP I participants met 
a number of inclusion and exclusion criteria. Exclusion criteria for participation in CRISP II are as follows: 

1. Current psychiatric or addiction or non-compliance disorder that in the discretion of the 
principal investigator indicates that the subject will not successfully complete the study; 

2. Current medical problem that in the discretion of the principal investigator would make 
unsafe the participation in the study; 

3. Inability to provide written informed consent 

PCC visits and annual blood samplings for participants who are pregnant will be postponed until 
six months following the delivery of a child and termination of lactation. 

CRISP I participants with new MRI incompatible clips or pacemakers or who have developed 
severe claustrophobia can be recruited into CRISP II, but will not undergo MR studies.    
To enroll in CRISP II, individuals must provide written informed consent meeting the requirements of the 
local IRBs.  A typical consent process will include at least two consent forms, one that covers the basic 
elements of the CRISP II study and a separate consent form requesting permission to contact family 
members. Consenting to the latter will not be required to participate in the study. Separate consent 
forms will be developed to obtain historical and clinical information and a blood sample from known 
affected family members and for site-specific studies not covered in the main study consent form. 

The CRISP II protocol does not exclude participants that enroll in other interventional trials. If 
CRISP II participants are recruited into an interventional trial (e.g. HALT clinical trial) that also requires 
imaging studies, the visits for CRISP II and for the interventional trial will be coordinated to avoid 
duplication of tests and undue burden on the participant. Only data from baseline visits in interventional 
trials will be initially used for CRISP II analysis. Analysis of the data obtained on subsequent visits will be 
held until the interventional trial is completed. The CRISP II coordinating center and the intervention 
trial coordinating centers will share tracking and data collection schedules so that data on images 
completed can be stored. We anticipate that most of the CRISP II biochemical, imaging and urinary data 
will be collected as part of the other trials. These include serum creatinine, urine albumin, BP 
measurements, weight and kidney volume.   Medical information related to CRISP II will in part be 
collected in other trials, but there will be some CRISP II specific information that may need to be 
acquired by the CRISP II coordinators.  For example, measurements of the GFR by the iothalamate 
clearance may not be performed in the intervention trials but will be performed in CRISP II participants. 
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7.4. Study Visits 
 
Study visits will include PCC visits on years 1 and 3; annual visits on years 2 and 4 to either the PCC or a 
local physician’s office/laboratory; semi-annual telephone interviews; recruitment of family members, 
sample collection and DNA isolation. 

 

7.4.1. PCC Visits (years 1 and 3) 
These visits will be conducted at each PCC following the same standardized protocol.  

Participants will be admitted to the in-patient GCRC in the late afternoon or evening or in the morning 
prior to eating or taking medication. 

 

7.4.1.1. Clinical and Laboratory Tests 
On admission, participants will meet with one of the investigators, sign the consent form and 

undergo a formalized medical history interview. Information regarding medications (prescribed and over 
the counter), quality of life, and level and quality of pain will be obtained using procedures identical to 
those used in CRISP I. A family history questionnaire will also be obtained. Quality of life (SF-36v2), pain, 
and family history questionnaires can be completed at any time during the PCC visits. Subjects will 
undergo a complete physical examination with standardized blood pressure determinations. If indicated, 
a B-HCG qualitative urine pregnancy test will be performed. 

 
Blood and urine samples will be collected in the morning, prior to morning hydration or taking 
medications or food. Blood will be collected for: 

1. Serum Creatinine – Serum samples will be obtained in duplicate, one processed at the local lab 
and the other frozen and batch shipped to the Cleveland Clinic Laboratory. 

2. Total Electrolyte Panel – Sodium, potassium, chloride, total CO2 (at PCC). 
3. Lipid Panel – Total cholesterol, triglycerides, HDL cholesterol, LDL cholesterol (at PCC). 
4. Twenty mL will be collected in two SST tubes (tiger-top, 10 mL each) and 16 mL in two PST tubes 

(green/grey-top, 8 mL each). Samples are to be centrifuged (without decanting) and shipped 
refrigerated (on frozen cold packs) to the NIDDK Biosample Repository at Fisher Bioservices on 
the day of collection, where they will be aliquotted into 1 mL tubes and archived.  

 
Urine will be collected for: 

1. Urine albumin and creatinine (at PCC).  
2. Freshly voided urine specimens will be centrifuged in 50 mL PP tubes at 500 g for 5 minutes as 

soon as possible, with volume, processing times, and voiding times noted (processing times 
should be no longer than 20-30 minutes from the time of acquisition). Tubes will be kept in ice 
throughout this process. The bottom 250 µL pellet (sometimes barely- or non-visible) will be 
transferred with a 1.0 mL pipette to a 1.5 mL eppendorf tube previously prepared with 750 µL of 
TriReagent (Molecular Research Center, Inc. Cincinnati, OH), and inverted several times and put 
on ice prior to freezing at -80˚C for future RNA/DNA retrieval. The remaining urine sample will 
then be transferred to 10 mL polypropylene (not polystyrene) Falcon culture tubes, stored in six 
5 mL aliquots, and sent to the NIDDK Repository at Fisher Bioservices. The NIDDK Repository will 
supply all tubes, labels and shipping materials. 

3. Urine samples for MCP-1 analysis will be sent annually from the NIDDK Repository at Fisher 
Bioservices to KUMC. 
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Whether in-patients or out-patients, the participants will have been instructed to drink three 8 
oz glasses of water between 9:00 p.m. and 10:00 p.m. on the evening before the testing and to remain 
fasting but free to drink water ad lib.  They will be asked to go to bed at 10:00 p.m. In the morning 
between 6:00 a.m. and 8:00 a.m. they will be asked to drink six 8 oz glasses of water in preparation for 
the iothalamate clearance determination which will start at 8:00 a.m., according to the protocol 
outlined in Section 3.12.2. GFR determinations will be performed using the short non-radiolabeled 
iothalamate clearance with standardized conditions and monitoring of bladder emptying using a bladder 
scan to maximize accuracy.  The concentrations of iothalamate in plasma and urine will be measured by 
capillary electrophoresis.  The duration of the test for the iothalamate clearance is approximately 2 
hours.  The plasma and urine samples will be packaged in a “refrigeration specimen” transport box and 
mailed to Mayo Medical Laboratories. The measurements will be performed at Mayo Medical 
Laboratories. 

After completion of the GFR determination, the participants will undergo an MR examination of 
the kidneys and liver and determination of renal blood flow.  This should take approximately 30 
minutes. 

Prior to the visit to the PCC, participants will be mailed a family history questionnaire. During the 
PCC visit, the study coordinator will review the completed questionnaire and the information regarding 
the family history of ADPKD will be updated. The study coordinator will ask the participants permission 
to contact their relatives and to sign a separate informed consent for this purpose. 

 

7.4.1.2. Blood Pressure Measurements 
The standardized HALT method for obtaining blood pressure will be used. These measurements 

will be obtained at the time of the PCC visits, annually for local patients or only at the 2007 and 2009 
visits for the rest. Blood pressures will be determined in the morning prior to antihypertensive 
medication intake using automated or non-automated oscillometric techniques (Dinemap, Critikon) and 
devices maintained and calibrated at the GCRCs or PCCs. The non-dominant arm (in terms of 
handedness) will be used to obtain BP readings unless there is a reproducible (on at least three 
consecutive measurements) difference in systolic BP of 20 mm Hg or more between arms. If there is a 
reproducible difference in systolic blood pressure of 20 mm Hg or more between both arms, the arm 
with the higher blood pressure will be used. In all other cases, the non-dominant arm will be used. 
Participants will also be instructed to abstain from smoking and consuming caffeine for 30 minutes prior 
to taking their BP measurements. After sitting quietly for at least 5 minutes with the arm resting at heart 
level, three readings will be obtained at least 30 seconds apart. If there is a difference of more than 10 
mm Hg (systolic or diastolic) between the second and third readings in one sitting, a fourth and fifth 
reading will be recorded for that sitting.  
 

7.4.1.3. Serum Creatinine Measurements 
Serum creatinine will be determined annually for all participants. Blood will be drawn at the PCC 

and serum samples will be obtained in duplicate. One sample will be for serum creatinine 
determinations at the PCC. The other will be batch shipped every three months to the Cleveland Clinic 
for validation. HALT participants will have the serum creatinine done at the annual HALT visit. For non-
local participants who are unable to return to the PCC on years 2 and 4, a blood sample will be obtained 
in duplicate at a local facility. Duplicate serum samples will be shipped to the PCC, one for processing 
and creatinine measurement at the PCC and the other will be batch shipped annually to the Cleveland 
Clinic. For standardization purposes the local labs will be contacted directly with the procedure to be 
followed. 
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7.4.1.4. MR Imaging 
The imaging protocol for CRISP II has been revised from the MR imaging protocol used in CRISP I. 

The rationale of this revision is as follows.  In December 22, 2006, the FDA issued a Public Health 
Advisory notifying healthcare professionals of 90 reports of Nephrogenic Systemic Fibrosis or 
Nephrogenic Fibrosing Dermopathy (NSF/NFD) in patients who have moderate to end-stage kidney 
disease and received gadolinium-based contrast agents for MRI and MRA. Further information may be 
found at the following websites: 

 

http://www.fda.gov/medwatch/safety/2006/safety06.htm#Gadolinium 

http://radiology.rsnajnls.org/cgi/content/full/2423061640v1 
   

Although a causative relationship between gadolinium contrast medium and NSF/NFD has not been 
definitely established, published data raised the suspicion that there may be an association between 
NSF/NFD and gadolinium contrast medium in patients with compromised renal function. In view of 
these concerns, we will stop using gadolinium contrast medium in our revised MR imaging. Gadolinium-
enhanced MR imaging facilitates the process of measuring the kidney volume and identifying the renal 
arteries, however, is not absolutely required. Instead, an additional fast imaging sequence, 2D true-FISP 
(FIESTA) without fat sat, will be obtained to image the kidneys just as T2 imaging. This will provide an 
additional cue to help delineate the kidney border on T1 images. We will acquire 2D true-FISP (FIESTA) 
with fat sat to depict the renal arteries prior to the phase-contrast RBF measurement sequence. 

MR images will be obtained at each PCC using the procedures described below. After the 
acquisition, MR images will be reviewed locally at each PCC site and securely transferred via secure 
internet connection to the Image Analysis Center (IAC). The procedures for MR scanning of the heart 
(HALT study only), kidneys and liver are as follows: 

 
BEFORE EACH STUDY, THE MR SCANNER WILL BE ADJUSTED FOR PROPER SHIMMING.   
1. Breath-holding instruction will be provided, and the subject will be coached prior to MR scanning. 

Administration of oxygen via nasal cannula may help improve the breath-hold capacity, particularly 
for subjects with limited breath-hold capacity.  

2. EKG pads will be placed over the chest. If EKG gating is not available or functioning, it may be 
replaced with a peripheral pulse gating.  

3. Subject will be placed supine on the MR table with his or her arms to the side.  
4. A phased-array surface coil will be positioned with its center over the inferior costal margin, i.e. over 

the expected location of the kidneys.  
5. Scout scan to locate the scan range of the entire kidneys. A stack of axial images to cover the most 

anterocaudal and posterocranial aspects of the kidneys is highly recommended.  
6. The field-of-view (FOV) should be kept as small as possible (30-35 cm) without producing wrap-

around artifacts. 
7. Breath-hold, coronal T2 scan (SSFSE/HASTE with fat sat) with 9mm fixed slice thickness, usually 

achievable in a single breath-hold. Please make sure both kidneys are imaged completely without 
missing any anterior or posterior portions. This coverage assurance is critical for the following T1 
imaging. 

8. Coronal T1 scan (3D VIBE/FMPSPGR/LAVA without fat sat) with 3mm fixed slice thickness 
(acquisition will be performed at 6mm thickness and then the slice will be interpolated at 3mm, i.e., 
in GE, ZIP =2 in the slice direction). Keep the flip angle ≤15o. To improve SNR, keep the Bandwidth 
low (62 kHz or 42 kHz) and/or increase the number of phase-encoding steps (be aware, the 
acquisition time will increase). In GE LAVA sequence, turning off “optimize flip for CNR” will allow to 

http://www.fda.gov/medwatch/safety/2006/safety06.htm#Gadolinium
http://radiology.rsnajnls.org/cgi/content/full/2423061640v1
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change the flip angle or bandwidth. Do NOT use parallel imaging (no SENSE, ASSET, iPAT or 
GRAPPA).  

9. Breath-hold coronal T2 scan (SSFSE/HASTE with fat sat) with 3mm fixed slice thickness, which would 
require 1-4 breath-holds depending on the kidney size. Use as few breath-holds as possible. The first 
scan should cover the posterior aspect of the kidney. Neighboring image groups should be 
overlapped by a single 3mm slice. To determine correct table position choose the “shift-mean 
(starting point in GE)” of the second scan for example: the first shift-mean = -60mm, the number of 
slices in the first set =23, (23-1) x3=66mm, new shift mean =-60+66=6mm.  

10. Breath-hold coronal T2 scan (SSFSE/HASTE without fat sat) of the kidneys with adjusted slice 
thickness, 3-6 mm, i.e. the slice thickness best attainable with a single breath-hold (The adjusted 
slice thickness may not remain the same in a follow-up MR scan if there is a change in the subject's 
breath-hold capacity or kidney size.) Repeat the scan over the liver with the same slice thickness. 
This scan and the scan for the kidney should share one overlapping liver slice (i.e., the most 
posterior slice of the liver scan should be identical to the most anterior slice imaging the liver in the 
kidney scan. If more than two scans are required to cover the anterior liver, again the neighboring 
scans should be overlapped by one slice. 

11. Breath-hold coronal 2D true-FISP (FIESTA) without fat sat with 3mm fixed slice thickness, which 
would require 1-2 breath-holds depending on the kidney size. Use as few breath-holds as possible. 
The first scan should cover the posterior aspect of the kidney. Neighboring image groups should be 
overlapped by a single 3mm slice. To determine correct table position choose the “shift-mean 
(starting point in GE)” of the second scan for example: the first shift-mean = -60mm, the number of 
slices in the first set =23, (23-1) x3=66mm, new shift mean =-60+66=6mm.  

12. (For renal blood flow measurement) Breath-hold, oblique-coronal 2D true-FISP (FIESTA) with fat sat 
with 4mm fixed slice thickness at 2mm spacing (i.e., overlap 50%) over the aorta and renal arteries. 
In Siemens MR Scanner, overlapping scan requires two separate breath-hold scans unlike GE. Thus, 
FIESTA with fat sat with 3mm fixed slice thickness with no gap will be sufficient. Typical parameters: 
192x 256 matrixes, 75o flip angle, 125 kHz BW, 15-sec scan.  

13. (For renal blood flow measurement) Breath-hold, phase-contrast technique of renal blood flow 
measurement. From the FIESTA images, the renal arteries will be identified. To accurately measure 
velocity, it is important to choose the imaging slice perpendicular to a vessel.  Velocity encoding 
(VENC) value of 100 or 50 cm/sec will be used. Small FOV (14-16 cm) and large matrix (256x192 or 
512x512) are important for an accurate measurement of the vessel size. Segmented, prospectively 
cardiac-triggered phase contrast flow measurements will be obtained to compute the mean and 
peak velocities, as well as the total mean flow, during the cardiac cycle.  

 

For image transfers, images will be pushed from the local PCC MR scanner to the PC workstation. 
For participant confidentiality, participant names and identifiers will be removed and replaced with 
CRISP-ID numbers and accession numbers prior to image transmission to the IAC. A virtual private 
network (VPN) client has been installed on the PC workstation to encrypt the data for secure 
transmission via the Internet. The IAC will review the images and generate quality control reports for 
PCCs. Images determined to be inadequate for measurement must be reacquired.  

The stereology method, a quantitative morphology by statistical analysis of the structures of 
random sections, is widely used in cytopathology and medical imaging analysis. A point-counting 
stereologic technique involves a simple, fast method of segmenting an object by counting the number of 
intersections of a randomly oriented and positioned grid over the object. This method does not require 
border tracing or threshold determination, but relies on the operator’s decision of selecting each point 
that intersects the object. The areas of the whole kidney in each image can be calculated from the 
collection of points, and volume measurements can be made from a set of contiguous images. Analysis 
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software, written by the Mayo Foundation, will be utilized for making stereology measurements. Each 
volumetric measurement will be made by a trained analyst at the DCC, and will be reviewed by a 
radiologist for quality control. Agreement between the radiologist and technician in the CRISP Study was 
very high (97%). The result from the radiologist’s review of stereology measurements will be used to 
calculate the whole kidney volume. 

 

7.4.2. Annual Fasting Sample Collections 
On off years, participants will have blood samples collected either at the PCC or at their 

respective clinics for the determination of creatinine concentrations (see above). 
 

7.4.3. Semi-annual Telephone Interviews 
During the interviews information regarding medication changes, hospitalizations, doctor visits 

and outpatient procedures will be recorded. A follow-up study form will be completed after each 
telephone interview. Any physician who has examined/treated the participant since the last visit or 
telephone interview will be contacted to obtain information about the participant’s health. 

 

7.4.4. Recruitment of Family Members, Sample Collection and DNA Isolation 
A major component of CRISP II (Aim 3) is to collect more exhaustive family histories of all CRISP I 

patients and draw an electronic pedigree for each family (Progeny).  Identified affected family members 
who agree to participate will be consented into the study and clinical and imaging data from the patient 
retrieved from clinical records. A blood sample will be collected for a determination of serum creatinine 
at the Cleveland Clinic laboratory (unless the participant is on dialysis or has received a transplant) and 
for DNA extraction and the establishment of EBV transferred lymphoblast cell-lines, employing the 
NIDDK Center for Genetic Studies, Rutgers University Cell and DNA Repository.  Samples will be sought 
from all traceable individuals from each of the families with proven ADPKD by established imaging 
criteria.  We estimate from preliminary analysis of the CRISP families that approximately four further 
affected individuals over 18 years of age will be traceable in each family making a total of 800 family 
members.  Analysis of known family data predicts that they will have an average age of ~53 years, that 
53% will have ESRD and a further 11% renal insufficiency measured by a serum creatinine ≥1.4mg/dl, 
females and ≥1.6mg/dl males.  

Participants will also be asked to complete a lifestyle questionnaire (to assess smoking history, 
caffeine exposure, estrogen exposure and levels of physical activity) and a family history questionnaire 
to further extend the traceable family. When possible, the most recent CT or MR examination of the 
abdomen, or if not available, the most recent ultrasound images will be reviewed and renal volume 
estimated using established formulae.  Kidney volume will be calculated by the ellipsoid formula:  
Volume = length x width x thickness x pi/6, using maximum length in longitudinal plane and for width 
and thickness in the transverse plane perpendicular to the longitudinal axis of the kidney at the level of 
the hilum. If only coronal plane films are available, the kidney depth may be assumed to be equal to the 
width of the hilum so that the formula becomes:  Volume = length x (width) squared x pi/6.  Although 
not as accurate as the MR data available from CRISP I patients, it will be a relatively reliable means to 
assess renal disease severity in all patients. In approximately 200 of these family members we plan to 
obtain MR analysis to determine kidney volume as part of an ancillary study to CRISP II conducted by the 
CRISP investigators (an R01 grant that will be resubmitted) which will try to map modifier loci in this 
population.  The severity of the cystic liver disease will also be estimated (grades 0-4: 0, no cysts; 1, <5%; 
2, 2-20%; 3, 20-50%; 4, >50% of liver volume made up of cysts).  All of this clinical and lifestyle 
information, plus the available genetic information on the family, will be stored in the CRISP database 
that is maintained by the DCIAC. 
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7.5. Analytical methods 
 
  All data are entered into a database maintained by the DCIAC and undergo a variety of quality 
control procedures to insure its validity.  Prior to analysis, simple descriptive statistics and graphic 
displays will be examined to insure the integrity of the data.  In all analyses issues of scaling and 
distributional assumptions will be carefully monitored. 

 

7.5.1. Specific AIM 1 
Extend the preliminary observations of CRISP-I to ascertain the extent to which quantitative 

(kidney volume and hepatic and kidney cyst volume) or qualitative (cyst distribution and character) 
structural parameters predict renal insufficiency and develop and test new metrics to quantify and 
monitor disease progression. 

 

7.5.1.1. Hypothesis 1a 
Increased renal volume in general and all renal volumes > 750 mL adjusted for age and other 

significant covariates in CRISP I predict rate of loss of renal function as well as progression to specific 
endpoints, e.g. KDOQI Stage IV, ESRD, and/or death. 

 
We will use the following variables: 
 
Dependent Variable: GFR as measured by a 2 hour iothalamate clearance and death. GFR will be 
analyzed as a continuous measure and will be used to define KDOQI Stage IV and ESRD. 
Independent Variable: Total kidney volume (TKV) as a continuous measure and using the >750 mL cut 
point. 
 
Planned covariates will include: gender, age, race, baseline GFR, hypertension status, urine albumin 
(UAE) excretion, baseline and follow-up average systolic, diastolic and mean arterial blood pressures and 
site. Potential modifiers to be investigated will include body mass index (BMI), serum uric acid, HDL and 
LDL cholesterol, 24 hour urine volume, dietary sodium and protein intake, estimated use of tobacco and 
class of antihypertensive medication use.  We will also explore the addition of parenchyma volume as a 
modifier (however, it is calculated from total volume so we will need to assess multicolinearity first). 
Due to the documented co linearity and dependence between total kidney volume and total cyst 
volume (37),we cannot use this variable as a covariate or modifier but may explore additional analyses 
using total cyst volume as our primary independent variable. There is a hypothetical possibility that the 
non cystic volumes (parenchyma volume) may play an important role in disease progression.  It will not 
be possible to determine this effect in this study due to the increased variability of measurement of cyst 
volume.  The hypothesis would be either that parenchyma volume remains constant and cyst and renal 
volume are totally dependent or that at some point parenchyma volume goes down and the co linearity 
between cyst and renal volume disappears.  It is important to note that parenchyma volume can vary 
greatly from individual to individual although it represents only a small fraction of TKV.  In fact, clinicians 
make a semi quantitative assessment of parenchyma tissue in imaging studies when they discuss 
prognosis with individual patients.  
 
Measures: For both our independent and dependent variables we will have one baseline measure, three 
follow-up measures from CRISP I and two from CRISP II.   
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GFR and TKV as a continuous measure: 
 
STEP 1:  We will use scatter plots and Pearson and Spearman correlation coefficients to assess the 
relationship between GFR and TKV at each time period.  We expect to see a curvilinear relationship (27).  
This relationship appears to be curvilinear based on iothalamate/MR data as well as other ultrasound 
and creatinine data (38), and we will assess this with the use of log transformations, amongst others, as 
has been done in prior publications (27).   
STEP 2: We will use repeated measures ANOVA to test the relationship between GFR and time 
specifically focusing on tests for linear and quadratic trends. 
STEP 3: We will use GEE based regression models with GFR as our dependent measure.  Recent 
advances in GEE research and updates to statistical packages such as STATA allow use of GEE for 
Gaussian based continuous dependent variables as well as dichotomous or count data.  However, GEE is 
sensitive to missing data and we may use a generalized mixed models approach instead.  We will have 
five follow-up measures per person.  Baseline TKV will be included in the model at every time period to 
adjust for possible regression to the mean (39).  The model will contain a time variable (for which we will 
explore alternative correlation structures) and TKV.  From this model we can evaluate how much GFR 
changes with a one unit change in TKV, whether or not the TKV at follow-up significantly predicts the 
GFR at follow-up above and beyond the baseline TKV value, and how much the addition of time 
influences that change.  We can also test whether time behaves linearly and whether the slope changes 
over time by including the time x TKV interactions.   

Because we are developing the model based on the premise that TKV predicts GFR we will 
explore whether or not use of TKV at the same time point GFR is measured or use of TKV lagged one 
follow-up time period is appropriate.  Given that there is a one year difference it is possible that TKV at 
the same time period could act as a predictor but it is more likely that the lag effect is most appropriate.  
What we expect is that the baseline values primarily predict GFR and that subsequent time point 
measurements only marginally add to the predictive power of the model. Use of time-lagged GEE 
models will be tested in all subsequent analyses where appropriate. 

The model will be refined by assessing whether the addition of baseline covariates and 
modifiers improve the model, and whether the addition of other time varying covariates and modifiers 
improve the model.  Since GEE is preferred for prediction models it is our first choice.  We will explore 
use of mixed models instead if the GEE model does not converge appropriately (e.g. due to missing 
data). While GEE is the typical approach when the dependent measure is dichotomous or count data we 
prefer to utilize GEE in the context of continuous dependent measures as well.  We will also explore 
random coefficient mixed models as needed.  Our guiding reference for this analysis will be a book by 
Twisk (40). 
 

Power: Starting with the simplest case where we run separate regression analysis at each time point to 
assess how TKV predicts GFR, a sample size of 220 achieves 80% power to detect an R-Squared of 0.03 
assuming no covariates.  Using an alpha of 0.01 (Bonferroni correction for doing five models (one for 
each time point) increases the detectable R-squared to 0.05. The addition of baseline TKV, covariates 
and moderators will decrease the amount of R-squared we can detect.  Using all time points will reduce 
this even further.  The baseline correlation between TKV and RBF was r=-0.344 which corresponds to an 
R-squared of 0.11. 

 
GFR and TKV as a dichotomous cut point: 
 
STEP 4: At each time point we will compare whether the mean GFR is different for our two TKV groups 
using independent group t-tests.  
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STEP 5: GEE will be used with GFR as our dependent measure. Our between subjects factor will be TKV 
Group status, our within subject factor will be follow-up number and baseline TKV will be a covariate to 
adjust for regression to the mean.  From this model we can evaluate how much GFR changes with TKV 
Group status and how much the addition of time influences that change.  We can also test whether time 
behaves linearly with the inclusion of TKV in the model. The model will be refined by considering 
whether there is a time x TKV interaction, whether the addition of baseline covariates improves the 
model, and whether the addition of other time varying covariates improves the model.  Because our 
covariates and modifiers are not necessarily equal for the two TKV groups we will explore use of 
propensity scores instead of the traditional approaches to covariate adjustments.  As an alternative to 
GEE we may explore use of repeated measures mixed models as needed. 
 

Power: A repeated measures design with TKV cut point (<= or > 750) as the between factor and day as 
the within factor has 2 groups.  We assume 64% in the > 750 group with the remaining 36% in the ≤ 750 
group based on an extrapolation of baseline CRISP I data.  Each subject is measured five times.  This 
design achieves 80% power to detect a decrease of 2.7 in GFR assuming the GFR in the low volume group 
is 98.2 mL/mm/1.73 m2 with a SD of 24.9 using a Geisser-Greenhouse Corrected F Test with a 5% 
significance level.  This analysis also assumed an autoregressive correlation structure across the 6 time 
periods with an initial correlation of 0.3.  Using log transformed GFR would result in an even smaller 
detectable change.   
 

While there are no standard approaches to power assessment for GEE,  in a simulation study, Jung and 
Ahn (41) showed they would need 167 subjects to detect a time x group interaction beta coefficient of 
0.1 with a 30% / 70% distribution for the group variable, 80% power, alpha=0.05 and an autocorrelation 
structure with initial correlation of 0.6.  Like us, the simulation assumed one baseline and 5 follow-up 
measures. 

 
Time to Event: 
STEP 6: Cox proportional hazards regression will be used to determine whether total kidney volume 
predicts time to development of KDOQI Stage IV, ESRD, and/or death.  We expect 18% of individuals will 
have CKD Stage 4 and 8% to have ESRD by study end.   Actual time of event (day) may not be available.  
Rather we will know the event most often within ± 3 weeks.  Consequently the time of event for our 
subjects will be measured in overlapping intervals.  In this case the model will need to incorporate 
interval censoring.  We will build the model first with only baseline TKV and second with the TKV values 
at each time point prior to the event by including the TKV by time interaction.  We will build separate 
models with TKV as a continuous measure and as a dichotomous grouping variable.  Finally, other 
covariates will be added as appropriate. 
 
Event status at end of study: 
STEP 7: Since each individual will be followed for eight years we will assess whether or not increasing 
TKV is related to whether or not the individual was at KDOQI Stage IV, ESRD or dead by year eight.  We 
will follow the same modeling stages as STEP 6 but use logistic regression instead of Cox.  We will assess 
whether increasing TKV increases the probability of the event occurring when TKV is continuous and, 
separately assess whether or not TKV values above 750 mL increase the probability of having the event. 
We may also incorporate the time period where the event occurred.  In this case GEE where our 
independent variable is dichotomous and there are clustered (fixed time points) observations within 
each subject indicating trends up to the point the subject was classified as having the adverse outcome. 
Although, the number or time points may vary (i.e. subjects experiencing an event at varying times 
relative to baseline), so it we may use a generalized linear mixed model approach instead. 
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Power: Table 3 shows a range of detectable hazards ratios of TKV on CKD Stage 4 and ESRD in a Cox 
regression model at alpha=0.05 and 80% power for different levels of r-squared where r-squared 
denotes the estimate of explained variability of outcomes based on the model with all covariates but 
TKV status.  It also shows the corresponding odds ratios for the logistic regression model to assess the 
events at the end of the study.  The Model assumptions were that 18% of the 220 subjects will have CKD 
Stage 4 by study end and 8% will have ESRD.  The continuous measure of TKV is in log10 units and the 
TKV group variable is based on the 750 cut point. 
 

Table 3 

 CKD Stage 4 ESRD 

 TKV 
Continuous 

TKV 
Two Groups 

TKV 
Continuous 

TKV 
Two Groups 

R2 HR OR HR OR HR OR HR OR 

         

0.0 1.17 1.63 2.53 2.51 1.27 2.01 4.02 3.30 

0.1 1.18 1.68 2.66 2.63 1.28 2.08 4.33 3.49 

0.2 1.19 1.73 2.82 2.78 1.30 2.18 4.74 3.72 

0.3 1.21 1.80 3.03 2.95 1.33 2.30 5.27 4.00 

0.4 1.23 1.89 3.31 3.20 1.36 2.46 6.03 4.41 
 

7.5.1.2. Hypothesis 1b 
Baseline medullary vs. non-medullary cyst volume and cyst number in CRISP I predict loss of 

renal function over time. 
With the focus narrowing to assess medullary cyst volume we will use the following variables: 
Dependent Variable: GFR as measured by a 2 hour iothalamate clearance and death.  GFR will be 
analyzed as a continuous measure. 
Independent Variables: 
1) The degree of cortical cyst distribution (CCD) on a scale from 1 to 5 (1: mostly medullary, 3: diffuse, 

5: mostly cortical) at baseline 
2) The ratio of medullary to cortical cyst area percentages (MPCP).  A ratio of 1 implies a diffuse 

distribution; values above 1 imply that the percentage of cysts occupying the medullary area is 
greater at baseline. 

3) The ratio of number of cysts in the medullary region to the number of cysts in the cortical area 
(MNCN) at baseline.   

 
Potential covariates and modifiers: same as hypothesis 1a 
 
GFR and MPCP or MNCN as a continuous measure: 
STEP 8: We will use GEE based regression models with GFR as our dependent measure.  Baseline MPCP 
(MNCN) will be included in the model at every time period to adjust for possible regression to the mean 
(39).  The model will also contain a time variable (for which we will explore alternative correlation 
structures) and MPCP (MNCN).  From this model we can evaluate how much GFR changes with a one 
unit change in baseline MPCP (MNCN) and how much the addition of time and subsequent MPCP 
(MNCN) values impacts that change.  We can also test whether baseline MPCP (MNCN) values affect 
GFR differently over time by including the time by MPCP (MNCN) interaction. 

The model will be refined by considering whether inclusion of total cyst volume or total kidney 
volume improves the model (the extent of multicolinearity will be evaluated first), whether the addition 
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of baseline covariates and modifiers improves the model, and whether the addition of other time 
varying covariates improves the model. 
 
GFR continuous and CCD: 
STEP 9:  GEE modeling will be used with GFR as our dependent measure.  Our between subjects variable 
will be CCD (5 levels or 2 levels if we dichotomize as primarily medullary vs. not) and our within subjects 
variable will be time.  From this model we can evaluate how much GFR changes as a function of baseline 
cyst distribution and how much the addition of time influences that change.  We can also test whether 
there is a change in the effect of baseline CCD on GFR over time by including the time by CCD 
interaction.  

The model will be refined by considering whether inclusion of total cyst volume or total kidney 
volume improves the model (the extent of multicolinearity will be evaluated first), whether the addition 
of baseline covariates and modifiers improves the model, and whether the addition of other time 
varying covariates improves the model. 
 

Power: Since there is no baseline or prior study reporting of any of our independent measures we were 
unable to do specific power calculations.  However, with 220 subjects we can detect a Pearson 
correlation coefficient between cyst volume and renal function of 0.16 at alpha=0.05 and 80% power. 

 

7.5.1.3. Hypothesis 1c 
Prediction models (formulas) utilizing age and renal volume at baseline in CRISP I will effectively 

predict loss of renal function over time. While we have established with CRISP I data that TKV is a 
predictor of adverse outcomes and have established that its predictive power remains after statistical 
adjustment for age, gender, race and other clinical and laboratory measurements, it needs to be 
translated into guidelines that can be applied by the clinician to provide quantitative prognostic 
information.  

To explore this hypothesis we have developed an age and gender-adjusted indicator of volume 
severity.  The polycystic kidney severity index (PSI) is the ratio of the measured TKV (subject)/ Maximal 
TKV in the CRISP I cohort (estimated from the equation for the line defining Age vs. Maximum TKV) 
determined for each subject's age at enrollment.  When multiplied by 100, the PSI is the percentage of 
maximal kidney volume for the stated age of the subject.   
 
GFR and PSI continuous 
Step 10:  From a statistical perspective developing a linear formula to predict GFR from PSI would be an 
obvious first step.  We will explore this approach but experience shows that doctors tend not to use 
formulas in the clinical setting.  Consequently, we expect that the most clinician-friendly use of the PSI 
will be to develop ranges of the PSI which will define individuals into groups with relatively homogenous 
prognosis.  For example, if a patient has a PSI of 0.5 and an initial GFR of 98 it is projected to increase by 
20% in two years.   We will use PSI percentiles and GEE to determine how granular to make our 
groupings in order to maximize the predictive ability of PSI.  We will first divide PSI into two groups 
based on the median, then three groups based on the tertiles (using two dummy coded variables), then 
four groups based on the quartiles etc. and continue the process until we have non-significant pair wise 
differences.   GFR will be our dependent measure, PSI groupings our between-subjects factor and time 
our within subjects variable.  We will add the PSI group and time interaction to see if baseline PSI 
predicts GFR also as a function of time.  We will then incorporate age and gender into the model and see 
if they are significant (our hypothesis being that they will not be as these variables were incorporated 
into the PSI calculations). Finally, we will assess whether the incorporation of information about the 
baseline cyst volumes or distribution, genotype, or other covariates substantially improve the clinical 
utility of using the PSI. 
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ESRD and PSI  
Step 11: Chi-Squared Automated Detection (CHAID) will be used to determine the PSI cut point that best 
distinguishes who will achieve ESRD by the end of the study.  CHAID will look at all possible splits of PSI 
and determine the split that best predicts ESRD.  The same staged modeling approach used in Step 10 
(first adding time then age and gender then other covariates) will be done to assess how baseline 
knowledge of these variables improves the predictability of our PSI cut point.  
 
NOTE 1:  We will attempt to determine the appropriate groups of PSI in steps 10 and 11 with half of our 
sample (or 2/3) and use the remaining subjects to validate the chosen groupings. 
 

NOTE 2:  Should PSI not prove a successful predictor we will explore use of Classification and Regression 
tree algorithms with TKV, age and gender to develop a decision tree algorithm to predict ESRD at study 
end.  For example, the tree may predict that if you are a female African American you are most likely to 
develop ESRD when your baseline TKV is xx.  
 

7.5.1.4. Hypothesis 1d 
Baseline liver cyst volume adjusted for the appropriate variables predicts rate of increase in liver 

cyst volume in CRISP I participants. 
 
We will use the following variables: 
 

Dependent Variable: Liver cyst volume (LCV). 
Independent Variables: Liver cyst volume at baseline 
 
Potential covariates will include gender, age, race, hypertension, blood pressure and site.  Potential 
modifiers to be investigated will include total cyst volume (TCV), total kidney volume, age of menarche if 
possible, progesterone use (if data are reliable), alkaline phosphatase, GFR, number of pregnancies, and 
years of estrogen use.  We will also explore the possible inclusion of caffeine use and LDL and HDL 
cholesterol depending on the reliability of the data. 
 
STEP 11: We will use GEE regression models with LCV as our dependent measure.  Our independent 
variables will be LCV at baseline, and time (baseline as the reference group).  From this model we can 
evaluate how much LCV changes over time and the influence of our value at baseline.  We can also test 
whether time behaves linearly with the inclusion of baseline LCV in the model by assessing the 
interactions.  The model will be refined by considering whether the addition of baseline covariates and 
modifiers improve the model.  We are particularly interested in whether the slope of the line changes 
for age and gender. 
 

Power: Starting with the simplest case where we run separate regression analysis at each time point to 
assess how baseline LCV predicts LCV, a sample size of 220 achieves 80% power to detect an R-Squared 
of 0.03 assuming no covariates.  Using an alpha of 0.01 (Bonferroni correction for doing five models (one 
for each time point) increases the detectable R-squared to 0.05. The addition of covariates and 
moderators will decrease the amount of R-squared we can detect.  Using all time points will reduce this 
even further. 
A repeated measures design with follow-up time period as the within factor has 1 group with 220 
subjects and data on LCV collected 5 times.  This design achieves 82% power to detect an increase in 
log10 LCV of 0.2 from baseline to the final follow-up measure assuming an overall SD of log10 LCV of 2  
(based on CRISP I data) using a Geisser-Greenhouse Corrected F Test with a 5% significance level. This 
analysis assumed a correlation of 0.3 between the baseline and final follow-up value. 
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7.5.2. Specific AIM 2 
Extend the preliminary observations of CRISP I to ascertain the extent to which age and sex-

adjusted measurements of renal blood flow by MR technology predict the rate of renal growth; and 
renal blood flow and kidney volume predict the rate of renal function decline in ADPKD. 
 

7.5.2.1. Hypothesis 2a 
Baseline renal blood flow predicts the rate of increase in renal volume in CRISP I participants 
 
We will use the following variables: 
 
Dependent Variable: TKV Total Renal Volume (continuous) 
Independent Variables: RBF Renal Blood Flow at baseline (continuous) 
  
Planned covariates will include gender, age, and race.  Potential modifiers include total kidney volume, 
body mass index (BMI), hypertension status, specific class of antihypertensive medication use, statin 
use, serum uric acid, HDL and LDL cholesterol, urine sodium (UNaE) and albumin (UAE) excretions, and 
estimated use of tobacco. Another potential modifier will be the average mean arterial blood pressure 
during the study to reflect blood pressure control. 
 
TKV and RBF as continuous measures: 
 
STEP 12: We will use GEE regression models with TKV as our dependent measure.  Our independent 
variables will be baseline RBF (and functions of RBF if the relationship is not linear), and time (baseline 
as the reference group).  From this model we can evaluate how much TKV changes with a one unit 
change in baseline RBF and how much the addition of time influences that change.  We can also test 
whether baseline RBF values affect TKV differently over time by including the time by RBF interaction. 
 
The model will be refined by considering whether inclusion of total cyst volume improves the model (the 
extent of multicolinearity will be evaluated first), whether the addition of baseline covariates and 
modifiers improves the model. 
 

Power: Starting with the simplest case where we run separate regression analysis at each time point to 
assess how baseline RBF predicts TKV, a sample size of 220 achieves 80% power to detect an R-Squared 
of 0.03 assuming no covariates.  Using an alpha of 0.01 (Bonferroni correction for doing five models (one 
for each time point) increases the detectable R-squared to 0.05. The addition of covariates and 
moderators will decrease the amount of R-squared we can detect.  Using all time points will reduce this 
even further. 
A repeated measures design with follow-up time period as the within factor has 1 group with 220 
subjects and data on TKV collected 5 times.  This design achieves 82% power to detect an increase in 67 
from baseline to the final TKV follow-up measure assuming an overall SD of 670  (based on CRISP I data) 
using a Geisser-Greenhouse Corrected F Test with a 5% significance level.    This analysis assumed a 
correlation of 0.3 between the baseline and final follow-up value. 
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7.5.2.2. Hypothesis 2b 
Baseline renal blood flow, independent and in addition to baseline renal volume, predicts loss of renal 
function in CRISP I participants 
 
The analytical approach will basically be to add RBF to the existing baseline analyses and models 
developed in Aim 1 and assess whether adding RBF improves the ability to predict loss of renal function. 
Potential RBF and TKV or TCV interaction will also be considered.  
 

7.5.2.3. Hypothesis 2c 
Combining longitudinal measures of renal blood flow and renal volume may enhance the capacity to 
predict loss of renal function in CRISP I participants. 
 
The analytical approach will basically be to add RBF to the longitudinal analyses and models developed 
in Aim 1 and assess whether adding RBF improves the ability to predict loss of renal function. Potential 
RBF and TKV or TCV interactions will also be considered. 
 

7.5.3. Specific AIM 3 
Collect DNA samples and clinical information from CRISP family members known to have ADPKD 

for use to examine genotype-phenotype relationships and by an independently funded study to identify 
genetic modifiers. 
 

7.5.3.1. Hypothesis 3a 
Genetic heterogeneity and mutation type and/or location affect disease severity in the CRISP 
population. 
 
This analysis will be similar to previous studies of ADPKD populations (30).  The questions to be asked 
concern the extent to which genic and allelic effects are associated with the phenotype, defined by the 
imaging and biochemical measures of renal function available in this population.  For gene type (PKD1 
and PKD2) comparisons will be made with the renal volume data and GFR (and last GFR prior to ESRD) 
using mixed-model ANOVA and t-test analysis, adjusting for age and gender (30).  Within family 
correlations will be taken into account using generalized estimating equations (GEEs).  Data analysis 
concerning mutation type and position will initially be limited to the PKD1 gene, as there will be far less 
PKD2 data.  As many different mutations to PKD1 cause disease and none is common, to maximize the 
likely significance of the results, PKD1 mutations will grouped according to type.  As we have not found 
mutation type significant in previous studies (30) we will restrict the analysis to two groups, truncating, 
compared to in-frame, that mechanistically are most likely to be relevant.   
 
Using all identified individuals with PKD1 from the CRISP families’ population (n~800 individuals) we will 
test for an association of mutation type with renal disease severity.  Renal volume, calculated GFR and 
age at onset of ESRD will be used as the measurements of disease severity.  As renal severity differs 
significantly within families, and use of family averages limits the power of the analysis, this variable will 
be analyzed per individual.  Multiple hierarchical linear regression will be used to model current 
individual GFR levels as a function of mutation type, age, and gender; taking into account potential 
within-family correlations using GEEs.  
 
Other endpoints include age at onset of RI or ESRD, age at onset of ESRD alone, and at onset of Stage 3 
or Stage 4 RI.  Life table methods (Kaplan-Meier, log rank test) will be used to analyze age at onset of the 
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combined endpoint of Stage 3 or 4 RI or ESRD by mutation type.  Individuals without the event of 
interest will be censored at age of their last renal evaluation.  The Cox proportional hazards model will 
be used to assess and test the effects of type of PKD1 mutation on survival while controlling for gender. 
Data will be presented using median survival estimates, and Cox model hazard ratios and 95% 
confidence intervals.  As survival times for individuals within a family may not be entirely independent, 
the robust variance (with family as the cluster variable) will be used when testing for effects with the 
Cox model. We will also explore use of unordered multi-event survival methods to handle the clustering 
affect of family members. 
 

Power: We estimate that 65% of 800 patients from typical families will have the combined endpoint of 
ESRD or RI; renal volume measurements will be available in all cases, and mutation data in 90%.  With 
650 events, the survival analysis will have 80% power to detect hazard ratios as small as 1.4 when 
comparing mutation groups (truncating [~65% of patients] vs. in-frame [~35%]). With renal events 
beginning at about age 30 and median renal survival occurring at about age 50, a hazard ratio of 1.4 
translates to being able to detect a difference in median survival as small as 5.7 years between mutation 
groups.  When comparing GFR levels between mutation groups, a difference of 5.6 mL/min can be 
detected with 80% power, assuming a standard deviation of 30 mL/min. While these power calculations 
do not consider the effect of within family correlations in disease severity, our experience has been that 
these correlations are quite small, and as such have little impact on the power estimates.  Overall this 
analysis will show whether there is a correlation between mutation type and the severity of renal 
disease, with small hazard ratios detectable.  The other reason for collecting this information, and 
especially the DNA samples, is to allow analysis for modifier genes that will be undertaken in the CRISP II 
ancillary studies R01 grant application to be resubmitted in November 2007 by the CRISP investigators. 
 

7.5.3.2. Hypothesis 3b 
Genetic factors that modify the renal and hepatic phenotypes will be detected by a genome-wide 
association study employing a high resolution SNP array. (Note: This hypothesis will be examined using 
the CRISP population by an ancillary study to be resubmitted as a separate R01 application in November 
2007).  
 
In the modifier study a genome-wide association study (GWAS) employing a high resolution SNP array 
(Illumina, 317,000 SNPs) will be employed to look for genetic factors that modify the renal and hepatic 
phenotypes in the CRISP cohort and their families.  This ancillary study will first screen the CRISP cohort, 
using the baseline and longitudinal imaging data as the primary end-points.  A second phase of the study 
will complete a GWAS of the CRISP families’ samples employing renal volume and GFR as the primary 
endpoints.  Loci positive in both populations at a level of P=<0.001 or in either group independently at 
P=<10-6 will be screening specifically in an additional ADPKD population.  ANOVA will be the primary 
analysis tool for this study using appropriate transformation to identify a data scale under which ANOVA 
assumptions are met.  Important co-variants for this study are age, genotype, gender and some lifestyle 
factors such as smoking history and BMI.  Identification of one or more modifying locus that significantly 
influences the clinical phenotype outcome in ADPKD will be of prognostic importance. 
 

7.5.4. Specific AIM 4 
Maintain and expand a database of uniformly and accurately collected information including 

renal structural and functional parameters and a repository of biological samples which can be used by 
ancillary or independently funded studies initiated by CRISP or non-CRISP investigators. 

An ancillary study started during CRISP I began to examine whether urine MCP1 concentrations, 
a product of cyst formation and growth excreted in increased amounts in baseline urine collections, 
predict clinical renal imaging patterns and disease course. This study will continue during CRISP II with 
the specific aims to determine whether the pattern of urinary excretion of MCP1 in individual patients 
remains stable from year to year and whether baseline urinary excretion of MCP-1 predicts total kidney 
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volume and total cyst volume and number, loss of renal function, and progression to specific endpoints, 
e.g. KDOQI Stage IV, ESRD, and/or death. Urinary excretion levels of periostin and other potential 
markers identified by micro-array screening of human ADPKD tissues will also be studied. Much of the 
development work for this ancillary study has been done under the auspices of another NIH project by 
Dr. D.P. Wallace at the NIH funded Polycystic Kidney Disease Center at the University of Kansas Medical 
Center. Affymetrix gene chip screening has identified several candidate products that are especially 
well-suited for exploration in CRISP patients as biomarkers of disease progression. Among them, 
periostin was markedly over expressed in ADPKD cyst epithelial cells compared to tubule cells from 
normal human kidneys. The goal of this ancillary study is to apply those new findings to the CRISP cohort 
in which the disease has been fully characterized.  For the most part, the statistical analysis will follow 
the plans for Specific AIMS 1 and 2.  
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Chapter 8. CRISP Imaging 
 
8.1. Participants 
 
8.1.1. Frequency of Imaging Exams 
Imaging studies will be obtained at FV06 and FV08, for all participants. For subjects who are enrolled in 
the HALT Study A, imaging study obtained during the HALT study will be used for the CRISP study. 
 

8.1.2. Dietary Restrictions 
NPO or light diet several hours prior to the scan to minimize intestinal motility. 
 

8.1.3. Contraindications 
Each site study coordinator should work with dedicated CRISP II MR technologists and be familiar with 
MR contraindications, including the size and weight restrictions of the designated study scanner (it may 
be useful to produce a “hula hoop” in the size of the scanner diameter, or to merely use a tape 
measure), aneurysm clips, cardiac pacemakers and other implanted electronic devices, metallic foreign 
objects in the eye or other sensitive locations, cochlear implants, etc. Common contraindications to MR 
imaging acquisition are: 

 Cardiac Pacemaker. 

 Presence of MR incompatible metallic clips (e.g. clipped cerebral aneurysm). If there is any 
question or concern, please consult with site MR technologists and radiologists.   

 Body weight >159 kg (350 lbs) 

 Untreatable claustrophobia 
 

8.2. Imaging Protocol and Quality Control at PCC 
 
8.2.1. Imaging Protocol and Measurement 
Detailed MR imaging protocol is described in Section 7.4.1.4. In brief, it includes: 

 Kidney morphology imaging (for kidney volume and renal cyst volume measurements) 
o 3DSPGR T1 (VIBE/LAVA) no fat sat with 6mm thickness and 3mm interpolated spacing  
o 2D T2 (SSFSE/HASTE) fat sat at 3mm thickness and 9mm thickness 
o 2D T2/T1 (FISP/FIESTA/BFFE) no fat sat at 3mm thickness 

 Liver morphology imaging (for liver volume and liver cyst volume measurements) 
o 2D T2 (SSFSE/HASTE) no fat sat at 3-6mm thickness  

 Renal artery blood flow imaging (for renal artery blood flow measurement) 
o 2D T2/T1 (FISP/FIESTA/BFFE) fat sat at 4mm thickness with 50% overlap or at 3mm 

thickness with no gap 
o Localized oblique axial plane where the renal artery runs in-plane 
o Cardiac-gated, breath-hold phase-contrast with small FOV (VEC=100 or 50cm/s) 

 

8.2.2. Image Quality Control at PCC 
Imaging study should be performed on the designated study scanner by the appropriate technologist. It 
is expected that the PCC site radiologist will directly monitor the quality of images immediately after the 
acquisition of each sequence while the participant is on the scanner. He/she should monitor and make 



CRISP II Study Imaging 

 76 

modifications as needed. If the quality of images is in question while the participant is still on the 
scanner, a repeat scan should be conducted and sent to the DCIAC along with proper documentation.  

The adequacy of images will be determined by evaluating the scan coverage and recognizing the 
presence of artifacts and respiratory motion. Field of view may be increased from initial study 
parameters to allow complete coverage of the kidneys and to avoid aliasing artifact. If in an individual 
the kidneys are too large to cover in a single breath hold with standard study parameters, the radiologist 
may: increase slice thickness on T1 weighted images to 3 or 4-5 mm maximum. If this is not sufficient, 2 
acquisitions may be made. If a patient cannot complete the entire examination for some reason, they 
shall be rescheduled to return for completion as soon as possible. If it is not possible in certain 
circumstances for the PCC site radiologist to monitor directly, he/she may designate for this purpose 
another radiologist who is familiar with the objectives and protocol of the study.  

The PCC radiologist shall examine the images from each procedure to assure quality. He/she 
also will identify presence or absence of any significant findings in addition to cystic disease. A local 
report should be generated at no charge to the patient or third party payer to document performance of 
the examination and presence or absence of any significant findings for the medical record. If there are 
significant findings, they shall be transmitted to the principle investigator and the patient’s primary care 
physician, or other physician designated by the patient. If the patient has no primary care physician, 
they may be referred to the PCC primary care clinic. If there are significant imaging related findings, 
those should be sent to the DCIAC (using the patient’s study code only). If further evaluation is needed, 
that can be recommended to the patient’s physician, but costs of that workup will not be borne by the 
CRISP study. Serious illnesses that would have significant likelihood of preventing the patient from 
completing participation in the full course of the study, such as incidental malignancy, may be 
considered as an indication to drop the patient from the study. 

It is the responsibility of the technologist and radiologist at each PCC to monitor the patient for 
adverse events during the MR procedure. Each PCC shall have established procedures for such 
monitoring, which may be delegated by the study radiologist to another appropriate physician if 
necessary. If necessary, an adverse event should be treated appropriately, and reported by the PCC site 
radiologist to the local study coordinator, the PCC principle investigator, the local Institutional Review 
Board and to the DCIAC. If of a serious enough nature to warrant it, the adverse event should be 
reported to the IRB’s at the other PCC sites. 
 

8.2.3. Rescanning After the Participant Has Left the PCC 
Once images have been transferred, the DCIAC will contact the PCC to request a rescan if the quality of 
images received is unacceptable. In such cases, participants should be rescanned as soon as possible and 
within the following timeframe: At baseline, local participants should be rescanned within four weeks 
and participants traveling greater distances to the PCC should be rescanned within four months.  

Although PCCs are free to rescan, per the clinical judgment of the PI and in accordance with 
budgetary constraints, the study analysis must include only authorized images (i.e., rescans requested 
by the DCIAC). 
 

8.3. Image Transfer Procedures 
 
8.3.1. Overview 
After the initial PCC visit has been scheduled, the participant will be registered to the study (entered into 
the database) and randomly assigned a CRISP participant ID code. Prior to imaging, an image study 
identifier (accession number) will be assigned for each imaging study. These image study identifiers are 
printed on the imaging forms when the forms are generated at the local PCC.  
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Following the acquisition of MR images, at the direction of the radiologist, the images 
will be sent from the imaging modality (MR scanner) to the PCC Workstation. Software on the PCC 
workstation allows study personnel to de-identify or "scrub" images by removing the participant's 
confidential information from image headers and replacing it with the CRISP participant ID code and 
image study identifier. The de-identified image study is then queued and ready for transmission to the 
DCIAC. Initiation of the Cisco client software enables the establishment of a secure virtual private 
network (VPN) channel over the Internet. The digitally encrypted transfer is initiated by study personnel 
at the PCC. 
Complete details for de-identification and image transfer are outlined in the subsections below. 
Process Summary: Quick Guide to Image Transfer 

1. DICOM files are sent from the scanner to the PCC Workstation. 
2. Establish the VPN connection via Cisco client in order to transfer. 
3. Open CSW program in order to de-identify and send images. 
4. Scrub Headers: Select imaging study; replace name and local patient ID with CRISP ID and 

imaging accession number. 
5. Queue De-identified Images: Click Export, Destination IAC, and Export again. 
6. Transfer: Images will be transferred via VPN, check status of transmission. 
7. Archive: Burn a backup CD of the imaging study if necessary. Exit VPN and CSW after all images 

have been transmitted. 
 

8.3.2. PCC Workstation 
A standardized computer has been purchased and configured by the DCIAC for each PCC. This system is 

to be used primarily for transferring images to the DCIAC and could be used for printing forms and 
data entry via the CRISP website. Each system is equipped with Clinical Studies Workstation (CSW) and 
Cisco client software. CSW is a software product developed by Washington University to facilitate 
research studies involving image data from clinical or research instruments. The software allows the 
user to store images and modify header attributes, such as patient name and local patient ID, before the 
data is sent to a research system. This allows the user to protect study participant confidentiality and 
substitute appropriate research identifiers which cannot be entered at the clinical device. The Cisco 
client software allows for the secure transmission of de-identified images to the DCIAC. 
 

8.3.3. Header Scrubbing and Image Transmission 
 
8.3.3.1. Establish VPN Connection 
After the entire imaging study has been sent from the imaging modality (MR scanner) to the PCC 
Workstation, start the Cisco client and enter the assigned password. This step connects your computer 
to the virtual private network (VPN) used by the DCIAC and allows you to send de-identified data to the 
DCIAC storage system. 

Establishing the VPN connection removes your computer from your campus network until the 
VPN software is disconnected. Therefore, it is important that this step take place after the MR scanner 
has completed its transmission to the PCC Workstation. 
 

8.3.3.2. De-identify Headers and Transmit Images via CSW Software 
The Clinical Studies Workstation (CSW) program is launched from the shortcut icon on the PCC 
Workstation.  
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The program allows the user to modify certain header attributes and queue images for transmission to 
the DCIAC. The goal of scrubbing headers is to replace personal identifying information (participant's 
name and local patient ID) with CRISP participant ID and imaging accession number in order to protect 
the privacy of study participants. Changes made for de-identification are not retained by the CSW 
application. When the application is exited and started again later, the system will show the original 
patient name and local patient ID which came from the scanner. 

The CWS application provides several different views of the data received from the MR scanners 
and stored by the DICOM Storage Service on the PCC Workstation. Figure 8.1 is an example of the Study 
View from the CSW application. The red Device Studies banner denotes that these are imaging studies 
which have been received from a scanner. Although a Series View is also available you will usually send 
an entire study to the DCIAC. 

 

 
Figure 8.1. Screenshot − Study View from CSW Application 
 
To de-identify and send an imaging study to the DCIAC, follow these steps in Study View: 

1. Select the study to be transmitted (single click). 
2. De-identify images: Remove the Patient Name. Replace the local Patient ID with the CRISP 

participant ID. Add the imaging study identifier (accession number). 
3. Select the Commit Changes button. The circle icon next to the study will change color from 

green to yellow to indicate the study has changed. As noted above, this stores the changes in 
local memory (desktop) and does not change files on disk. 

4. Select the study to be transmitted again (single click). You should see your new values for 
Patient Name, Patient ID, and Accession Number appear in the text boxes. Make sure the 
participant's name and local patient number do not appear. 

5. Select the Export button. 
6. Queue images: Select the destination "IAC" and click the Export button. 
7. Repeat the steps above for each study or series in the study protocol. 
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8.3.3.3. Transmissions Pending 
Selecting the Export button the second time (step 6 above) writes a text file in the queue area and 
instructs the DICOM Export Service to send images to the DCIAC. Transmission will begin after about one 
minute and may take upward of 15 minutes to complete. The CSW application can be used to view the 
queue entries for images to be transferred to the DCIAC. 
You can monitor the progress of the transmission by following these steps: 

1. On the menu bar of the CSW application, select View and Queue Pending. A screen similar to 
Figure 8.2 below will appear and provide the current status of the studies being transmitted. 

2. Click the Refresh button to update the status. A "failed" status usually indicates the VPN 
connection is not active. When the queue is empty, the Cisco client software can be 
disconnected to allow the PCC Workstation to return to its normal network connection. 

3. To confirm that images have been sent, refer to Figure 8.3 in the next section. 
 

 
Figure 8.2. Screenshot − Current Status of Studies being Transmitted 
 

8.3.3.4. Transmission Confirmation 
Following header scrubbing, study personnel enable a software client that creates a virtual private 
network (VPN) connection between the PCC Workstation and the firewall device at the DCIAC. Point-to-
point Tunneling Protocol (PPTP), Layer 2 Tunneling Protocol (L2TP), and IPSec are used to establish a 
secure channel over the Internet. Encryption (Data Encryption Standard − 128 bits) is then applied to the 
image data sent via VPN. Images are decrypted by the firewall device at the IAC and forwarded over a 
private local area network to a DICOM storage application on the UNIX computer system dedicated to 
CRISP II.  
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To see if a study has been transmitted, select View and Queue Complete. A screen similar to 
Figure 8.3 will appear providing a list of all studies transmitted. Clicking on individual studies provides 
details on the study in the lower right hand corner of the window. Scroll down to the "total images sent" 
attribute to confirm the number of images that were transmitted. 

 

 
Figure 8.3. Screenshot − List of all Transmitted Studies 
 

8.4. Image Archive 
 
Each PCC is to archive all CRISP imaging studies received from the MR scanner. Some PCCs may wish to 
create backup copies on CD−ROM at the time of transfer, and a CD−ROM drive is provided with the PCC 
Workstation for this purpose. To create an archive copy of a study, repeat the steps in section 8.3.3.2 
but change the destination in Step #6 to "Local Disk for Backup/Media Export". The studies are saved in 
the C:/CSW/Export/Images folder on the PCC Workstation. Use the available CD burning software to 
copy the study to a CD−ROM (multiple images will fit on a single CD). Studies that have been successfully 
transmitted to the DCIAC, once archived, may be deleted from the PCC Workstation. To delete a study 
from the PCC Workstation, simply highlight the study in the Device Studies View, click Action in the 
menu bar, and click Delete from the drop down list. Click Yes to delete the study. Be careful that you 
don't accidentally delete studies that have not yet been archived or transmitted to the DCIAC. 
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8.5. Central Processing and Analysis  
 
The CRISP study will include acquisition, storage and analysis of data from a variety of different sources. 
First, the PCCs will enter a variety of types of data directly into the web-based data-entry system. This 
data-entry system includes all features of a data-management system, including data-editing, data-entry 
and data-deletion. Second, the image data will be transmitted to the imaging section at the DCIAC. After 
data analysis has been performed by the imaging group, relevant data will be transferred to the data-
management system. Third, a variety of data will be analyzed at each PCC and will also be entered into 
the web-based data-entry system. 
 

8.6. MR Scanner 
 
8.6.1. Breakdown 
It is likely that at some point during the HALT PKD study, an MR scanner will undergo technical failure 
such that the imaging protocol cannot be performed or completed as scheduled. At those sites with 
more than one scanner, a backup scanner should be designated. If an identical scanner is available, it 
should be validated as the backup scanner. If a scanner is available but not identical, as long as it can 
perform the study sequences, it may be validated as a backup. The validation may be done using a 
kidney phantom or human subject. The study protocol then needs to be saved in the memory of the 
designated backup scanner. At sites where there is no available backup scanner, the participant will 
need to be rescheduled for the earliest available date for rescanning, preferably within 2 weeks. If only 
MR imaging must be performed, the participant may be rescheduled as an outpatient. 
 

8.6.2. Replacement 
At present it is expected that the MR sequences, developed and finalized for the CRISP protocol, will be 
in use for the duration of the study. There may be some modification in MR sequences and scanning 
techniques, but no dramatic change requiring new hardware. Over the course of the study, however, 
upgrade or replacement of the designated MR scanner(s) may occur. This change must be 
communicated to the IAC, and it is the responsibility of the PCC radiologist to validate a new scanner. If 
only a software upgrade is performed, as long as the study protocol can be followed, there is no 
concern. If a new device is installed, it must be validated for equivalent magnetic field strength and 
homogeneity, as well as for its ability to perform the study sequences (or equivalents), preferably by use 
of a kidney phantom. Alternatively, comparison of a scan on a study subject that has had a previous MR 
may be used. If new technologists are added to a site, they must be trained in the objectives and 
procedures for CRISP study imaging at the direction of the PCC radiologist, with the assistance of the 
study technologist(s). 
 

8.6.3. Quality Control 
It is the responsibility of the PCC radiologist to assure continued image quality. It is expected that a 
regular Quality Control Program of the MR facility (as is routine for clinical purposes) has been 
established at each site. The radiologist is to monitor study procedures as they are performed and 
document proper performance. The radiologist is also to document any and all reasons for variations 
from standard protocol or variations in quality. Overall quality should be reviewed weekly or monthly, 
depending on volume, over the course of the study. Periodic review with the technologist to address any 
decline in quality should be done as needed. 
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8.7. Certification 
 
It is required that CRISP study/imaging personnel undergo training and be certified prior to performing 
CRISP imaging procedure. Imaging equipment must also be identified and certified prior to performing 
CRISP imaging procedure. 
 

8.7.1. Personnel 
For best image quality, MR examinations should be performed by experienced MR technologists who 
are ARRT-registered radiology technologists, preferably with MR Registry. At the discretion of the PCC 
radiologist, a specific technologist may be designated as CRISP study technologist. A backup study 
technologist should also be designated. Depending on local operations, the radiologist may choose to 
designate a pool of technologists to perform MR scans on CRISP study participants. It is the 
responsibility of the PCC radiologist to thoroughly train all participating technologists in proper study 
procedures, as well as to make certain they understand the objectives and proper imaging protocol for 
the CRISP study. 
 

8.7.2. Equipment 
It is the responsibility of each PCC, under direct supervision from the study radiologist, to identify the 
MR scanner to be used for MR data collection for the CRISP study. This should be the most up-to-date 
1.5 T scanner. The scanner will be identified and validated by means of scanning a series of normal or 
PKD subjects, such that the capability of the scanner to perform the imaging sequences required by the 
study protocol will be documented. The validated study scanner is then to be used for collection of MR 
imaging data on CRISP participants. An institution with multiple, similar scanners may elect to validate 
more than one scanner for study use. The preferred approach would be to have a single, designated 
scanner that has been validated by repeated scanning of normal or PKD subjects with CRISP protocol 
and the evaluation of the quality of acquired images. Imaging sequences should be saved as a clearly 
identified CRISP protocol so that each participant is scanned with the proper set of sequences. 
 

8.8. Image Check-in and Image Quality and Protocol Evaluation  
 
8.8.1. Image Check-in 
MR images that are transmitted to the DCIAC will be reviewed and placed into appropriate DCIAC image 
database by means of ‘check-in’ procedures. Patient ID and the accession number of the images will be 
compared with those in the transmitted PCC image acquisition form. Image series and image header 
information will be compared with those recorded in the image acquisition form. The transmitted 
images are in a DICOM format. They will be converted to the AVW format which is the standard format 
for ANALYZE software that we use for image evaluation and analysis. Image check-in procedure is 
conducted by the following steps: 
A.1.1:    
A.1.2:   Print out the MR Session Information Form  

1. Go to the website http://www.crisp2.pitt.edu 
2. Log into the website. 
3. Print the MR Session Information form out. 
 

A.1.3:   Convert DICOM images to Analyze Format 

1. Window 1: 



CRISP II Study Imaging 

 83 

cd /space/pcc-images/staging/CRISP2/MAYO_CRISP2 
NOTE: Record the last 4 or 5 digits of the DICOM study UID name for later use such as *42512. 
2. Window 2 
           cd  /crisp2a/pcc-images / MAYO_CRISP2 
           ls (make sure there is no duplicated case) 
            mkdir  xxxxxxx    
3. Window 1  
           cp  –rp  *42512    /crisp2a/pcc-images/CRISP2-MAYO/xxxxxxx 
           du  –sk  *42512 
 4. Window 2  
           du  –sk  xxxxxxx (make sure got the same or similar size in both windows) 
           chmod  –R  775  /crisp2a/pcc-images/CRISP2-MAYO/xxxxxxx 
           cd xxxxxxx/*42512 
5. pwd, make sure the directory is: cd /crisp2a/pcc-images/CRISP2-
MAYO/xxxxxxx/1.3.46.670589.11.0.0.11….. 42512 
           crisp2_report_1 .  

Copy the listing from the computer screen and paste it into a Excel spreadsheet. 
Compare this report with the series report printed from the Biostatistics Web Data 
Entry System (WDES). Make sure that the Patient ID, Accession Number, series 
numbers and the slice account match on both reports. Also put the site name and the 
receive date on the spreadsheet. Print the spreadsheet and attach it to the MR Session 
Information form. 

 6. Window 3  
    cd /crisp2a/pkd/conversions/scripts/production 
    mkdir xxxxxxx 
    cd xxxxxxx 
7. pwd (then copy the results of the pwd into Step 8) 
8.  Window 2.   
    Pwd, make sure it is the correct directory 

/crisp2a/pcc-images/CRISP2-MAYO/xxxxxxx/1.3.46.670589.11.0.0.11…..42512 
          crisp2_gen_mr_conv.pl institution  
>/crisp2a/pkd/conversions/scripts/production/xxxxxxx/xxxxxxx.csh 

The highlighted text is copied and pasted from Step 7 above. 
9. * Review the conversion script.  

 window 3, Start the Cygwin program, type “startx” in the terminal window. 
      nedit xxxxxxx.csh  
 Make sure the TARGET = /crisp2b/pkd/pat/bv01/$ACCESSION. 
 Delete scout series/Renal Blood Flow/MRA/Timing Bolus/gad bolus renals series. Save the 
change. 

10. From /crisp2a/pkd/conversions/scripts/production/xxxxxxx directory: 
    chmod 775 *.csh 
    xxxxxxx.csh > xxxxxxx.log 

more xxxxxxx.log   NOTE: You only need to do this if errors are produced during the 
above run. 

If any errors appear in the log file, you need to correct the script and run it again. Running the 
script several times until everything works is not a problem. 

 11. Window 4  
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             cd  /crisp2b/pkd/pat/bv01 
             chmod  –R  775   xxxxxxx 
             cd  xxxxxxx 
             ls  –al  
 To make sure all of the files can be written to by the group. 
 
Create Entries in CRISP2 Database 

1. Go to website http://pkd2:8080/CRISP2/ 

2. Click “check in”. 

3. Click “No. Studies in Queue” to open up each site studies. 

4. Find the right case, click on the UID. 

5. Make sure the “Patient ID”, “Accession Number”, “Visit Number”, “Directory name where the 
DICOM Study is stored” and “Directory Name where the Analyze Files are stored” are correct. 

6. Select correct description for each series form the scroll down window. Fill out “Scan Duration” 
and “FOVxFOV”. 

7. Click “Submit Update”. 
 
Enter Check-in information into the Database 
Open up the Access crisp2 database. 
“Tables”  “dbo_checkin”, fill out “received_date” and “checkin_date”. 

 
8.8.2. Image Quality and Protocol Evaluation  

1. Load all the series under the same Accession No. to Analyze 8.0 dialog on the second day of 
check-in. 

 
2. Look at all the series carefully, choose the slices and give the scores for the image quality and 

protocol followed. 
o Regular FatSat T2 9mm images. To evaluate an overall expression of the patient’s 

situation. 
o Regular FatSat T2 3mm images. Choose the slices covered the whole kidneys 

(sometimes you need to combine multiple series together). The image quality and 
protocol are graded 1 to 5 with consideration of image and protocol factors such as 
table position, thickness, FOV, sequence, coil location, artifact, etc.  

 Score 1: Poor – unacceptable (need to be rescanned) 

 Score 2: Not adequate, coverage incomplete 

 Score 3: Adequate, acceptable 

 Score 4: Very good, coverage complete 

 Score 5: Excellent  
o Non FatSat T1 3mm images. Choose the slices you will use to create the file that can be 

used to measure the kidney volume.  

http://pkd2:8080/CRISP2/
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o Non FatSat Fiesta 3mm images. To define the whole kidney coverage that will be used as 
reference series to help defining the kidney boundary as to measure the kidney volume 
and kidney cyst volume. 

o Regular Non FatSat T2 6mm adjustable thickness images for liver. To ensure the slices 
you will use to create the file that can be used to measure the liver volume and the liver 
cyst volume. Use the same score system as the kidney series.  

o Renal blood flow images. First convert DICOM format to AVW format by using 
‘import/export’ function. To see whether the renal artery is clear enough to measure. 
Use the same score system as the kidney series. 

 
3. Enter all the scores and comments in the Scan Evaluation Form on the CRISP2 website. 
 
4. Enter QC information to the database 

Open up the Access crisp2 database. 
“Forms”  “dbo_Study_from_MR_Query4”  type the accession number into “Find Accession 
#”  fill QC score into “image quality” and “protocol quality” columns and the rescan required 
sequences in the “study_comment”. 
Tapy “y” in the “measure_needed” if the sequence acceptable for measurement; the slice range 
in “slices_to_meaure” column; the comments in “orientation” column; QC information in 
“mri_param_comment” column. If rescan is required, select “y” in the “repeat_MR_scan” 
column corresponding to the sequence. 

 
 

8.9. Image Analysis and Measurement 

 
8.9.1. Personnel and Training 
Image analysts, who are professionally trained radiologists, are selected to perform image analysis 
during the course of the CRISP study, will have to be trained in order to process and measure the image 
data. A detailed set of training procedures are created and used to instruct the Image Analyst how to 
process the images using Analyze software, and how to measure the images once processed. After the 
training period is complete, a set of test images are used to test the Image Analyst’s ability to process 
the data and/or measure the data. The results obtained from the test images will be compared to 
standardized results. If the Image Analyst’s results are not within an acceptable range as determined by 
the DCIAC principal investigator, then the Image Analyst’s will need additional training. For each task, 
there will be a primary and a secondary Image Analysts to ensure a back-up personnel is available. 
 

8.9.2. Image Analysis and Measurements at DCIAC 
8.9.2.1. Kidney Volume Measurement 
The volume of each kidney is measured on a set of 3DSPGR T1 (VIBE/LAVA) no fat sat images using 
stereology method. Stereology is a simple, fast method of measuring the area or volume of an object by 
counting the number of intersections of a randomly oriented and positioned grid over the object to be 
measured. This technique has been widely used in cytopathology and medical imaging analysis.  The 
advantage of the stereology technique is it allows the operator to utilize the complex interaction of the 
human eye and shape recognition to segment complex images, but its weakness is that it is operator-
dependent and somewhat subject to display window settings. Thus, accurate and reliable measurement 
requires training an operator and consistent initial adjustment of display window settings. 
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 After the T1 series which contains multiple adjacent images is loaded, the operator will view an 
image (slice) located in the approximate middle of the kidney(s) and set the maximum threshold to a 
value that does not saturate the kidney or cysts, but yet enhances the contrast between the kidney and 
surrounding tissue.  Setting the threshold is necessary to improve the visual recognition of the kidney 
parenchyma and cysts.  Grid points over the renal parenchyma and cysts will be mouse-clicked and 
marked over one kidney at each slice throughout the series. The analyst will also load the FIESTA and/or 
T2 images at the same time as an additional cue to help determine the kidney boundaries on the T1 
images. On each processed slice, the cross-sectional renal area will be calculated by counting the 
number of marked grid points and using a conversion factor determined in the DICOM image header, 
while the volume will be computed from the cumulative number of marked grid points for each kidney.  

The images that are marked with stereology grids and segmented by the initial Image Analyst 
will be saved and double-checked by a second Image Analyst who is more experienced in quantifying 
kidney volume. If necessary, further adjustment and revision of stereology grids will be performed, and 
the final processed images with marked grids will be archived. 
 

8.9.2.2. Kidney Cyst Volume Measurement  
The kidney cyst volume is measured on a set of 2D T2 (SSFSE/HASTE) fat sat images using region-based 
thresholding method.  
 

Step 1: Kidney Boundary Segmentation 
After the T2 series which contains multiple adjacent images is loaded, the operator will view an image 
located in the approximate middle of the kidney(s) and set the maximum threshold to a value that does 
not saturate the kidney or cysts, but yet enhances the contrast between the kidney and surrounding 
tissue.  The advantage of this region-growing by seed placement method allows the operator to place a 
seed within the kidney and adjust the upper and lower threshold of the seed until the perimeter of the 
kidney is visually delineated by the operator on an image-by-image basis.  First, a histogram for the 
signal intensities of the voxels covering the abdomen is obtained. An intensity value corresponding to 
90% maximum value of the histogram is selected. With this value as the maximum threshold, after a 
seed point is placed over the kidney, threshold range is adjusted until the growth or shrinkage of the 
boundary outlining the kidney optimally fits visualized kidney region. After the kidney perimeter is 
determined, the exterior region is set to a value not found in the kidney (normally set to zero).  
Therefore, the result is a segmented kidney after all the images have been segmented in this manner.  
The disadvantages of this method are (1) the subjectivity of determining the initial window setting to 
improve kidney and surrounding tissue contrast, (2) the subjectivity of determining the best threshold 
for each individual slice to delineate the perimeter of the whole kidney, and (3) the subjectivity of 
drawing limits when the region-growing includes the kidney or spleen in the perimeter.  The Image 
Analyst is required to manually draw a limit along the edge of the kidney perimeter in order to exclude 
the unwanted tissue(s). 

After a kidney has been segmented, it may be saved and the volume measured using Analyze 
Region-of-Interest (ROI) software.  The voxels are automatically counted in ROI by choosing a threshold 
set above the base value that eliminates the background surrounding the kidney and only includes the 
perimeter and interior of the kidney.  Since the ROI software only counts voxels, the voxel count has to 
be converted to a volume using a conversion factor (number of voxels times the volume of a voxel) 
determined by knowing the voxel dimensions as found in the DICOM image header. 
 

Step 2: Renal Cyst Segmentation 
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Within the segmented kidney boundary, renal cysts are detected because of their bright signal (water 
has a long T2 value compared to other tissue or fat) against the renal parenchyma which is gray in signal 
intensity. The segmentation of renal cysts is performed by using the following steps: (1) A histogram is 
generated from the pixel values within the segmented kidney boundary; (2) A threshold value, which 
provides a maximum separation of the cysts from the background parenchyma, is determined in the 
histogram; (3) The image is reviewed and the analyst adjusts and determine a threshold that renders the 
pixels within the image into binary values, i.e., cysts are white and the background is black; (4) The 
volume of cysts within the image is calculated by summing the number of voxels in the cysts.  The 
region-based thresholding method is reproducible and less operator-dependent, but choosing the 
correct threshold value may be subjective. If the regions (cysts and background) to be separated in the 
series have well-segregated pixel values in the histogram, a consistent threshold value throughout the 
entire volume is likely attainable. Otherwise, the binary threshold should be determined in each slice. 
 

Step 3: Complex Renal Cyst Segmentation 
While most cysts contain simple fluid and present with dark signal on T1 and bright signal on T2 images, 
some cysts may contain various substances (e.g., blood, protein) in addition to simple fluid and present 
with complex MR signal intensity, often gray or dark signal intensity on T2 images. These T2 ‘dark’ cysts 
are usually bright on T1 images, while simple cysts are invariably dark on T1 images. Consequently, after 
simple cysts are segmented and volumetrically measured on T2 images, complex cysts that are not 
measured can be segmented separately on T1 images. T2 and T1 images at the same slice level will be 
compared side-by-side. All simple and some complex cysts that have been segmented and measured on 
T2 images will be ignored. Only the complex cysts that have not been segmented on T2 images will be 
additionally measured on T1 images using Stereology and included into the total sum of kidney cyst 
volumes.  
 

8.9.2.3. Liver Volume and Liver Cyst Volume Measurements 
The liver volume will be measured on a set of 2D T2 (SSFSE/HASTE) non fat sat images. The 

Image Analyst will review each slice and manually delineate the boundary of the liver including the liver 
parenchyma and cysts against the peritoneal fat and lung.  After each liver region is segmented, it will be 
converted into a binary image and the liver area will be measured using Analyze Region-of-Interest (ROI) 
software.   

Within the segmented liver boundary, liver cysts are detected because of their bright signal 
against the liver parenchyma which is dark in signal intensity. Liver cysts are much more homogenous in 
signal than renal cysts. This allows the Analyst to readily adjust and determine a threshold that renders 
the pixels within the image into binary values, i.e., cysts are white and the background is black. The 
volume of cysts within the image will be calculated by summing the number of voxels of the cysts. 
 

8.9.2.4. Renal Artery Blood Flow Measurement 
Renal artery blood flow is measured on cardiac-gated, breath-hold phase-contrast MR images using 
QFlow software (Medis medical imaging systems). Measurement procedures we follow are described in 
detail in the QFlow User Manual that is available at the DCIAC. Some of the key steps involved in the 
flow measurements are as follows: 
 
Creating Contours 
QFlow offers tools for quickly and accurately detecting and drawing contours that mark vessel 
areas.  
To detect a contour 
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1. Click in the toolbar. 
2. In the Phase or Modulus View, click in the center of the vessel. 
    This adds a center point and a vessel contour to the image. 
3. If the contour does not exactly fit, click to place a new center point. This removes the old 
    contour and creates a new one. 
You can also draw a contour manually, in line mode or (even more accurately) in pixel mode. 

To draw a contour using the trace tool 
1. In the Object section of the toolbar, click. 
2. In the Mode section of the toolbar, click. 
3. When you move the cursor over the Phase or Modulus View, it becomes cross-shaped. 
4. Click in the image, hold down the left mouse button and trace the vessel contour. 
5. When you reach the end of the contour, release the mouse button. 
   This automatically closes the contour. 
    Saving and Loading Contour Files 

 
Save contours in a contour file 
    Select File > Save contours as… from the menu bar or press CTRL+SHIFT+S. 
    This opens the Save Contours As dialog box. 
     
Perform a flow analysis 

1. Select the image with the highest contrast between the vessel and the background. 
2. Click in the toolbar. 
4. In the Phase or Modulus View, select the center point of the vessel in the image. 
   If the vessel has a shape that is hard to detect or if the image quality of the study is poor, 
   make sure to draw the first contour. Refer to Chapter 4 for detailed instructions on drawing 
   and editing contours. 
5. Press CTRL+D to automatically detect contours in the other images, or select Contour 
   detection > Full automatic contour detection. 
6. Check if all contours have been detected correctly. Make sure to edit or delete incorrect 
   contours. Press CTRL+D again to automatically redetect the contours. Repeat this 
   procedure until all contours have been detected correctly. 
7. If you want to analyze a second, third, or fourth vessel in the same study, click , 
   or in the toolbar and repeat steps 3 through 5 for each next vessel. 

 
To view flow analysis results 
When you have performed the flow analysis, you can view diagrams that display the mean velocity of 
blood flow in one or more vessels, the maximum velocity of blood flow in one or more vessels, the flow 
volume in one or more vessels, the area of one or more vessels, velocity distribution in a vessel, and 
cumulative velocity distribution in a vessel.  
Select View > Graph, press F7, or click . 
This displays the results of your analysis in the Mean Velocity diagram, which looks similar to the 
following. Click the button of the contour number or numbers that you want to view in the diagram.
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Chapter 9. Data Management 
 
9.1. CRISP II Study Forms 
 

Forms development and updating will be done during the initial phase of the CRISP II study. The 
Forms Committee closely supervises this process, using email and other electronic communications 
tools, and indicates final approval of all forms. The Steering Committee met in January of 2007 to review 
the CRISP I forms for CRISP II modification and to discuss potential new forms.  Between January and 
July of 2007 several iterations of forms were developed.  A freeze on form changes has been 
implemented in August 2007 so that the web data entry and tracking systems can be finalized.  The 
DCIAC will store information on required form changes and implement them in batch every 6 months or 
so.  

All forms are available on the web site in a generic and unlabeled manner (pdf documents), and 
can be examined by CRISP personnel at any time.  
 

9.2. CRISP II Paper Data Entry System 
- accessing the website 
- reviewing the forms 
- printing forms for a participant 
- accessing the study calendar 
- Special Instructions: How to get an accession number 
- Special Instructions: the Family History Form 
 

9.2.1. Accessing the Website  
The website is https://www.crisp2.pitt.edu. Your logins were sent to you via email. If you cannot find 
the information, you may click on the lost password link on the login screen. Once signed in you can 
change your password by clicking on the password link in the top menu. 
Once you are logged in you will see this screen: 

https://www.crisp2.pitt.edu
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Figure 9.1. Screenshot − Welcome Screen 

 

9.2.2. Reviewing the Forms  
If you just want to review the paper forms, you can open them separately from generating forms for a 
specific visit. Here are the steps: 
 

1. From the left-hand menu, locate “Documentation.” 
2. Click on “Forms,” which is the first link under “Documentation.” 
3. You will see this screen. 

 
Figure 9.2. Screenshot −Forms for Reviewing 
 

4. Click on “Current Data Entry Forms.” You will see this screen: 
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Figure 9.3. Screenshot −Current Data Entry Forms 
 

All of the forms are listed in order of form ID, clinical forms first, then administrative. You can open 
or download any form from this screen. Please note that they are in PDF format, and you will need a 
PDF viewer such as Acrobat Reader to open them. 
 
5. IMPORTANT: Remember that these are NOT the forms to be used for a participant visit. 

However if you just need to look up a form for reference, or just want a copy of the latest form, 
this is where you should go. Then you don’t have to worry about printing copies with participant 
IDS that you don’t need. 

 

9.1.3. Printing Forms for a Participant  
Please follow these steps to prepare forms for a study visit. 
 

1. From the left-hand menu, click on “Paper Data Entry System.” 
2. You will see this screen: 

 
Figure 9.4. Screenshot − Generating Forms for Participants 
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3. Select the Participant ID from the first drop down box. 
4. Select the visit number from the second drop down box. 
5. Once you have done this, all of the appropriate forms for that visit will be displayed, and they 

will already be selected for you. You may uncheck any forms you may not need, or uncheck 
them all with the “Uncheck All” button on the bottom left. If the visit includes an MR scan, you 
are asked whether it is a repeat scan or not. You will not be able to proceed until this is 
answered. 

 
Figure 9.5. Screenshot − List of Forms for Printing 
 

6. Click on the “Generate Form” button on the bottom right. You will then be prompted to open or 
save the file. Save the file, so you can print or re-print it as needed. The file will be named with 
the participant ID and the current date, for easy reference. If you forget, and select open, you 
may save it to your computer at that point. 
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Figure 9.6. Screenshot − Save or Open the file window 
 

7. NOTE: Under the Visit Number drop down box, there is an “As Needed” option. This is for you to 
access forms to be filled out as needed under a special circumstance. For instance, the Missed 
Visit form, Data Change form, Study Withdrawal Form, and even the Follow-Up Study and 
Events (if being used for an event outside of the “Initial Visit + 6 months” visit) are all forms that 
might be printed out as needed, and not for a specific study visit. 

 
You may consult the Study Calendar to refresh your memory about which forms are needed at 
which visit. 
 

9.2.4. Accessing the Study Calendar 
Follow these steps to access the Study Calendar: 

1. From the left-hand menu, under “Documentation,” select Forms. 
2. Next, click on Other Forms, seen below: 
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Figure 9.7. Screenshot – Steps to Access the Study Calendar 
 

3. Click on the “Study Calendar” link, to view the calendar. You can also save it to your machine. 
 

9.2.5. Special Procedure: How to Get an Accession Number 
1. Accession numbers are generated when the relevant form is selected for printing through the 

Paper Data Entry System. Recall that the Paper Data Entry System menu looks like the following: 

 
Figure 9.8. Screenshot – Paper Data Entry System Menu 

 

2. Once you select the visit, the appropriate forms will be listed and pre-selected for you. 

 
Figure 9.9. Screenshot – List of Pre-selected forms  
 

3. If you are printing out a form that requires an accession number (form 7) then a unique 
accession number will be automatically generated by the website and printed onto the form for 
you. Therefore PLEASE MAKE SURE to only print form 7 once. It is goof practice to save the pdf 
to your computer, in case you need to re-print it later. 
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4. A new unique number is generated every time you print a form that needs it, so again PLEASE 
MAKE SURE to print the form once! 

 

9.2.6. Special Procedure: the Family History Form 
Please keep the following in mind for the Family History Form: 
 
1. When this form is generated for a patient visit, the participant ID, site, and visit number are 

preprinted onto the form for you, BUT the family member ID field will be left blank. 

 
Figure 9.10. Family History Form  
 

2. Please make 15 copies of this form for the patient to fill out. If they need more, you can 
generate another copy of the form by returning to the Paper Data Entry System menu. DO NOT 
give a patient a copy of the Family History form without the preprinted information on the 
header (participant ID, site, and visit number) 

3. The Family Member ID will be generated by the system upon data entry.  
4. Once the form is data entered and the family member ID is generated, you are to hand write it 

onto your paper form before submitting the form to the DCIAC: 
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Figure 9.11. The Family Member ID number needs to be hand written in the Family History Form 

 
 
9.3. CRISP II Web Data Entry System 
 
-accessing the website 
-entering the forms 
-filing a missing data report 
-filing a data change request 
-reviewing forms (Site Coordinators only) 
-SPECIAL INSTRUCTIONS: the Family History Form/generating a family member ID 
  

9.3.1. Accessing the Website  
The website is https://www.crisp2.pitt.edu. Your logins were sent to you via email. If you cannot find 
the information, you may click on the lost password link on the login screen. Once signed in you can 
change your password by clicking on the password link in the top menu. 
 
Once you are logged in you will see this screen: 

https://www.crisp2.pitt.edu
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Figure 9.12. Screenshot − Welcome Screen 
 

 

9.3.2. Entering the Forms 
To data enter already completed paper forms, please follow these steps: 
 (NOTE: Please check over the paper form carefully before you begin data entry. It is much better for 
you if you find the missing data problem, and file this missing data report BEFORE you try to fill out 
your CRISP II form online, and find that you cannot complete it.) 
 

6. From the left-hand menu, locate and click “Web Data Entry System.” 
7. You will see this screen. 

 
Figure 9.13. Screenshot −Current WDES Entry Forms 
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8. Click on “Enter New Form” and it will scroll you down to the list of forms. You can also just scroll 
down to click on a form for data entry. For an example, I will click on the first one, Form 2: 
Registration. NOTE: after you select the participant and visit number (in most cases – but for 
certain forms, different fields may determine a unique record), the system checks to make sure 
that the form has not already been data entered. If it finds a matching form you will be alerted: 

 

 
Figure 9.14. Screenshot − Enter New Form: Alert Message 

 

 

Of course, in most cases you will not see this message. Continue filling out the form. At the bottom 
of every form you will end by filling in the name of the CRISP staff member who completed the 
paper form, and the date that they did so. There is no need to fill in your (data entry/primary) name 
or date you are data entering, as the system knows this information and automatically stores it for 
you. 
 

 
Figure 9.15. Screenshot − New Form: CRISP staff member completing the paper form 
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9. Once you have double-checked your work and completed the form, click the SUBMIT button at 
the bottom of the web form. You will now see a success message: 

 

 
Figure 9.16. Screenshot − Complete Entry Form Message 

 

You may now click on “Return to data entry menu” to enter another form, or click the LOGOUT tab at 
the top right to sign out of the site. 
 

9.3.3. Filing a Missing Data Report  
(NOTE: Please check over the paper form carefully before you begin data entry. It is much better for you if you 
find the missing data problem, and file this missing data report BEFORE you try to fill out your CRISP II form 
online, and find that you cannot complete it.) 

 
You will need to file this report in the event that you are unable to submit a form on the website due to 
missing data for a required field. Hopefully this will happen rarely, if ever, but sometimes there may be a 
reason that the paper form is blank where data is expected, and you are unable to obtain the required 
information. In this case you need to fill out the missing data form on our website, and we will respond 
by giving you a “fake” value to enter in place of the missing data. 
Please follow these steps to file a missing data report: 
 

1. Once logged in to the website, click on “Web Data Entry System.” 
2. The missing data form is form 54. 
3. Fill out all of the fields and hit submit. One of the fields we ask for is something we call variable. 

We assign something we call a variable to every distinct piece of data to be entered. PLEASE 
NOTE: On the paper forms, by every piece of data to be entered is a variable name in italics. 
Let’s take form 7 for example. Looking at question 6 we see that the variable name for series # 1 
is sid1, and the variable name for series # 1 sequence is descr1. It is very important that 
variables be reported this way, to have complete clarity about what you are reporting as 
missing. 

4. Upon successful submission of this form, the Pittsburgh DCIAC and you will receive an email 
confirming the details of the entered form. 

5. The Pittsburgh DCIAC will then respond by email to give you a missing data value to be entered 
for the required field in question. 
 

9.3.4. Filing a Data Change Report 
You will need to file a data change form when you find an incorrect value has been data entered for a 
form. Follow these steps to file a data change report: 
 

1. Once logged in to the website, click on “Web Data Entry System.” 
2. The Data Change form is form 52. 
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3. A form should be submitted PER PARTICIPANT. You are able to request changes to multiple 
forms per participant in this data change report. Fill out all of the fields and hit submit. Please 
remember to select AS NEEDED for the visit if it was not at a scheduled visit. 

4. Upon successful submission of this form, the Pittsburgh DCIAC and you will receive an email 
confirming the details of the entered form. 

5. The Pittsburgh DCIAC will then respond by email to confirm that the data has been updated in 
the system. 

 

9.3.5. Reviewing Entered Forms (Site Coordinators only) 
Please follow these steps to review already data entered forms: 
 

1. Once you are logged in, click on “Web Data Entry System” on the left-hand menu. You will then 
see these options: 

 
Figure 9.17. Screenshot − Reviewing Entered Forms 

 
2. Click on Review Entered Forms and you will be sent to this page: 
 

 
Figure 9.18. Screenshot − Review a Form 
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3. If NO match is found you will see an error message. If a match is found you will be taken to the 
form, already filled out with the recorded values. You can view the page, but there are no 
buttons to submit the form; you are not to use this screen to make changes, but instead to 
confirm entered data, should you choose to, or also to see if a form has been entered into the 
system. To leave the screen, click on the  “Return To Web Data Entry System Menu” link at the 
top of the screen: 

 

 
Figure 9.19. Screenshot − Return to the WDESM link  
 

9.3.6. Special Instructions for the Family History Form (#44) 
Please follow these steps carefully to make sure individual family member IDs are properly recorded: 
 

1. The paper form generated by our Paper Data Entry System will have the participant ID, site and 
visit number preprinted on them. The space for Family Member ID will be left blank. 

2. At the bottom of the form the submit button reads “Submit and Generate Unique ID”: 
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Figure 9.20. Screenshot −Family History Form (#44) 
 

3. On the following screen you will see the usual success message indicating the form has been 
saved to the database message. In large red letters you will also find the unique ID created for 
that family member.  

 

 
Figure 9.21. Screenshot − Family History Form completion message 
 

4. Copy this number into the blank Family Member ID field on the top of the paper form. This must 
be done before the form is then submitted to the DCIAC. 
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Figure 9.22. Screenshot − Family Member ID field  
 

5. Please make sure the paper form has the Family Member ID written in before sending the forms 
to the DCIAC. 

 
9.4. Data Entry/Verification 
 

CRISP II employs a double data entry system whereby each data form is entered twice, each 
time by different individuals.  The initial data entry is done by the nurse interviewers after they have 
completed data collection on paper forms.  Once the initial data entry is done, copies of the paper forms 
will be sent to the DCIAC, where the secondary entry will be performed.  

 
Paper Form Shipping Policy  
Once data collection forms have been entered into the Web Data Entry System (WDES) and signed off, 
readable copies (no originals) of the forms should be sent via Federal Express to the DCIAC  every 2 
weeks. 
If possible,  copies of all data collection forms required for a patient visit should be sent in one packet, 
with the exception of those shipping manifests which are completed quarterly (Form #49: Shipping 
Manifest - Urine,  and Form #50: Shipping Manifest - Cleveland Clinic). Copies of forms 49 and 50 may be 
sent later once they are completed.  If not possible to complete all forms for the entire visit before the 2 
week time period has expired, it is permissible to send copies of forms completed to date.  Please send 
copies to: 

 

University of Pittsburgh 
Center for Research on Health Care Data Center 
200 Meyran Ave. 
Suite 200 Room 206 
Pittsburgh, PA 15213 
Attention Del Gannon 
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Data will be verified at regular intervals using software which compares matching records and 
generates a report which details discrepancies between the two entries.  These discrepancies are 
reviewed by the DCIAC data manager, and resolved either by reviewing the original paper form or 
following up with the nurse interviewer to determine the correct value.  Once all discrepancies have 
been resolved, the records are flagged as verified, and do not need to be compared again.  This is an 
ongoing process, and provides a means of verifying data as it is being collected.  This method provides 
continuous feedback to site coordinators regarding common errors and misinterpretations that may be 
occurring, and enables these problems to be corrected as they happen. 

 

9.5. Form Storage and Processing 
 
9.5.1. Latest CRISP II Forms          
 There are two sets of data entry forms maintained by the CRISP II Study.  The first is a set of 
documents created with the word processing software Microsoft Word (MS Word).  These are 
considered the standard forms. When modifications need to be made to any standard form, the MS 
Word form is modified by the DCIAC staff and then sent to the CRISP II steering committee for approval.  
Once approved, the form is converted to a PDF form for use in the CRISP II web data entry system.  Both 
the word forms and the web PDFs and are stored on a shared, secure access DCIAC research server, and 
are backed up on a regular basis (see Data Archiving section). 
 

9.5.2. CRISP II Forms for Data Entry 
The copied forms sent to the DCIAC from the sites for double data entry will also be securely 

stored at the DCIAC for the duration of the study. 
 

9.5.3. CRISP II Additional Data 
The CRISP II study will include the acquisition, storage and analysis of data from a variety of 

different sources. First, the PCC's will enter a variety of types of data directly into the Web Data Entry 
System. Next, the DCIAC will double data enter all forms and correct inconsistencies working with the 
PCCs.  Second, the image data will be transmitted to the imaging section at the DCIAC. After data 
preparation is done by the imaging group, the relevant data will be transferred to the data management 
system. Third, a variety of data will be analyzed by either the central laboratory at Mayo Clinic, or by 
each of the PCC's.  These data will also be entered into the WDES. 
  

9.5.4. Data Archiving and Quality Control 
The database will include routine data edit checks for consistency both within and between forms.  

Once edited, temporary files will be merged to generate files for data analysis.  All files will be backed-up 
daily and archived weekly.  Database development and maintenance will occur with SQL Server and .Net 
programming available through the CRHC network.  Analysis will be performed using SAS, SPSS, or Stata. 

All study subjects will be assigned unique study identifiers that will appear on all data collection 
instruments, tapes, documents, and files used in the statistical analysis and manuscript preparation.  In 
order to be HIPAA compliant, no personal information concerning study participants will retained in the 
database.   

Several steps will be taken to ensure data quality and data integrity: 1) use of standard methods of 
data collection and recording specified in a manual of operations, 2) a formal staff workshop on research 
integrity at the beginning of the study and when new personnel are hired, and 3) data accuracy through 
the programming of the data management system.  Other data quality assurance measures will include 
detailed documentation of computer operations and data editing procedures and regular meetings with 
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project staff to review any changes in procedure.  The DCIAC also has specific data quality measures that 
will be implemented.  These include verifying the data, out of range data checks, and repeated 
evaluation of the data process. 
 

9.5.5. Image Registration, Editing and Transmission Preparation 
Once the patient has been registered in the DCIAC database, a unique patient identifier is 

assigned. An image study identifier (accession number) is made available for the current imaging study). 
These identifiers are printed on the patient forms at the local PCC site. The PCC workstation provides 
software which allows the operator to remove the patient confidential information from the image 
headers and inserts the DCIAC assigned patient study identifier and accession numbers.  
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9.6. CRISP II STUDY Visit Tracking System 
 
 The CRISP II tracking system enables the research team to monitor the progress and completion 
of various aspects of a research study.  By providing a variety of reports, reminders, and other feedback, 
the tracking system assists the study group in determining if the study is fulfilling its intended goals and 
reaching expected milestones.  It ensures that subjects are being contacted at the appropriate times for 
follow up, and provides a means of gathering summary data for statistical analysis and the generation of 
regular reports relating to screening, enrollment and demographics. 
 
Follow Up Tracking Report.  The CRISP II follow up tracking report can be run on an as needed basis by 
any authorized user. Once the user enters the date range of interest (Figure 9.23.), a screen listing all 
participants who have a visit due within the specified date range will be displayed (Figure 9.24.).The due 
date for the next expected visit or phone call will also be displayed for each participant.  A participant 
and any relevant due date(s) will continue to be displayed on the report until the visit or call has been 
completed, or until the interview has been flagged as unable to complete (Figure 9.25.). 
 

 

 
Figure 9.23. Screenshot − CRISP II Tracking Report 
 

 

 
Figure 9.24. Screenshot − CRISP II Tracking Report List of Participants 
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Figure 9.25. Screenshot − Follow up Tracking Report 
 
The only identifier listed for each participant is the CRISP II ID.  The user can look up the contact 
information stored in the participant chart and take appropriate action.  This may include checking to 
see if the participant is scheduled for a visit on an appropriate date, calling the participant for a follow 
up phone call, or calling the participant to schedule a visit.   
 
 The follow up tracking report should be run on a regular basis; at least once a week is suggested.  
The start date of the date range requested should always be the start date of the study, and the end 
date should be a date that ends the period of desired follow up, usually one week from the current date, 
so that all participants due since the beginning of the study are included.      
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9.7. CRISP II Study Tracking System Instructions 
 
To enter the tracking system, you must first be logged in as a site coordinator (1). 
 

 
Figure 9.26. Screenshot − Tracking Reports Link 
 

Then click the tracking reports link at the bottom left of the main menu (2).  You will then be 
taken to the CRISP II tracking system’s main page, where you can select a range of dates to view 
participants (3). 
 

 
Figure 9.27. Screenshot − Tracking System Main Page 
 

Once you select the date range, click the “Update Due” button (4) and a list of participants that 
have visits due within the selected date range will appear in a list.  This list shows each Participant ID, 
the date that they registered, and the visit that is due within the given date range.  By clicking on a 
specific participant ID (5), you will be able to view the specific forms that the selected participant still 
needs to complete to finish the visit.   
The ‘Status Page’ shows what forms still need to be completed to finish the visit in the upper left hand 
corner of the screen (6).  If visits are complete, the check boxes are checked, if they are not complete, 
they are not checked (7).  

 1. 

 
2. 

 3. 
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In the event that a participant cannot complete the visit in (6), just click the checkbox in the 
upper right hand corner (8) that says “This participant will not be completing this time point”.  Next, 
select a reason from the drop down box.  If the reason is not there, just select “other” from the drop 
down box and specify the reason in the box below.  When this is complete, click “Excuse Participant” 

and the Participant as well as the visit that they were excused from will be removed from the list on the 
main page of the tracking system. 
 

 
Figure 9.28. Screenshot − Tracking System Status Page  
 

7.

6.

8.

7.

6.

8.

 
Figure 9.29. Screenshot − Tracking System 

 
5. 

 
4. 
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CRISP II Data Collection Forms  
 

Table 4. List of CRISP II Data Collection Forms 
 

Form ID Data Collection Forms 

2 Registration Clinical Form 

7 MR Session/Renal Blood Flow Clinical Form 

9 GFR Collection Clinical Form 

10 GFR Reporting Clinical Form 

11 Physical Findings Clinical Form 

12 Symptoms Clinical Form 

13 Follow Up Study and Events Clinical Form  

27 Biannual Clinic Visit Labs Clinical Form 

28  Biannual Clinic Visit - Meds & Events Clinical Form 

33  Lab Visits Year 7 & 9 Clinical Form 

34  Scan Evaluation Clinical Form  

40  Women's Ob-Gyn History Clinical Forms 

41  Quality of Life Questionnaire Clinical Forms 

42  Pain Questionnaire Clinical Form 

 Family Instructions 

44  Family History Clinical Form 

46  Visit Checklist Clinical Form 

47  Archived Urine Sample Clinical Form 

48  Repository - Serum/Plasma Samples Clinical Form 

49  Repository - Urine Samples Clinical Form  

50  Shipping Manifest: Cleveland Clinic Clinical Form  

53  Archived Blood Sample Clinical Form  

55  MRI Status Verification Clinical Form  

56  Genetics Phlebotomy Form (Shipping Manifest - Rutgers) Clinical Form  

15  Death Notification Administrative Form  

18  Transfer Form Administrative Form  

19  Study Withdrawal Administrative Form  

24  Missed Visit Administrative Form  

51  Identification Form Administrative Form  

52  Data Change Administrative Form 

 Web Access Administrative Form 

54  Missing Data Administrative Form 

56 HALT ID Form 

58 Lifestyle Form Family Member 
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MR Session/Renal Blood Flow, Form #7 
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MR Session/Renal Blood Flow, Form #7 
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MR Session/Renal Blood Flow, Form #7 
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GFR Collection, Form 9 
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GFR Reporting, Form 10 
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Current Physical Findings, Form 11 
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Symptoms, Form 12 

 127 



Symptoms, Form 12 
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Follow-Up Study and Events, Form 13 

 135 



Follow-Up Study and Events, Form 13 
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Follow-Up Study and Events, Form 13 
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Follow-Up Study and Events, Form 13 
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Follow-Up Study and Events, Form 13 
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Biannual Clinic Visit- Labs, Form 27  
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Biannual Clinic Visit/Meds and Events, Form 28 
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Biannual Clinic Visit/Meds and Events, Form 28 
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Biannual Clinic Visit/Meds and Events, Form 28 
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Biannual Clinic Visit/Meds and Events, Form 28 
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Biannual Clinic Visit/Meds and Events, Form 28 
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Biannual Clinic Visit/Meds and Events, Form 28 
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Biannual Clinic Visit/Meds and Events, Form 28 

 153 

 



Biannual Clinic Visit/Meds and Events, Form 28 
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Biannual Clinic Visit/Meds and Events, Form 28 
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Biannual Clinic Visit/Meds and Events, Form 28 
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Lab Visit –Years 7 and 9, Form 33 
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Scan Evaluation, Form 34 
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Scan Evaluation, Form 34 
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Scan Evaluation, Form 34 
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Women OB-GYN History, Form 40  
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Women OB-GYN History, Form 40  
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Women OB-GYN History, Form 40  
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Quality of Life Questionnaire (SF-36v2 Health Survey), Form 41 
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Quality of Life Questionnaire (SF-36v2 Health Survey), Form 41 
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Quality of Life Questionnaire (SF-36v2 Health Survey), Form 41 
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Quality of Life Questionnaire (SF-36v2 Health Survey), Form 41 
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           Pain Questionnaire, Form 42 
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           Pain Questionnaire, Form 42 
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   Family Instructions 
 
 
Included in this packet are 15 copies of the „Family History – Individual 
Family Member Questionnaire’. This form is needed to collect information on 
your family history as it relates to kidney and liver disease.  Please complete 
one sheet for each biological relative you have (biological relative: relative not 
adopted and not related by marriage).  The names and contact information of 
your family members is requested but we will not contact your relative without 
permission from you to approach them.  If you have more than 15 biological 
relatives for whom you would like to provide information, this process can be 
completed in the clinic when you come in for your (CRISP II) initial visit.  Thank 
you for your cooperation. 

                                         

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
CRISP II, Family Instructions,  
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Visit Checklist, Form 46 
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Archived Urine Sample Collection, Form 47 
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Shipping Manifest: Serum/Plasma Samples, Form 48 
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Shipping Manifest: Repository – Urine Samples, Form 47 
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Shipping Manifest: Cleveland Clinic, Form 50 
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Archived Blood Sample Collection Form 53 
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MRI Status Verification, Form 55 
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MRI Status Verification, Form 55 
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MRI Status Verification, Form 55 
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NIDDK – CRISP Genetics Initiative Phlebotomy, Form 56 

 188 

 



Death Notification, Form 

 189 

 



Transfer, Form 18 

 190 

 

 



Study Withdrawal/Lost to Follow-up, Form 19 

 191 

 

                                        

 



Study Withdrawal/Lost to Follow-up, Form 19 

 192 

 

 
 
 
 



Missed Visit, Form 24 

 193 

 
 



Identification, Form 51 

 194 

 



Identification, Form 51 

 195 

 



CRISP II Data Change, Form 52 

 196 

 



Web Access Form 

 197 



Missing Data Report, Form 54 

 198 



Lifestyle Form-Family Member, Form 58 
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LIST OF MEDICATIONS THAT SHOULD BE AVOIDED 
BY CRISP PKD STUDY PARTICIPANTS  

 

PLEASE NOTE: These medicines should not be taken for at least ONE week prior to Enrollment and each 
subsequent Visit in the CRISP Study.  

**Extra-Strength Tylenol® is acceptable for pain or discomfort. 
 

Names of some of the more-common Non-Steroidals (NSAIDS) 
1.  Salicylates (Aspirin, Empirin, Midol) 
2.  Fioricet  
3.  FiorinaL 
4.  Phrenilin Forte 
5.  Ibuprofen/Excedrin/Advil 
6.  Motrin 
7.  Nuprin 
8.  Naproxen Sodium/Naprosyn/Anaprox/Aleve 
9.  Diclofenac 
10.  Indomethacin 
11.  Sulindac 
12.  Tolmetin 
13.  Celecoxib 
14.  Rofecoxib 
15.  Meclofenamate 
16.  Mefanamic Acid 
17.  Nambumetone 
18.  Piroxicam 
19.  Fenoprofen 
20.  Ketaprofen (Extended Release) 
21.  Oxaprozin 
22.  Etodolac 
23.  Ketorolac 
24.  Toradol 
25.  Celebrex 
26.  Viox 
27.  C0X

2 
 Inhibitors 

28.  *NOTE:  Hydrochlorthiazide (any Diuretics) should not be started as a NEW       antihypertensive treatment 
< 2 wks prior to Enrollment Visit.  (If it is necessary for you to start this medication, Enrollment should be 
delayed for 2 weeks). 

29. The following medications also interfere with Creatinine excretion and should not be used for 4 days prior 
to each Visit:   

 Trimethoprim (Bactrim/Septra) 

 Cimetidine/Tagamet. 
 
PLEASE REVIEW THIS LIST.  If you have any questions or are taking any of these medicines, PLEASE CALL your 
Physician or your Nurse Study Coordinator. 

Thanks.  
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APPLICATION FOR A CRISP ANCILLARY STUDY 
 
 Background 

 The Consortium of Radiologic Imaging Studies of PKD (CRISP) is conducting a multicenter 
descriptive study of non-azotemic adult subjects over an 8 year time frame.  Initial published studies 
based on the first four years (Kidney Int. 64:1035-45, 2003; N Engl J Med. 354:2122-30, 2006; J Am Soc 
Nephrol. 2006;17:3013-9) were drawn from history and physical examinations of 241 subjects and 
recorded annual conventional laboratory data together with measurements of iothalamate clearance, 
total kidney volume, total cyst volume, cyst number (left kidney mid-slice, one time only), PKD genotype 
and specific mutations and the rate of change in TKV and TCV over a three year interval.   

 CRISPII is underway and will extend CRISP another 4 years allowing additional conventional and 
new clinical and laboratory determinations to be made.  In addition, serum, plasma, urine and DNA 
samples will continue to be placed in an NIH Repository to be used by CRISP investigators as well as 
those non-CRISP investigators who make application for an Ancillary Study. 

 The Specific Aims for CRISPII investigators are: 
Aim 1: Extend the preliminary observations of CRISPI to ascertain the extent to which quantitative 
(kidney volume and hepatic and kidney cyst volume) or qualitative (cyst distribution and character) 
structural parameters predict renal insufficiency. 
 
Aim 2: Extend the preliminary observations of CRISPI to ascertain the extent to which age and sex-
adjusted measurements of renal blood flow by MR technology predict the rate of renal growth; and, 
renal blood flow and kidney volume predict the rate of renal function decline in ADPKD.  
 
Aim 3: Exhaustively analyze the living database and stored biologic samples derived from CRISPI and the 
CRISPII extension to develop and test new metrics to quantify and monitor disease progression. 

 CRISPII site specific aims include: 
Mayo/UAB: Collect DNA samples and clinical information from CRISP family members known to have 
ADPKD for use in future studies to examine genotype-phenotype correlations and to identify genetic 
modifiers 
 
Emory: To determine the contribution of  blood pressure phenotype (24 hour ambulatory blood 
pressure levels)  and circulatory measures of the renin-angiotensin-aldosterone system to the prediction 
of disease severity defined as renal and cyst volume and change in renal and cyst volume over time in 
CRISPII participants. 
 
University of Pittsburgh:  Determine the growth of individual renal cysts from serial MR images and 
compare it with models of cyst growth and changes in the total kidney and renal cyst volumes. 
 
Kansas University:  Extend the analysis of monocyte chemotactic protein-1 (MCP-1) excretion to 
determine if absolute levels of urinary MCP-1 excretion and changes in the rates of excretion bear 
relation to specific morbid events (e.g. gross hematuria, new onset hypertension urinary tract infection, 
renal stone, nonspecific renal pain, and worsening renal function (declining GFR or increased 
albuminuria).  
 
 Members of the CRISP Steering Committee include (Patient Care Site PIs noted in bold):  W. M. 
Bennett (chair), A..B.Chapman, J.E. Bost, J.J.Grantham, L.M. Guay-Woodford, C.M. Meyers, V.E. Torres.  
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 Investigators with an interest and expertise in PKD may submit preliminary proposals to 
utilize this unique and precious database and repository of biologic samples provided they do not 
conflict with existing aims of CRISP investigators. In addition, new investigators may propose 
additional clinical data gathering in support of new hypotheses addressed to the clinical diagnosis, 
clinical manifestations of ADPKD or clinical progression of ADPKD.  Successful applicants will be 
expected to work in collaboration with one or more CRISPII patient care site investigators. 
 

 
OVERVIEW 
Participation in, and approval of an ancillary study is subject to review by the CRISP Ancillary 

Studies chair, and formal approval by the CRISP Steering Committee.  
To facilitate application the investigator should send a preliminary draft of the proposal to the 

chair of the Ancillary Studies Committee, Jared J. Grantham M.D., jgrantha@kumc.edu.  Proposals 
should be submitted electronically in MS Word format/Arial font 12.  Limit to 5 single spaced pages.  
Preliminary data validating new biomarker assays (plasma or urine) in PKD subjects versus controls is 
essential.   

The chair will consult other members of the CRISP Steering Committee to determine if the 

proposal fits within the guidelines and capabilities of the CRISP protocol.   
Format outline 
1. Title of study 
2. Principal Investigator and co-investigators 
3. Institution, department, telephone, fax, email 
4. Suggested CRISPII primary care site collaborator (excludes chair) 
5. Planned start date (Note: Preliminary application must be made at least two months 

before any grant submission deadline.) 
6. Brief background (with references), rationale and importance. 
7. Hypothesis and Specific aims 
8.    Specific analytical methods used to analyze repository samples, if assay new to CRISP, 

and clinical data collection methodology, including questionnaires in an appendix, if 
applicable. 

9. Funding plans and estimated costs.  (Note: No funds are provided by CRISPII; moreover, 
if the collection of unusual samples or patient-specific information is planned, then PCC 
sites must be reimbursed for coordinator costs and supplies). 

10. Are there any potential burdens to participants? 
11. How many participants are required?  Has a power analysis been done? 
12. How will subject confidentiality be assured? 
13. What CRISP core data and/or analysis are needed? Repository plasma, serum, DNA, or 

urine only? Will you need fresh blood or urine samples collected in the PCC? 
14. What quantities of specimens will be needed? Repository plasma, serum, DNA, or urine 

only? Will you need fresh blood or urine samples collected in the PCC? 
15. Sources of funding 
 

 After preliminary review and provisional acceptance, more detailed information may be 
requested before final approval. 

 
 
SOME THINGS TO CONSIDER 
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 An ancillary study is one based on information from the CRISP study participants or 
study data in an investigation or analysis that is relevant to, yet not described in the 
Study protocol, and derives support from non-CRISP funds.   

 Screening studies, i.e. to survey a microarray or proteomics database, will not be 
eligible.  Rather, steering committee support of CRISP ancillary studies will require well-
developed analytic tools based on preliminary studies. 

 Proposals requesting only access to de-identified stored urine and plasma/serum 
samples and derived data e.g. DNA, GFR measurements, total kidney volume and kidney 
growth rate may not require local IRB approval, but investigators are encouraged to 
check with their local IRB. 

 Once the proposal passes CRISP review you will be able to contact the Repository where 
samples from 2001-2005 are stored, and new samples will be added.   

 An ancillary study applicant may propose the collection of additional data not collected 
or analyzed as part of the routine CRISP study data set provided that the samples can be 
collected at a regularly scheduled visit and funds are available from the investigator to 
cover the costs.  

 All Ancillary Studies must include at least one Steering Committee member as a 
collaborating investigator who will not participate in the final merit review of the 
proposal. 

 The proposed study must meet the standard of highest scientific merit. 

 The proposed study must not interfere with the completion of the main objectives of 
the CRISP Study. 

 The proposed study must be acceptable to the research subjects (consideration of time, 
discomfort, privacy). 

 The proposed study must put minimal demand on scarce CRISP Study resources such as 
blood samples. 

 The proposed study must require the unique characteristics of the CRISP Study cohort to 
accomplish its goals. 

 The proposed study must not create a serious diversion of CRISP study resources 
(personnel, equipment or study samples) or investigator/staff time. 

 The investigator must abide by the rules and regulation for CRISP covered in the Manual 
of Procedures that will be provided to successful applicants. 
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Memorandum of Understanding 

CRISP & HALT-PKD Consortia 

December 2007 
 

This Memorandum of Understanding (MOU) is between the Consortium for Renal Imaging 

Studies of Polycystic Kidney Disease (CRISP) Steering Committee and the Halt Polycystic 

Kidney Disease (HALT-PKD) Steering Committee.  This MOU has been formally reviewed and 

approved by all voting members of both the HALT-PKD (-----) and the CRISP steering 

committees (13 December 2007). 

 

The CRISP is an NIDDK-funded prospective, longitudinal study to evaluate the accuracy and 

validity of magnetic resonance imaging to determine disease progression in autosomal dominant 

form of Polycystic Kidney Disease (ADPKD) that has now entered a second phase (CRISP II).  

The CRISP observational study does not exclude participants from enrolling in interventional 

studies such as HALT-PKD. 

 

The HALT-PKD is an NIDDK-funded two treatment trial of patients with PKD; Study A is for 

patients with early disease and Study B is for patients with more advanced disease.  

Subjects participating in both CRISP-II and HALT-PKD Study A or HALT-PKD Study B, will 

be asked to sign consent forms that permit sharing of their de-identified data between the 

investigators in both studies.  The data to be shared between CRISP-II and HALT-PKD 

investigators meet current definitions and criteria of “de-identified” with the exception of date of 

enrollment into either study. Only data on consenting subjects will be shared between the Parties.  

Participating sites with both CRISP and HALT-PKD patients will advise the Data Coordinating 

Centers of corresponding ID numbers for the two studies, and will provide the Data Coordinating 

Centers with verification that informed consent has been obtained for data sharing between the 

two study groups.  

 

This agreement outlines the understanding between the two steering committees regarding dual 

subject participant involvement, data sharing and use of data, confidentiality, publications and 

ancillary studies that utilize both CRISP and HALT-PKD subject data.  

 

The steering committees agree to the following:   

 The HALT-PKD Data Coordinating Center will provide the CRISP Data Coordinating 

Center with HALT-PKD Study A and Study B baseline visit data throughout the conduct 

of the HALT-PKD Study A and Study B, on a mutually agreed upon schedule.  The 

baseline visit data that will be provided will include:  imaging, biochemical, genetic and 

pertinent clinical data to be designated by the Steering Committee prior to transfer. 

 The CRISP Consortium will analyze the baseline visit data in accordance with the current 

CRISP protocol analytical plan and will not use the data for any other purpose.  The 

CRISP Data Coordinating Center will not provide the HALT-PKD patient data to any 

third parties for any purpose. 
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 Subsequent HALT-PKD Study A and Study B patient data will be provided by the 

HALT-PKD Data Coordinating Center to the CRISP Data Coordinating Center after 

submission of the initial publication on the primary end-points of HALT-PKD Study A 

and Study B, respectively.  The subsequent visit data that will be provided will include: 

all imaging, biochemical, genetic and pertinent clinical data to be designated by the 

Steering Committee prior to transfer. 

 The CRISP Data Coordinating Center will provide the HALT-PKD Data Coordinating 

Center with the CRISP-I and CRISP-II data for subjects who participate in HALT-PKD 

Study A and HALT-PKD Study B at the conclusion (within 90 days of last HALT-PKD 

patient visit) of the HALT-PKD Study A and HALT-PKD Study B, respectively. The 

CRISP I and CRISP II data that will be provided to HALT-PKD Study A and HALT-

PKD Study B will include: all imaging, biochemical, genetic and pertinent clinical data. 

 The HALT-PKD Data Coordinating Center will analyze the data in accordance with the 

current HALT-PKD protocol analytical plan and will not use the data for any other 

purpose.  The HALT-PKD Data Coordinating Center will not provide the CRISP study 

data to any third parties for any purpose 

 There is an existing CRISP/HALT-PKD Liaison Committee with the following 

representative members: CRISP Steering Committee Chairperson, HALT-PKD Steering 

Committee Chairperson, NIDDK CRISP and HALT-PKD Program Officials, the 

Principal Investigator from the CRISP Data Coordinating Center, the Principal 

Investigator from the HALT-PKD Data Coordinating Center, and two Principal 

Investigators involved in both the CRISP and HALT-PKD studies. 

 The CRISP/HALT-PKD Liaison Committee will review all ancillary study applications 

and manuscript/publications proposals that involve both CRISP and HALT-PKD subject 

data.  Review and approval by the CRISP/HALT-PKD Liaison Committee will be 

required prior to submission to the Ancillary/Publication subcommittees of CRISP and 

HALT-PKD.   

 All ancillary studies that utilize both CRISP and HALT-PKD subject data will be 

reviewed by both CRISP and HALT-PKD Ancillary Studies committees with 

clarification from the applicant that both data sets are being requested after approval by 

the CRISP/HALT-PKD Liaison Committee. 

 All manuscript/abstract/presentation proposals that utilize both CRISP and HALT-PKD 

subject data will be reviewed by both CRISP and HALT-PKD Publications committees 

after approval by the CRISP/HALT Liaison Committee. 

 The period of this MOU will be in effect for six (6) years from the above-listed date of 

this agreement. 
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  07 Mar 2007  

1. Insert the Vacutainers into the bubble wrap pouch.   
 

2. Roll up and place the bubble wrap pouch into the zip-lock biohazard 
bag with a white absorbent sheet. Squeeze the air out of the bag and 
seal it.  
 

3. Place a frozen gel pack in the bottom of the foam cooler.   
 

4. Place the zip-lock bag on top of the frozen gel pack. If necessary, 
add additional packing to prevent contents from shifting  
 

5. Put the lid on the foam cooler, and place a copy of the specimen 
shipment form on top of the cooler lid.  
 

6. Close and seal the outer box with packing tape.  
 

7. Affix the “UN 3373 Biological Substance Category B” label on the 
top of the box in the upper right corner.  
 

8. Affix the repository address label on the same side of the box in the 
upper left corner.  
 

9. Use the pre-printed Fed Ex air bill to ship specimens to the NIDDK 
Repository:  
 

a. Section 1, From: Fill in your name, return address, phone 
number and the date. Leave “Sender‟s FedEx Account Number” 
blank.  
 

b. Section 5, Packaging: Place a check mark in the “Other” box.  
 

c. Section 6, Special Handling: Place a check mark in the “No” 
box, indicating no dangerous goods are in the shipment.  
 

d. Section 7, Payment: Enter “1” under “Total Packages” and the 
total weight of the package.  
 

Follow the peel-and-stick instructions on the back of the air bill to affix 
it to the box as shown.  
 

10. Call Federal Express, 1-800-GO-FEDEX (1-800-463-3339). Give 
them the account number (in Section 7, Payment) on the preprinted 
FedEx air bill and your pickup address. FedEx will dispatch a courier 
to pick up the package. Please schedule shipments Monday through 
Thursday. Do not ship specimens on Fridays; the repository is 
closed on weekends.  
 

11. Send a shipment notification to the repository via email at BIO-
NIDDKRepository@thermofisher.com or fax (301-515-4049) on the 
day the package is picked up by FedEx. Include the 12-digit FedEx 
tracking number in the notification.  
 

12. Contact the NIDDK Repository via email or call Heather Higgins 
(240-793-0353) or Sandra Ke (240-686-4702) regarding questions 
about packaging and shipping.  

 

Assembling the Refrigerated Laboratory Shipper   
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Assembling the STP 320 Repository Shipper  

  

1. Upon receipt of the empty shipping kit from the repository, remove the “EMPTY 
PACKAGING” cover from the outer box. 
  
2. Place the specimen box and the absorbent strip inside the plastic bag. Seal the bag.  
 

3. Place the plastic bag inside the white Tyvek envelope. Seal the envelope.  
 

4. Place the Tyvek envelope in the cardboard inner box. If only one or two specimen 
boxes are being shipped, fill the rest of the space inside the cardboard inner box with 
packing material (e.g., bubble wrap) or an empty specimen box to prevent movement 
during shipment. Tape the box and place it in the middle of the cooler.  
 

5. Fill the remainder of the space between the inner cardboard box and the inner walls 
of the cooler with dry ice.   
 

6. Place the lid on the cooler. Place the “EMPTY PACKAGING” cover and shipping 
form on top of the cooler lid.  
 

7. Close and tape the outer cardboard box.   
 

8. Place a checkmark in the block on the outer cardboard box next to “BIOLOGICAL 
SUBSTANCE, CATEGORY B”. Do not cover this marking with labels. 
 

9.  Affix a label with your name and return address to the side of the box in the 
“Shipper:” block.  
 

10. Affix the repository address label to the side of the box in the “Consignee:” block.  
 

11. Affix the dry ice label below the repository address label. Enter the weight of dry ice 
on the label in kilograms.  
 

12. Affix the “UN3373 BIOLOGICAL SUBSTANCE, CATEGORY B” label to the right of 
the dry ice label.  
 

13. Use the pre-printed Fed Ex air bill to ship specimens to the NIDDK Repository:  
 

Section 1: Fill in your name, return address, phone number and the date. Leave 
“Sender‟s FedEx Account Number” blank.  
 

Section 6, Special Handling: Check “Yes, Shippers Declaration not required”. 
Check the “Dry Ice” block; enter “1” and the weight of dry ice in kg.   
 
Section 7: Enter “1” under “Total Packages” and the total weight of the package.  
 

Follow the peel-and-stick instructions on the back of the air bill. As shown, affix the 
air bill to a side of the box adjacent to the labeled side.  
 

14. Call Federal Express, 1-800-GO-FEDEX (1-800-463-3339). Give them the account 
number (in Section 7, Payment) on the preprinted FedEx air bill and your pickup 
address. FedEx will dispatch a courier to pick up the package. Please schedule 
shipments Monday through Wednesday to avoid weekend shipment delays. Do not 
ship frozen packages on Friday; the repository is closed on weekends.  
 

15. Send a shipment notification to the repository via email at BIO-
NIDDKRepository@thermofisher.com or fax (301-515-4049) on the day the package is 
picked up by FedEx. Include the 12-digit FedEx tracking number in the notification.  
 

16. Contact the NIDDK Repository via email or call Heather Higgins (240-793-0353) or 
Sandra Ke (240-686-4702) regarding questions about packaging and shipping.  
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CRISP II Study IRB Approval Letters 
 

 

 

 

 

 

 

 

 



CRISP II IRB Approval Letters 

 218 

Data Coordinating Center Image Analysis Center (University of Pittsburgh) IRB Approval Letter 
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Data Coordinating Center Image Analysis Center (Washington University) IRB Approval Letter  
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Emory University IRB Approval Letter 
 

 

 

 

FROM: Susan M. Ray, MD 
Vice Chair 
Emory University IRB 

    

TO: Arlene Chapman, MD  
Principal Investigator 

    

CC: Han Yoosun MedRenal 

Langley Sharon MedRenal 

Watkins Diane MedRenal 

Wilkening Beth MedRenal 

Martin Diego Radiology - Main 

Rahbari Oskoui Frederic MedRenal 
   

    

DATE: April 20, 2007 

    

RE: Notification of Full Board Approval  

  IRB00002998 

  
RENAL IMAGING TO ASSESS PROGRESSION IN AUTOSOMAL DOMINANT POLYCYSTIC 
KIDNEY DISEASE (ADPKD): EXTENSION (CRISP II)  

 

This is your notification that your above referenced study was reviewed and APPROVED under the Full Board 
review process by Committee IV, per pediatric category 45 CFR 46.404.  This approval is valid from  
3/28/2007 until 3/27/2008 .  Thereafter, continued approval is contingent upon the submission of a renewal 
form that must be reviewed and approved by the IRB prior to the expiration date of this study.   
Any reportable events (serious adverse events, breaches of confidentiality, protocol deviation or protocol 
violations) or issues resulting from this study should be reported immediately to the IRB and to the sponsoring 
agency (if any). Any amendments (changes to any portion of this research study including but not limited to 
protocol or informed consent changes) must have IRB approval before being implemented. 
All correspondence and inquiries concerning this research study must include the IRB ID, the name of the 
Principal Investigator and the Study Title. 
Sincerely, 
Susan M. Ray, MD 
Vice Chair 
Emory University Institutional Review Board 
This letter has been digitally signed 

 

 
Emory University 

1256 Briarcliff Road, NE Room 307N - Atlanta, Georgia 30306 

Tel: 404.712.0720 - Fax: 404.727.1358 - Email: irb@emory.edu - Web: http://www.emory.edu/irb 

An equal opportunity, affirmative action university 
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Mayo Clinic IRB Approval Letter 
 

From: IRBe [irbe@mayo.edu] 
Sent: Thursday, April 12, 2007 1:43 PM 
To: Spencer, Dorothy C. 
Subject: A Protocol has been Approved by IRB 
 

Principal Investigator Notification: 

From: IRB 

To: Vicente Torres  

CC: Study Team Members that are marked as wishing to receive correspondence regarding the protocol/grant 
application 

Re: Application # 06-009502 
Click the link below to access the protocol/grant application information in your IRBe workspace, as well 
as the approved consent document(s)/Rough Word consent 
document(s) that need to be used when submitting consent changes as part of a modificaiton request (if 
applicable) under the Documents tab: 

 06-009502  

 
Please note that all correspondence (modifications, progress reports, reportable events (SAEs/Deviations) related to this 
study/grant application must be submitted electronically in the IRBe system.  
The following is an excerpt from the minutes of the Full-Blue Thursday of the Mayo Clinic Institutional Review Boards 
meeting dated 4/12/2007: 
 
The Committee reviewed and (8-0) approved the protocol entitled "Renal Imaging To Assess Progression In Autosomal 
Dominant Polycystic Kidney Disease (Adpkd): Extension (Crisp II) " from Dr. Vicente Torres (Principal Investigator, PI) 
and colleagues. This approval is valid for exactly one year unless during the year the IRB determines that it is appropriate 
to halt or suspend the study earlier. A maximum of 358 adult participants (ages 18-75) with Polycystic Kidney Disease is 
approved for target accrual in this protocol at Mayo Clinic Rochester. The Committee noted justification for not having a 
DSMB was appropriate because this is not an interventional trial. The Committee noted Biospecimens Subcommittee 
approval dated March 8, 2007, and Nephrology Research Committee approval dated December 20, 2006. In accordance 
with 45 CFR 46.306, the Committee determined that prisoners are not appropriate for enrollment in this protocol as the 
study offers no benefit to participants. The questionnaires, patient contact letters, and telephone scripts were approved for 
use in the study, as written. The Committee noted $300 remuneration will be provided to participants who have 
successfully completed study interventions and determined this is acceptable. Funding for the study will be provided by 
the National Institute of Diabetes and Digestive and Kidney Diseases. Due to HIPAA regulations, if an investigator will 
obtain protected health information to recruit subjects into non-therapeutic studies on or after April 14, 2003, he or she 
must submit a “Review Preparatory to Research” form before obtaining such information.  
The form can be found on the IRB website at http://resis.mayo.edu/resis/myprojects/irb_preparatory.cfm. The Committee 
noted a request to waive HIPAA authorization in order to collect protected health information on deceased family 
members. The Committee noted verification from Dr. Torres that all criteria for waiver of HIPAA authorization are met for 
this protocol. The Committee therefore approves waiver of HIPAA authorization in accordance with applicable HIPAA 
regulations and waiver of informed consent in accordance with 45 CFR 46.116(d). The Committee approved the 
participant consent form with revisions, including updates to the current Mayo template. The IRB office will provide the 
final approved consent form on the IRBe workspace for this item. 06-009502. 
 
Rubin, Joseph M.D. , Chair 
Aimee Gabrielson , Specialist 
Mayo Clinic Institutional Review Boards 
Full-Blue Thursday 

http://wbrsql01.mayo.edu/IRBe/Personalization/MyProfile?Person=com.webridge.account.Person%5BOID%5B1AEBC1B7277BAA4AA6D5D6BC30F94F30%5D%5D
http://wbrsql01.mayo.edu/IRBe/Rooms/DisplayPages/LayoutInitial?Container=com.webridge.entity.Entity%5BOID%5B1FBE19A6DFD7DA4BBFE97F2288014C22%5D%5D
http://resis.mayo.edu/resis/myprojects/irb_preparatory.cfm
http://wbrsql01.mayo.edu/IRBe/Personalization/MyProfile?Person=com.webridge.account.Person%5BOID%5B03E87431A512C643BA3FCC2595113CD9%5D%5D
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University of Alabama-Birmingham IRB Approval Letter  
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University of Alabama-Birmingham IRB Approval Letter (continue) 
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University of Kansas IRB Approval Letter 
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Emory University Consent Form 
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Mayo Clinic Consent Form 
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University of Alabama-Birmingham Consent Form 
 

 

    CRISP II CONSENT 

 
 

 

Consent Form to Participate in Research at UAB 

 
TITLE OF RESEARCH:  "Renal Imaging to Mess Progression in Autosomal Dominant  

Polycystic Kidney Disease (ADPKP): Extension (CRISP II)" 

 

INVESTIGATORS:   Lisa M. Guay-Woodford, M.D. 

Mark Lockhart M.D. 

 

SPONSOR:    National Institutes of Health 

 

PURPOSE OF THE STIJDY 

 

You are being asked to take part in this research study because you have polycystic kidney disease (PKD), and you 

participated in the original Consortium for Radiologic Imaging Studies of Polycystic kidney disease (CRISP) study. The 

purpose of this study is to continue following you for another four years to determine if pictures of your kidneys using 

Magnetic Resonance Imaging (MRI) can detect change in kidney size over a short period of' time. Blood samples will be 

obtained during your visits to determine your serum chemistries and cholesterol profile, and other markers that may identify 

risk for renal failure in PKD. If you enroll, you will participate for 48 months (4 years). This study is funded by the 

National1nstitntes of Health. 

 

If you decide to volunteer and participate in this study, a number of tests will be done that are outlined below. Eligible 

subjects are being enrolled at other sites in the U.S., including the Mayo Foundation, University of Kansas Medical Center, 

and Emory University. The data coordinating and imaging analysis center (DCIAC) is located at the University of 

Pittsburgh. 

 

It is expected that most of the subjects who participated in original CRISP at UAB will be enrolled and at least 210 subjects 

will be enrolled altogether. At this site, all studies will be performed at the General Clinical Research Center (GCRC) 

inpatient unit at University of Alabama at Birmingham Hospital. 
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CRISP II CONSENT 
 

PAGE 2 OF 9 

EXPLANATION OF PROCEDURES 
 

1. ELIGIBILITY DETERMINATION 
 

You are eligible if you participated in the original CRISP study. We will mail you information about the study and a copy of 

the consent for you to review. 

Initially, a medical history and a complete physical exam will be done to determine your overall health. The physical exam 

will include height, weight, and blood pressure measurements. If you have serious heart, liver, lung or other medical 

conditions, you may not participate in this extended CRISP II study. Included in your medical history, a family tree 

(pedigree) will be done. We may request information about your family and ask for your help in getting this information. 

Once the needed pieces of information are obtained, and if you are eligible, you will be enrolled into the study and admitted 

to the General Clinical Research Center (OGRC) at University of Alabama at Birmingham Hospital for testing. 
 

2. WHAT WILL HAPPENTO YOU WBILE YOU ARE IN THIS RESEARCH STUDY? 
 

If you agree to participate in the study, you will be scheduled for two visits at baseline (Year 1) and Year 3. 

a. Baseline (Year 1) and Year 3 visits 

 

For these visits you will be admitted to the inpatient General Clinical Research Center (GCRC) at University of Alabama at 

Birmingham Hospital. You will spend as few as one and as many as two days in the GCRC.  
 

Prior to the visit to the GCRC, we will mail you a family history questionnaire. During the OCRC visit, the study 

coordinator will review the completed questionnaire and the: Information regarding your family history of ADPKD will be 

updated. The study coordinator will provide you with a letter to your family members with information about the study and 

contact information so that they may reach us. 
 

A medical history, medication history, and complete physical exam will be done to determine your overall health. The 

physical exam will include height, weight, and blood pressure measurements. 

 

You will have blood pressure measured at least three times in the same and that was used in CRISP I. 
 

If you are a woman with childbearing potential, a urine pregnancy test to determine if you are pregnant will be performed 

prior to under going any test. You will be told if you are pregnant. 
 

Blood samples will be obtained during your visit to determine your serum chemistries and cholesterol profile, and other 

markers that may identify risk for renal failure in PKD. About 50 mL or 4 tablespoons of blood will be taken for these tests. 

De-identified (identified by CRISP ID number only) blood and urine samples will be stored in a central repository (Fisher 

BioServices) and shared with other CRISP investigators. 
 

A specialized test of your kidney function with blood and urine collections will be performed at baseline (Year 1) and Year 

3. Your kidney function will be measured using a special test called. GFR Test (Glomerular Filtration Rate). This test 

measures the kidney's ability to filter and clean the blood. Before and during this test you will not be allowed to eat food. 

However, you will be asked to drink water several times because it is important for the accuracy of the test. A substance 

called Iotha1amate will be injected under  
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your skin in the upper arm. This substance is absorbed from the injection site into the blood and it is carried to the kidneys 

for filtration. You will be asked to void three times in the course of the test to collect urine, A small ultrasound machine, 

called Bladder Monitor, will be used to be sure that your bladder empties completely when you void. For this examination, 

jelly will be placed on the skill and a probe that measures bladder volume will be moved over the skin. Two small blood 

samples (l teaspoon [5mL] each) will be obtained by placing a needle in the vein in your arm. This test will take 

approximately two hours to complete. 

 

A Magnetic Resonance Imaging (MRI) study will be done to determine the size of your kidneys. An MRI involves lying 

still in a hollow tube or scanner for short periods of time. The total duration of the MRI will be approximately 30 minutes. 

You are moved slowly through the scanner while images of your kidneys are made by measuring the magnetic spin of the 

kidney. There is no radiation exposure associated with this procedure. The MRI will be done at baseline and Year 3 visits. 
 

At the baseline visit only, if you have not already done so, you will be asked to provide a blood sample for genetic testing. 

This testing requires obtaining approximately 2 tablespoons (30 mL) of blood from your arm. The doctors involved in this 

study will isolate genetic material (DNA) from the de-identified (identified by CRISP ID number only) blood sample in 

order to study the family factors, or genes, that are inherited and cause Autosomal Dominant Polycystic Kidney Disease 

(ADPKD). In addition, if you agree, your blood cells will be put through a process called immortalization to enable the 

researchers to have DNA for future research studies related to this project. 
 

Because these genetic materials (DNA and immortalized cell lines) will be identified only by the CRISP ID number, the 

researchers will not be able to directly link you to the sample material These de-identified samples will be stored in a central 

repository at the NIH (NIDDK Center for Genetic Studies, Rutgers University Cell and DNA Repository). Because the 

genetic tests in this study are not used for regular medical care, you will not be told the results of the test(s). The results will 

also not be put in your medical record. In case either the DNA isolation or the immortalization process fails, you maybe 

asked to provide an additional blood sample to repeat the procedure.  
 

De-identified (identified by CRISP ID number only) DNA samples will be shared with other CRISP site investigators. 

When these studies are completed, the-researchers may wish to 'perform additional tests on these samples related to this 

disease.  
 

Should you not wish to participate in the genetic part of the study, you will not be held back from participating in the rest of 

the study. Given that the identity of these samples will be kept anonymous, the risk of ONA testing with regard to yow: 

good name, insurability, employability and paternity are minimal, The genetic information obtained in this study will not be 

shared directly with you and will be kept anonymous. 
 

Please initial the options with which you agree. 
 

(A) _____ I give my permission to have my DNA isolated and my blood cells immortalized. I understand that if the process 

is successful, additional blood for DNA studies will not be required. However, if the process is not successful, an additional 

blood sample maybe requested. 
 

(B) _____I do not give my permission for my DNA to be isolated. 
 

(C) _____I do not give my permission for the immortalization process but you way isolate my DNA. 
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Recruitment of Family Members 

 

A major part of CRISP II is to collect more complete family histories of all CRISP patients and create a filmily tree 

(pedigree) for each family. We are asking you to share the study information letter (given to you at the GCRC visit) with 

your relatives who might have Polycystic Kidney Disease and to ask them to contact the Research Nurse Coordinator 

(Teresa Chacana, RN) if they are interested in participating in the study. 

 

Affected family members who agree to participate will sign a separate consent form and provide a blood sample for serum 

creatinine and DNA extraction. Affected relatives will also be asked to complete a lifestyle questionnaire (smoking history, 

caffeine use, estrogen use, and levels of physical activity) and a family history questionnaire, Permission to review their 

most recent imagining study of the kidneys (preferably Computer Tomography [CT] or Magnetic Resonance Imaging 

[MRI]; ultrasound if CT or MRI is not available) will be requested. 

 

Please initial the options with which you agree. 

 

(A) _____ I will give the information to my family members 

(B) _____ I will not give the information to my family members 

 

b. Year 2 and Year 4 Visits 

 

In Year 2 and 4 you will be asked to provide a blood sample for measurement of serum creatinine in a central laboratory. 

The blood sample can be obtained either at the GCRC/UAB laboratory or at your local physician's office/laboratory. If the 

blood sample is obtained at a local laboratory, we will provide you with the appropriate tube labeled with the CRISP 

identification number, a mailing container and instructions. 

 

c. Semi-annual telephone interviews 

 

Every six months, the CRISP study coordinator will contact you to obtain information regarding any medication changes, 

hospitalizations, doctor visits and outpatient procedures. We will ask your permission to contact to obtain information 

regarding your health from any physician who has examined or treated you since your last visit or telephone interview. 

 

3. HOW LONG WILL YOUBE IN THIS RESEARCII STUDY? 
 

This is a four year study. Visits at Baseline (Year 1) and Year 3 will be at the OCRC at University of Alabama at 

Birmingham Hospital. Visits at Year 2 and Year 4 can be completed with your local physician. There will be telephone 

follow-up visits 6 months after each yearly visit. You will continue to be under the care of your primary physician at home. 

You will be asked for a list of your medications and mention any change on them, whether prescribed or over the counter. 

You will be contacted by telephone for the 6 month follow-up visits. You will be asked if you have had any medication 

changes, illnesses, or hospitalizations. These phone calls will not be longer than 30 minutes. 
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You should tell the research doctor if you: 

Are hospitalized 

Have any surgery performed 

Have any radiology tests. 

 

If you are hospitalized, have any surgery or radiology test (such as X-ray, CT scan, Ultrasound, or others tests) performed 

between your study visits, Dr. Guay-Woodford will ask you if we may obtain copies of the medical records from that 

hospital after you sign a release of health information form. 

 

RISKS AND DISCOMFORTS 
 

Due to the investigational nature of this study there may be unforeseeable risks. If you are a woman of childbearing age, for 

each visit you will undergo a urine test for pregnancy prior to undergoing any tests. If you know that you are pregnant you 

must inform the principal investigator and not participate in this study. If you become pregnant after completion of the first 

visit of this study, you need to inform Dr. Guay-Woodford and she will determine if and when you should be studied again. 

There are risks related to blood drawing that include pain, bruising and infection. Risks related to intravenous catheter 

placements are also present and include pain, bruising and infection. Given that the intravenous line is in place for an 

extended amount of time (between 2 and 6 hours), mild discomfort may be present for a few days lifter the test. 
 

The risk of allergic reaction to iothalamate meglumine is less than I in 50,000.h with any infusion there is a 5% risk of in 

filtration (leaking outside the vein). If this occurs there may be temporary discomfort in your arm. 
 

There are no known risks from the magnetic resonance imaging. However, the hollow tube is narrow and some people have 

anxiety related to being closed in, also called claustrophobia. This occurs in approximately 12% of people. If you have any 

pacemakers or metal objects that are not compatible with a magnetic resonance Imaging you can be in the study, but will not 

be permitted to have the MRI. 
 

There is not enough medical information to know what the risks might be to a breast-fed infant or to an unborn child in a 

woman who takes part in this study. Therefore, pregnant or lactating women cannot participate in the study. If you are a 

woman, who can become pregnant and is sexually active, you or your sexual partners while in this study must use one of the 

following birth control measures: tubal ligation, birth control pill, or vasectomy. If you are a woman, at each visit you must 

have a pregnancy test (urine test) before taking part in this study. You will be told the results of the pregnancy test. If the 

pregnancy test is positive, the studies will need to be postponed. 
 

There is a risk of breaches in confidentiality for your family member. To minimize this risk we will not contact them 

directly but rather provide you with an informational letter to share with them. If, after reviewing the information, they want 

to participate in this study, they should contact Ms. Chacana, the Research Nurse Coordinator. 
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PAYMENT FOR PARTICIPATION IN RESEARCH: 
 

You will not be paid for taking part in this study. However, reimbursement for travel expenses at a rate of 48 cents per mile 

plus $6.00 per day for parking up to amount of $250.00 will be offered to you. 
 

PAYMENT FOR RESEARCH RELATED INJURIES 
 

UAB and the NIH have made no provision for monetary compensation in tile event of injury resulting from the research and 

in the event of such injury, treatment is provided, but is not provided free of charge. 
 

QUESTIONS 
 

If you have any questions about the research or a research related injury, Dr. Guay-Woodford or Ms. Chacana, the Research 

Nurse Coordinator, will be glad to answer them, Dr. Guay-Woodford's number is 205·934-7308 and Teresa Chacana's 

number is 205-934-7649. Ms. Chacana may be reached Monday through Friday, between the hours of 8:00 a.m. and 5:00 

p.m. CT. 
 

If you have questions about your rights as a research participant, you may contact Ms. Sheila Moore, Director of the Office 

of the Institutional Review Board for Human Use (IRB). Ms. Moore may be reached at (205) 934-3789 or 1-800-822-8816, 

press the option for an operator/attendant and ask for extension 4-3789 between the hours of 8:00 a.m. and 5:00 p.m. CT, 

Monday through Friday. 
  

LEGAL RIGHTS 
 

You are not waiving any of your legal rights by signing this consent form. 
 

WHAT WILL HAPPEN TOYOUR SAMPLES? 

De-identified small samples of your blood, urine, and DNA will be stored for future research studies of Polycystic Kidney 

Disease. The DNA sample may be stored for a long time, even after your death. These samples will be given a code (rather 

than your name). This code will allow your sample to be used without anyone knowing that it is your sample just by looking 

at the label. These samples will be stored in central repositories controlled by the NIH (Fisher BioServices and NIDDK 

Center for Genetics Studies, Rutgers University Cell and DNA Repository). 
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BENEFITS 
 

There are no direct benefits to you for participating in this study. Information regarding your level of kidney involvement 

may help to determine how fast your PKD is progressing. This information will be made available to your treating 

physician. You will continue to receive your usual treatment by your primary physician. No changes to your usual care will 

be instituted by this study. 
 

ALTERNATIVES 
 

The alternative to participating in this study is not to participate at all. If you decide not to participate, there will not be 

changes in your treatment and you will continue to receive your usual medical care. 
 

CONFIDENTIALITY 
 

The information gathered during this study will be kept confidential to the extent permitted by law, However, your doctor, 

representatives of National Institutes of Health, and UAB's Institutional Review Board (lRB) will be able to inspect your 

medical records and have access to confidential information that identifies you by name. The results of the study, including 

laboratory tests and X-rays may be published for scientific purposes; however, your identity will not be revealed. 
 

If you receive services at the University of Alabama at Birmingham Hospital as part of this trial, this informed consent 

document will be placed in and made part of your permanent medical record at these facilities.  
 

Information related to this study, including your name, medical record number, date of birth and social security number 

maybe shared with the billing offices of UAB and UAB Health System-affiliated entities so that claims may be 

appropriately subjected to the study sponsor or to your insurance company for clinical services and procedures provided to 

you during the course of this study. 
 

WITHDRAWAL WITHOUT PREJUDICE 
 

You are free to withdraw your consent and to discontinue participation in this project at any time without 

Prejudice against further care that you may receive at this institution. 
 

SIGNIFICANT NEW FINDINGS 
 

Any significant new findings that develop during the course of the study that may affect you or your willingness to continue 

in the research will be provided to you by Dr. Guay-Woodford or her staff. 
 

COST OF PARTICIPATION 
 

There will be no cost to you from participation in the research. The Costs of your standard medical care will be billed to you 

and/or your insurance company in the usual manner. 

 

 

UAB-IRB 
  Consent Form Approval 05-29-07 
  Expiration Date 05-09-08 

 



University of Alabama-Birmingham Consent Form 

 269 

CRISP II CONSENT 
PAGE 9 OF 9 

STORAGE OF SPECIMENS 
 

Biosamples (blood and urine). Please initial your choice(s) below: 
 

__I agree to allow my blood and urine samples stored in the NIDDK Biosample Repository to be preserved for future 

research on Polycystic Kidney Disease. 
 

__I do not agree to allow my blood and urine samples stored in the NIDDK Biosample Repository to be preserved for future 

research on Polycystic Kidney Disease. 
 

Genetic Samples (DNA) [if collected]. Please initial your choice (s) below: 
 

__I agree to allow my DNA sample to be stored in the NIDDK Biosample Repository to be preserved for future research on 

Polycystic Kidney Disease.  
 

__I do not agree to allow my DNA sample to be stored in the NJDDK Biosample Repository to be preserved for future 

research on Polycystic Kidney Disease. 
 

 

If you agree to give your sample, it will be the property of UAB and may be used for research by Dr. Guay-Woodford and 

CRISP investigators. Other researchers may also ask for part of your sample for future studies. 
 

 

SIGNATURES 
 

You will receive copy of this signed informed consent and a copy will be placed in your medical records. 

 

 

 

_____________________________________________________________________ 

Signature of Participant     Date 

 

 

_____________________________________________________________________ 

Signature of Witness     Date 

 

 

_____________________________________________________________________ 

Signature of Person Obtaining Consent   Date 

(if Other Than Principal Investigator) 
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University of Alabama at Birmingham 

AUTHORIZATION FORUSEIDISCLOSURE OF HEALTH INFORMATION 

FOR RESEARCH 

What is the purpose of this form? You are being asked to sign this form so that UAB may use and release your health 

information for research. Participation in research is voluntary. If you choose to participate in 

The research, you must sign this form so that your health information may be used for the research. 

 

Participant name: _________________________________________________________ 

UAB IRB Protocol Number: F070226008 

Research Protocol: (Renal Imaging to Assess Progressing in Autosomal Dominant Polycystic Kidney Disease (ADPKD): 

Extension (CRISP II) 

Principal Investigator:  Lisa M. Guay-Woodford, MD  Sponsor: National Institute of Health 

Mark Lockhart, MD. 

 

What health information do the researchers want to use? All medical information and personal identifiers including past, 

present, and future history, examinations, laboratory results, imaging studies and reports and treatments of whatever kind 

related to or collected for use in the research protocol. 

Why do the researchers want my health information? The researchers want to use your health information as part of the 

research protocol listed above and described to you in the Informed Consent document. 

Who will disclose, use and/or receive my health information? The physicians, nurses and staff working on the research 

protocol (whether at UAB or elsewhere); other operating units of UAB, HSF, The Children's Hospital of Alabama, Callahan 

Eye Foundation Hospital and the Jefferson County Department of Public Health as necessary for their operations; the IRB 

and its staff; the sponsor of the research and its employees; and outside regulatory agencies, such as the Food and Drug 

Administration. 

How will my health information be protected once it is given to others? Your health information that is 

given to the study sponsor will remain private to the extent possible, even though the study sponsor is not required to follow 

the federal privacy laws. However, once your Information is given to other organizations that are not required to follow 

federal privacy laws, we cannot assure that the information will remain protected. 

How long will this Authorization last? Your authorization for the uses and disclosures described in this 

Authorization does not have an expiration date. 

Call I cancel the Authorization? You may cancel this Authorization at any time by notifying the Director of the IRB, in 

writing, referencing the Research Protocol and IRB Protocol Number. If you cancel this 

Authorization, the study doctor and staff will not use any new health information for research. However, researchers may 

continue to use the health iDfunn8tion that was provided before you cancelled your authorization. 

Can I see my health information? You have a right to request to see your health information. However, to ensure the 

scientific integrity of the research, you will not be able to review the research information until after the research protocol 

has been completed. 

 

Signature of participant: __________________________________________ Date:_________ 

Or participants' legally authorized representative 

 

Printed Name of participant's representative: ________________________________________ 

 

Relationship to the participant: ___________________________________________________ 
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Emory University Flow-Sheets 
 

GENERAL CLINICAL RESEARCH CENTER (GCRC) DAY TO DAY ORDERS 

EMORY UNIVERSITY SCHOOL OF MEDICINE 

 

TITLE: CRISP II (CONSORTIUM FOR RADIOLOGIC IMAGING STUDIES OF POLYCYSTIC KIDNEY DISEASE) STUDY 

INPATIENT STAY (at year 1 and 3) 

Study 7005 (version date: 09/17/07) 

 

Admission Date:        

Patient Name:     

Medical Record No: 

Investigators:  Arlene Chapman, M.D. (PIC # 10162, home # 404-373-6085); Frederic Rahbari Oskoui, MD (PIC#17680) 

 Diego Martin, MD, PhD (Radiology: 404-778-3800) 

Coordinators: Yoosun Han (PIC# 13695); Beth Wilkening, PA-C (PIC# 11443); Diane Watkins, MA (PIC# 10627); Rivka Elbein, RN (#10945)  
 

Day 0:________ __; Date: ___________ 

 

Initials 

_______ 1. Admit to GCRC  

 

_______ 2. Activity ad lib (on Ward)  

 

_______ 3.  Vital Signs: BP_________; P __________; R__________; T _________ 

 

_______ 4.Height without shoes in cm (to 0.1 cm) _________ cm;  

 

_______ 5. Weight without shoes in kg (to 0.1 kg) _________ kg 

 

_______6. Notify admitting M.D. Dr. Chapman (PIC 10162) or Dr. Rahbari (PIC#17680). Notify coordinator, Yoosun Han (PIC# 13695).  

 

_______ 7. Place the copies of informed consent and history and physical exam form in chart. Also, have the patient fill out quality of life (SF-36v2) and pain 

questionnaires. 

 

     Variances & Actions:        RN Signature: 

_______________________________________________________________________________________ 

_______________________________________________________________________________________ 



CRISP II Study Flowsheets –Emory University 

 299 

 

 

 

Day 0:________ __; Date: ___________ (continued) 

 

 

_______ 8.   Check medication list. Call Yoosun Han, if followings are included.  
    

⁪ altering renal hemodynamics or with potential nephrotoxicity (NSAIDs, antibiotics) 

⁪ altering serum creatinine independent of GFR (trimethoprim [Bactrim], cimetidine) 
 

* However, participants taking low dose aspirin (81 or 325 mg once daily) will be allowed continue on this dose throughout the study 

as effects on renal hemodynamics are minimal.  
 

* For a visit in which MR imaging will be done, all morning dose of antihypertensive medications will be held until the imaging exam 

has been completed. If a participant is on any second-line antihypertensive medications that require twice daily dosing, those 

medications should be also held the night prior to the MR visit. The purpose of holding the antihypertensive medications prior to the 

imaging exam is to reduce the hemodynamic effects of medications on renal blood flow measurement.   

 

_______ 9. Regular diet for dinner. 

 

_______10. Subject to take own medications during in-patient stay. Hold antihypertensive medications for the evening dose, if any, until MRI 

and MRA completed. Subjects not to take medication in the mornings until after GFR and MR complete.  

 

_______11.   Between 9 p.m. and 10 p.m., give subject 3 x 8 oz glasses of water (may have more if desire). 

 

_______12.   Have the patient in bed. NPO except liquid after 10pm.  *The subject not to have meals until after GFR test and MR complete in 

the morning.

    Variances & Actions:        RN Signature: 
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Day 1: ____________ Date:____________ 

 

Initials 

_______1.   Wake subject at 7: 00 am. Have the patient empty bladder. Have the patient ring a bell at the completion of the urination.       

       Urine voiding times ___________am or pm (circle one)  

       Record urine volume ___________mL (* Urine volume must be at least 50 mL.) 

 

_______ 2.   Send fresh void urine as soon as possible: *Processing times should be no longer than 20-30minutes from the time of acquisition at Emory 

GCRC lab.  

 

1) to Emory GCRC lab for future RNA/ DNA retrieval, and six 5 mL urine aliquots. The rest of urine remains at Emory 

GCRC lab as a back-up for 5 days. 

2) to Emory University Hospital (EUH) Lab for urine albumin, and urine creatinine. 

 

*Send urine to EUH Lab for qualitative pregnancy test for all women.  

- Have results on the chart before the end of the day. The patient needs to be rescheduled if she is pregnant.  

 

_______ 3.  Using the same scale as admission, weight without shoes in kg (to 0.1 kg) _______ . __ kg 

 

_______ 4.   Place heplock in forearm; use 0.9% saline for flushes. 

 

_______ 5.   Blood will be collected as follows. Time ____________am/pm (circle one) 

 

Send 1 x 3 ml Green top tube ( CP Comprehensive & Lipid panel),  

and 1x 5 ml Lavender top tube ( CBC with diff) to Emory University Hospital (EUH)Lab. (Check each box after placing order) 

 

Send 3 x 10ml Red/Gray top tubes to the GCRC Core Lab: (1 tube for Cleveland Clinic and 2 tubes for NIDDK repository) 

and 2 x 8 ml Green/Gray top tubes to the GCRC Core Lab for NIDDK repository.  

 

**Send the blood samples IMMEDIATELY to the Core Lab for processing.  Core Lab will notify nursing staff if any of the 

samples are hemolyzed and need to be re-drawn before patient goes to Radiology for MRI/MRA. ***  
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Start of GFR test:  
 

_______6. Have the patient drink 6 x 8 oz glasses of water in preparation for the iothalamate clearance determination.  

 Time: _______am/pm @ the end of drinking water.  

 

_______7.  Instruct the patient that she or he can urinate, if the patient cannot hold the urine for 60 minutes. Collect all urine over the next 60 min. 

During the 60 min, save all urine and total @ the end of 60 min, to add 60 minute urine void. If the patient needs to urinate in 55 

minutes, use it as 60 minute urine void. 

 

_______8.  Prepare iothalamate Injection.  

                                   NOTE: Patients > 40 kg all receive the same dose of Iothalamate.   

    Dose: 0.5 ml Iothalamate (300 mg) mixed with 0.5 ml sterile Bacteriostatic Water.  

 

_______9.  One hour after drinking water, have the patient urinate completely. Instruct the patient to ring a bell at the completion of urination. 

Record the exact time _________am/pm (circle one). Record total volume of urine void ________ml 

 

_______10. Inject Iothalamate meglumine subcutaneously immediately, after completing urine void, by the deltoid in the arm opposite 

where the heplock is placed. Record exact time of injection. ____________am/pm 

 

_______11.  Send the urine to Emory GCRC lab to aliquot 5 ml of urine into tubes and label UO.  

 

_______12. Have the patient drink 2 x 8 oz glasses of water.  

 

_______13. Page Nephrology fellow, Dr. ______ (PIC# _______), after injection, to meet the patient and start the bladder ultrasound to mark X for 

the bladder. Also, let Nephrology fellow have GFR testing flow chart.  

 

_______14.  60 minutes after iothalamate injection, have the patient to urinate completely again, and collect entire urine specimen as UE. Instruct 

the patient to ring a bell when finished voiding. Record the exact time ______am/pm (circle one), and volume _____ ml Flow rate 

___________ml/min (volume/time) (*Time between UO &UE _____min) (*Urine void flow rate must be ≥ 3 ml/min. (equal to or 

greater than 3 ml/min)) 
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_______15.  Bladder ultrasound is to assess the completion of bladder emptying. This needs to be done within 10 minutes. Do ultrasound  

reading of bladder x 1, and record.  Bladder volume _____________ml (*Bladder volume must be < 20 ml)  

    

   *If the bladder volume is > 20 ml, have the patient urinate again.  Time ______am/pm (circle one) Volume _______ ml 

    Repeat ultrasound reading of bladder x 1, and record.  Bladder volume _____________ml (*Bladder volume must be < 20 ml)  

    

   **If the bladder volume is still > 20 ml, extend the test for 10 minutes, and have the patient urinate again.  

   Have the patient to ring a bell when finished voiding. Record the exact time _______am/pm (circle one), and volume _____ ml 

   Repeat ultrasound reading of bladder x 1, and record.  Bladder volume _____________ml (*Bladder volume must be < 20 ml) 

    

   ***Save all urine of UE, and add all together for accurate total volume ______________ml. Time between UO &UE _____min 

   Flow rate ___________ml/min (volume/time) (*Urine void flow rate must be ≥ 3 ml/min. (equal to or greater than 3 ml/min)) 

   

_______16.  Within 5 minutes of UE voiding, (*DO NOT DRAW the blood, if the bladder volume is > 20 ml.)  

   Draw 4 ml of blood (P1) in sodium heparin green top plasma tube (*DO NOT use light green top tube!) from the heplock placed. 

   Time of blood draw _________am/pm (circle one) 

 

_______17.  Send 4 ml of blood (P1) plasma tube to Emory GCRC Lab to (1) Centrifuge for 10 min at 3,000 rpm and  

       (2) Aliquot plasma into clear top tube (P1) 

       (3) Store the specimen in the refrigerator until the specimen is shipped.  

 

_______ 18. Discard UE (equilibration urine) urine specimen, after making sure that the bladder volume was < 20 ml. 

 

_______ 19.  Have the patient drink 1-2 x 8 oz glasses of water. 

 

_______ 20. Instruct the patient that she or he can urinate, if the patient cannot hold the urine for 45 minutes. In that case, save the urine that was 

voided in between, to add 45 minute urine void. If the patient needs to urinate in 40 minutes, use it as 45 minute urine void.  

 

_________21.  45 minutes after UE, have the patient urinate completely, and collect entire urine specimen as U1. Instruct the patient to ring a bell 

when finished voiding. Record the exact time ______am/pm (circle one), and volume _______ ml (must be at least 150 ml) 

   Flow rate ___________ml/min (volume/time) (*Time between UE &U1 _____min) (*Urine void flow rate must be ≥ 3 ml/min. 

   (equal to or greater than 3 ml/min))  

    Variances & Actions:        RN Signature: 
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_______ 22.   Bladder ultrasound is to assess the completion of bladder emptying. This needs to be done within 10 minutes. Do ultrasound 

     reading of bladder x 1, and record.  Bladder volume _____________ml (*Bladder volume must be < 20 ml)  

 

    *If average the residual bladder volume is > 20 ml, or patient has voided < 150 ml, have the patient void again.  

    Time ______am/pm (circle one) Volume _____ ml 

   Repeat ultrasound reading of bladder x 1, and record.  Bladder volume _____________ml (*Bladder volume must be < 20 ml)  

 

    **If the bladder volume is still > 20 ml or patient has voided < 150 ml, extend the test for 30 minutes and have the patient urinate again. 

Have the patient to ring a bell when finished voiding. Record the exact time ______am/pm (circle one), and volume _____ ml  

   Repeat ultrasound reading of bladder x 1, and record.  Bladder volume _____________ml (*Bladder volume must be < 20 ml) 

     

    ***Save all urine of U1, and add all together for accurate total volume ______________ml Time between UE&U1 ______min 

   Flow rate ___________ml/min (volume/time) (*Urine void flow rate must be ≥ 3 ml/min. (equal to or greater than 3 ml/min)) 

 

_______23. Within 5 minutes of U1 voiding, (*DO NOT DRAW the blood, if the bladder volume is > 20 ml or total U1 urination <150ml) Draw 

4 ml of blood (P2) in sodium heparin green top plasma tube (*DO NOT use light green top tube!) from the heplock placed.  Time of 

blood draw _________am/pm (circle one)  

 

_______24. After P2 blood draw, remove the heplock.  

 

_______25.  Send 4 ml of blood (P2) plasma tube to Emory GCRC to  (1) Centrifuge for 10 min at 3,000 rpm and  

       (2) Aliquot plasma into clear top tube (P2) 

       (3) Store the specimen in the refrigerator until the specimen is shipped.  

 

_______26.  Send the U1 urine specimen to Emory GCRC to aliquot 5 ml of U1 into tube and label U1.  

 

_______27.  Store the specimens in the refrigerator until the specimens are shipped. 

   (*GFR kit is to be shipped to Mayo Medical Laboratories, for measurement from Emory GCRC Laboratory. From Emory GCRC lab, 

Sharon at 2-1181 will be called to ship the specimens on working business day.) 
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MR exam:  

 

_______28.  Coordinator will escort the patient to MRI/MRA at the scheduled time. ______am. This should take approximately 30 minutes. 

  

Start of BP measurement:  

 

_______29.  During the last 30 minutes, has the patient smoked or consumed caffeine? (Circle One)   Yes   No 

  (*If yes, please wait 30 minutes since last cigarette or caffeine consumption.) 

 

_______30.  Non-dominant arm (in terms of handedness) (circle one).  Right   Left 

 

_______31.  Cuff size (Circle one.)  Child (17-22 cm)  Adult (22-32 cm) Large (33-42 cm) 

 

_______32.1) Measure the non-dominant arm circumference (the opposite side of the writing hand) at half way between acromial process and the 

tip of the elbow to determine blood pressure cuff size.    

Arm circumference:   cm 

Sitting blood pressure:  ___________mmHg 

   2) Repeat Step (1) for the dominant arm: 

                   Arm circumference:   cm 

                    Sitting blood pressure:  mmHg 

 

_______33. Is there a difference in systolic BP of 20 mm Hg or more between both arms? (circle one)   Yes  No  

(* If Yes, use the arm that had 20 mmHg higher in systolic BP reading, instead of non-dominant arm.) 

 

Study reference arm is _____________ 
 Serial number of the Dinamap monitor___________________ ⁪Automated  ⁪PCC monitor (non-automated) (Mark one) 

Brand name of BP monitor _______________ 

    

_______34. Take Blood pressure on non-dominant arm, (unless dominant arm has higher systolic BP of 20 mm Hg or more), three times with 

appropriate size cuff after seated quietly for 5 minutes with the arm resting at heart level, taken 3 times at least 30 seconds 

    Variances & Actions:        RN Signature: 

_______________________________________________________________________________________ 

_______________________________________________________________________________________ 
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intervals.   

Time______:_______BP#1___________________  HR#1__________ bpm 

   Time______:_______BP#2___________________ HR#2__________ bpm 

   Time______:_______BP#3___________________ HR#3__________ bpm 

 

_______35. Is there a difference of more than 10 mm Hg (systolic or diastolic) between the second and third readings in one sitting?  (Circle one)    

Yes    No  (If Yes, a fourth and fifth reading will be recorded for that sitting.)  

 

Time______:_______BP#4___________________  HR#4__________ bpm 

   Time______:_______BP#5___________________ HR#5__________ bpm 

 

_______ 36. Patient is to stand for 3 minutes. Ask patient if he/she feels lightheaded. Take one blood pressure measurement in the study reference 

arm.  

 

                          Time_____:______    BP_______________         HR __________bpm  

 

 

_______37.      Patient can have breakfast and medications after GFR test and MR exam. 

  

_______38. Patient can be discharged with instructions to follow up with primary care physician.  

 

_______39.     Make copies of completed day to day order and H&P and put in basket.   

 
 

 

Physician’s Signature: _________________________________  Date: _____________    
    Arlene Chapman, M.D. (PIC # 10162) 
 

 

 

    Variances & Actions:        RN Signature: 

_______________________________________________________________________________________ 

_______________________________________________________________________________________ 
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Mayo Clinic Flow-Sheets 
 



CRISP II Study Flowsheets –Mayo Clinic 

 307 

 

 

 

 



CRISP II Study Flowsheets –Mayo Clinic 

 308 

 

 



CRISP II Study Flowsheets –Mayo Clinic 

 309 

 

 



CRISP II Study Flowsheets –Mayo Clinic 

 310 

 

 

 

 

 



CRISP II Study Flowsheets –Mayo Clinic 

 311 

 



CRISP II Study Flowsheets –Mayo Clinic 

 312 

 



CRISP II Study Flowsheets –Mayo Clinic 

 313 

 



CRISP II Study Flowsheets –Mayo Clinic 

 314 

 

 



CRISP II Study Flowsheets –Mayo Clinic 

 315 

 



CRISP II Study Flowsheets –Mayo Clinic 

 316 

 



CRISP II Study Flowsheets –Mayo Clinic 

 317 

 

 



CRISP II Study Flowsheets –Mayo Clinic 

 318 

 

 



CRISP II Study Flowsheets –Mayo Clinic 

 319 

 

 



CRISP II Study Flowsheets –Mayo Clinic 

 320 

 

 



CRISP II Study Flowsheets –Mayo Clinic 

 321 

 

 



CRISP II Study Flowsheets –Mayo Clinic 

 322 

 

 



CRISP II Study Flowsheets –Mayo Clinic 

 323 

 

 



CRISP II Study Flowsheets –Mayo Clinic 

 324 

 



CRISP II Study Flowsheets –Mayo Clinic 

 325 



CRISP II Study Flowsheets –Mayo Clinic 

 326 



CRISP II Study Flowsheets –Mayo Clinic 

 327 

 



CRISP II Study Flowsheets –Mayo Clinic 

 328 

 



CRISP II Study Flowsheets –Mayo Clinic 

 329 

 



CRISP II Study Flowsheets –Mayo Clinic 

 330 

 

 



CRISP II Study Flowsheets –Mayo Clinic 

 331 

 

 



CRISP II Study Flowsheets –Mayo Clinic 

 332 

 

 



CRISP II Study Flowsheets –Mayo Clinic 

 333 



CRISP II Study Flowsheets –Mayo Clinic 

 334 

 



CRISP II Study Flowsheets –Mayo Clinic 

 335 

 

 



CRISP II Study Flowsheets –Mayo Clinic 

 336 

 

 



CRISP II Study Flowsheets –Mayo Clinic 

 337 

 

 



CRISP II Study Flowsheets –Mayo Clinic 

 338 

 

 



CRISP II Study Flowsheets –Mayo Clinic 

 339 

 

 



CRISP II Study Flowsheets –Mayo Clinic 

 340 

 

 

 



CRISP II Study Flowsheets –Mayo Clinic 

 341 

 

 



CRISP II Study Flowsheets –Mayo Clinic 

 342 

 

 

 



CRISP II Study Flowsheets –Mayo Clinic 

 343 

 



CRISP II Study Flowsheets –Mayo Clinic 

 344 

 



CRISP II Study Flowsheets –Mayo Clinic 

 345 

 

 



CRISP II Study Flowsheets –Mayo Clinic 

 346 

 

 

 



CRISP II Study Flowsheets –Mayo Clinic 

 347 

 

 



CRISP II Study Flowsheets –Mayo Clinic 

 348 

 



CRISP II Study Flowsheets –Mayo Clinic 

 349 

 

 



CRISP II Study Flowsheets –Mayo Clinic 

 350 

 



CRISP II Study Flowsheets –Mayo Clinic 

 351 

 

 



CRISP II Study Flowsheets –Mayo Clinic 

 352 



CRISP II Study Flowsheets –Mayo Clinic 

 353 

 



CRISP II Study Flowsheets –Mayo Clinic 

 354 

 



CRISP II Study Flowsheets –Mayo Clinic 

 355 

 

 



CRISP II Study Flowsheets –Mayo Clinic 

 356 

 



CRISP II Study Flowsheets –Mayo Clinic 

 357 

 

 



CRISP II Study Flowsheets –Mayo Clinic 

 358 

 



CRISP II Study Flowsheets –Mayo Clinic 

 359 



CRISP II Study Flowsheets –Mayo Clinic 

 360 

 



CRISP II Study Flowsheets –Mayo Clinic 

 361 

 

 



CRISP II Study Flowsheets –Mayo Clinic 

 362 

 



CRISP II Study Flowsheets –Mayo Clinic 

 363 



CRISP II Study Flowsheets –UAB 

 364 

University of Alabama-Birmingham Flow-Sheets 
 

 



CRISP II Study Flowsheets –UAB 

 365 

 



CRISP II Study Flowsheets –UAB 

 366 

 

 



CRISP II Study Flowsheets –UAB 

 367 

 

  



CRISP II Study Flowsheets –UAB 

 368 

 

  



CRISP II Study Flowsheets –UAB 

 369 

 

 



CRISP II Study Flowsheets –UAB 

 370 

 

 



CRISP II Study Flowsheets –UAB 

 371 

 

 



CRISP II Study Flowsheets –UAB 

 372 

 

  



CRISP II Study Flowsheets –UAB 

 373 

 

 



CRISP II Study Flowsheets –UAB 

 374 

 

 



CRISP II Study Flowsheets –UAB 

 375 

 



CRISP II Study Flowsheets –UAB 

 376 

 

 



CRISP II Study Flowsheets –UAB 

 377 

 

 



CRISP II Study Flowsheets –UAB 

 378 

 

 



CRISP II Study Flowsheets –UAB 

 379 

 

  



CRISP II Study Flowsheets –UAB 

 380 

 

 



CRISP II Study Flowsheets –UAB 

 381 

 

 



CRISP II Study Flowsheets –UAB 

 382 

 

 



CRISP II Study Flowsheets –UAB 

 383 

 



CRISP II Study Flowsheets –UAB 

 384 

 



CRISP II Study Flowsheets –University of Kansas 

 385  

University of Kansas Flow-Sheets 

 



CRISP II Study Flowsheets –University of Kansas 

 386  

 



CRISP II Study Flowsheets –University of Kansas 

 387  

 

 



CRISP II Study Flowsheets –University of Kansas 

 388  

 

 

 



CRISP II Study Flowsheets –University of Kansas 

 389  

 

  



CRISP II Study Flowsheets –University of Kansas 

 390  

  



CRISP II Study Flowsheets –University of Kansas 

 391  

 



CRISP II Study Flowsheets –University of Kansas 

 392  

  



CRISP II Study Flowsheets –University of Kansas 

 393  

  



CRISP II Study Flowsheets –University of Kansas 

 394  



___________________________________________________________________________ 

 395  

 

Consortium for Radiologic Imaging Studies of 
Polycystic Kidney Disease 

 

 

 
 

CRISP II STUDY  
ADDRESS DIRECTORY 

 

October 2007 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Prepared by: 
Data Coordinating Image Analysis Center 

University of Pittsburgh 
Pittsburgh, PA 15213 

(412) 641-2328 



CRISP II Study Address Directory 

 396  

CRISP II Study Address Directory 
 
 

 

DIRECTORY TABLE OF CONTENTS 
 

 

NATIONAL INSTITUTE OF DIABETES AND DIGESTIVE AND KIDNEY DISEASES ................................................................................. 397 

EXTERNAL ADVISORY COMMITTEE ................................................................................................................................................ 398 

STEERING COMMITTEE .................................................................................................................................................................. 399 

ANCILLARY STUDIES COMMITTEE .................................................................................................................................................. 400 

CLINICAL COMMITTEE ................................................................................................................................................................... 401 

DATA MANAGEMENT AND QUALITY CONTROL COMMITTEE ......................................................................................................... 402 

FORMS COMMITTEE ...................................................................................................................................................................... 403 

GENETICS COMMITTEE .................................................................................................................................................................. 404 

IMAGING COMMITTEE .................................................................................................................................................................. 405 

PUBLICATIONS COMMITTEE .......................................................................................................................................................... 406 

DATA COORDINATING IMAGE ANALYSIS CENTER .......................................................................................................................... 407 

DATA COORDINATING IMAGE ANALYSIS CENTER .......................................................................................................................... 409 

DATA COORDINATING IMAGE ANALYSIS CENTER .......................................................................................................................... 410 

WASHINGTON UNIVERSITY ........................................................................................................................................................... 410 

EMORY UNIVERSITY ...................................................................................................................................................................... 411 

UNIVERSITY OF KANSAS ................................................................................................................................................................ 412 

MAYO CLINIC ................................................................................................................................................................................. 413 

UNIVERSITY OF ALABAMA-BIRMINGHAM ..................................................................................................................................... 414 

 



CRISP II Study Address Directory 

 397  

 

Nat ional Inst it ut e of  Diabet es and Digest ive and Kidney Diseases 

Bet hesda, Maryland 
 

 

 

MEYERS, Cat her ine M., MD Telep hone: (301) 594-7717 

Direct o r , In f lam m at o ry Renal Disease Pro gram s Fax: (301) 480-3510 

NIH – NIDDK em ail: m eyersc@ext ra.n id d k.n ih .gov  

2 Dem ocracy Plaza – Ro om  641 

6707 Dem ocracy Bou levard  

Bet hesd a, MD 20892-5458 

 

MOEN, Laura K., PhD Telep hone: (301) 594-7717 

Pro gram  Of f icial Fax: (301) 480-3510 

NIH – NIDDK em ail: m oen l@n id d k.n ih .gov  

2 Dem ocracy Plaza, Roo m  605 

6707 Dem ocracy Blvd . 

Bet hesd a, MD 20892  

 

 

 

 

mailto:meyersc@extra.niddk.nih.gov
mailto:moenl@niddk.nih.gov


CRISP II Study Address Directory 

 398  

Ext ernal Advisory Com m it t ee  

Consor t ium  f or  Radiological Im aging St udies of  Polycyst ic Kidney Disease, 

Phase II 
 

 

 

BLUEMKE, David A., MD, PhD Telep hone: (410) 955-4062 

Clin ical Direct o r , MRI Fax: (410) 955-9799 

Russel H. Morgan  Dep t . o f  Rad io logy  em ail: d b luem ke@jhm i.ed u  

Johns Ho p kins Med ical Inst i t u t ions 

Bet hesd a, MD 21287 

 

FELDMAN, Harold., MD, MSCE Telep hone: (215) 898-0901 

Direct o r , Fax: (215) 898-0643 

Clin ical Ep id em io logy and  Biost at ist ics  em ail:n jones@cceb .m ed .ip enn .ed u  

Associat e Pro f essor  o f  Med icine and  Ep id em io logy   
Renal-Elect ro lyt e and  Hyp er t ension  Division   

Un iversit y o f  Penn sylvan ia 

720 Blockey Hall 

423 Guard ian  Dr ive 

 
FREEMAN, Kat her ine, PhD (Chairm an) Telep hone: (718) 231-6704 

Direct o r , Biost at ist ics Fax: (718) 515-8514 

Mon t ef io re Med ical Cen t er  em ail: Kf reem an@m ont ef io re.o r g  

111 East  210t h St reet  

Bron x, NY 10467 

 
POLLAK, Mar t in , MD Telep hone: (617) 525-5840 

Br igham  & Wo m en ‟s Ho sp it al Fax: (617) 525-5841 

Dep ar t m en t  o f  Med icin e em ail: m p ollak@r ics.b w h.harvar d .ed u  

77 Ave. Louis Past eur , HIM543 

Bost on , MA  02115 

 

WATNICK, Ter r y J., MD Telep hone: (410) 614-1650 

Johns Ho p kins Un iv. Schoo l o f  Med icine Fax:  

Nep h ro lo gy Division  em ail: t w at n ick@jhm i.ed u  

720 Rut land  Ave.  

Ross 954 

Balt im o re, MD 21205 

 

 

mailto:dbluemke@jhmi.edu
mailto:njones@cceb.med.ipenn.edu
mailto:Kfreeman@montefiore.org
mailto:mpollak@rics.bwh.harvard.edu
mailto:twatnick@jhmi.edu


CRISP II Study Address Directory 

 399  

St eer ing Com m it t ee  
 

 

 Phone Fax 

Chairm an  

William  M. Benn et t , MD (503) 413-7349 (503) 413-6563 

 

K. Ty Bae, MD, PhD (412) 383-1980 (412) 383-2306 

 

Jam es E. Bo st , MS, PhD (412) 246-6932 (412) 246-6954 

 

Ar len e B. Chap m an, MD (404) 686-8280 (404) 686-8299 

 

Jared  J. Gran t ham , MD (913) 588-7605 (913) 588-9251 

 

Pet er  C. Har r is, PhD (507) 266-0541 (507) 266-3774 

 

Cat her ine M. Meyers, MD (301) 594-7717 (301) 480-3510  

 

Laura K. Moen , Ph D (301) 594-7717 (301) 480-3510 

 

Michal Mrug, MD (205) 975-6129 (205) 975-5689 

 

Vicen t e E. To r res, MD, PhD (507) 284-0944 (507) 266-7891 

 

 

 

Chairm an  

William  M. Benn et t , MD  b enn et t w @lhs.o rg  

 

K. Ty Bae, MD, PhD  b aek@up m c.ed u  

 

Jam es E. Bo st , MS, PhD  b ost je@up m c.ed u  

    

Ar len e B. Chap m an, MD  ar len e.chap m an@em oryhealt hcare.o rg  

      

Jared  J. Gran t ham , MD  jgran t ha@kum c.ed u  

 

Pet er  C. Har r is, PhD  har r is.p et er@m ayo .ed u  

 

Cat her ine M. Meyers, MD  m eyersc@ext ra.n id d k.n ih .gov  

 

Laura K. Moen , Ph D  m oen l@n id d k.n ih .gov  

 

Michal Mrug, MD  m m rug@uab .ed u  

 

Vicen t e E. To r res, MD, PhD  t o r res.vicen t e@m ayo .ed u  

 

mailto:bennettw@lhs.org
mailto:baek@upmc.edu
mailto:bostje@upmc.edu
mailto:arlene.chapman@emoryhealthcare.org
mailto:jgrantha@kumc.edu
mailto:harris.peter@mayo.edu
mailto:meyersc@extra.niddk.nih.gov
mailto:moenl@niddk.nih.gov
mailto:mmrug@uab.edu
mailto:torres.vicente@mayo.edu


CRISP II Study Address Directory 

 400  

Ancillary St udies Com m it t ee  
 

 

 

 Phone Fax 

Chairm an  

Jared  J. Gran t ham , MD (913) 588-7605 (913) 588-9251 

 

K. Ty Bae, MD, PhD (412) 383-1980 (412) 383-2306 

 

Jam es E. Bo st , MS, PhD (412) 246-6932 (412) 246-6954 

 

Ar len e B. Chap m an, MD (404) 686-8280 (404) 686-8299 

 

Cat her ine M. Meyers, MD (301) 594-7717 (301) 480-3510 

  

Vicen t e E. To r res, MD, PhD (507) 284-0944 (507) 266-7891 

 

 

 

 Em ail Ad d resses 

Chairm an  

Jared  J. Gran t ham , MD  jgran t ha@kum c.ed u  

 

K. Ty Bae, MD, PhD   b aek@up m c.ed u  

 

Jam es E. Bo st , MS, PhD   b ost je@up m c.ed u  

 

Ar len e B. Chap m an, MD   ar len e.chap m an@em oryhealt hcare.o rg  

 

Cat her ine M. Meyers, MD  m eyersc@ext ra.n id d k.n ih .gov  

 

Vicen t e E. To r res, MD, PhD  t o r res.vicen t e@m ayo .ed u  

 

 

 

 

 

 

 

 

 

 

 
 
 

mailto:jgrantha@kumc.edu
mailto:baek@upmc.edu
mailto:bostje@upmc.edu
mailto:arlene.chapman@emoryhealthcare.org
mailto:meyersc@extra.niddk.nih.gov
mailto:torres.vicente@mayo.edu


CRISP II Study Address Directory 

 401  

Clinical Com m it t ee  
 

 

 

 Phone Fax 

Chairm an  

Ar len e B. Chap m an, MD (404) 686-8280 (404) 686-8299 

 

Jam es E. Bo st , MS, PhD (412) 246-6932 (412) 246-6954 

 

Jared  J. Gran t ham , MD (913) 588-7605 (913) 588- 9251 

 

Michal Mrug, MD (205) 975-6129 (205) 975-5689 

  

Vicen t e E. To r res, MD, PhD (507) 284-0944 (507) 266-7891 

 

 

 

 

Em ail Ad d resses 

Chairm an  

Ar len e B. Chap m an, MD   ar len e.chap m an@em oryhealt hcare.o rg  

 

Jam es E. Bo st , MS, PhD   b ost je@up m c.ed u  

 

Jared  J. Gran t ham , MD  jgran t ha@kum c.ed u  

 

Michal Mrug, MD  m m rug@uab .ed u  

 

Vicen t e E. To r res, MD, PhD  t o r res.vicen t e@m ayo .ed u  

 

 
 

 

 

 

mailto:arlene.chapman@emoryhealthcare.org
mailto:bostje@upmc.edu
mailto:jgrantha@kumc.edu
mailto:mmrug@uab.edu
mailto:torres.vicente@mayo.edu


CRISP II Study Address Directory 

 402  

Dat a Managem ent  and Qualit y  Cont rol Com m it t ee  
 

 

 

 Phone Fax 

Chairm an  

Jam es E. Bo st , MS, PhD (412) 246-6932 (412) 246-6954 

 

K. Ty Bae, MD, PhD (412) 383-1980 (412) 383-2306 

 

William  M. Benn et t , MD (503) 413-7349 (503) 413-6563 

 

Jared  J. Gran t ham , MD (913) 588-7605 (913) 588-9251 

 

Johana Schaf er , MS (412) 641-2328 (412) 641-2582 

  

 

 

 

 

Em ail Ad d resses 

Chairm an  

Jam es E. Bo st , MS, PhD   b ost je@up m c.ed u  

 

K. Ty Bae, MD, PhD   b aek@up m c.ed u  

 

William  M. Benn et t , MD   b enn et t w @lhs.o rg  

 

Jared  J. Gran t ham , MD  jgran t ha@kum c.ed u  

 

Johana Schaf er , MS  schaf er j@up m c.ed u  

 

 

 

mailto:bostje@upmc.edu
mailto:baek@upmc.edu
mailto:bennettw@lhs.org
mailto:jgrantha@kumc.edu
mailto:schaferj@upmc.edu


CRISP II Study Address Directory 

 403  

Form s Com m it t ee 
 

 

 

 Phone Fax 

Chairm an  

Ar len e B. Chap m an, MD (404) 686-8280 (404) 686-8299 

 

Jared  J. Gran t ham , MD (913) 588-7605 (913) 588-9251 

 

Teresa Chacana, RN, BSN, CPN (205) 934-7649 (205) 975-0814 

  

Yoosun  Han  (404) 727-3845 (404) 727-3425 

 

Vickie Kub ly  (507) 266-9207 (507) 255-0770 

 

Johana Schaf er , MS (412) 641-2328 (412) 641-2582 

 

Bet h  St af f o rd , RN (913) 588-7609 (913) 588-7606 

 

 

 

 

 

 

Em ail Ad d resses 

Chairm an  

Ar len e B. Chap m an, MD   ar len e.chap m an@em oryhealt hcare.o rg  

 

Jared  J. Gran t ham , MD  jgran t ha@kum c.ed u  

 

Teresa Chacana, RN, BSN, CPN  t chacana@uab .ed u  

 

Yoosun  Han   yhan2@em ory.ed u  

 

Vickie Kub ly   Kub ly.vickie@m ayo .ed u  

 

Johana Schaf er , MS  schaf er j@up m c.ed u  

 

Bet h  St af f o rd , RN  b st af f o rd @kum c.ed u 

 

 

 

 

mailto:arlene.chapman@emoryhealthcare.org
mailto:jgrantha@kumc.edu
mailto:tchacana@uab.edu
mailto:yhan2@emory.edu
mailto:Kubly.vickie@mayo.edu
mailto:schaferj@upmc.edu
mailto:bstafford@kumc.edu


CRISP II Study Address Directory 

 404  

Genet ics Com m it t ee  
 

 

 

 Phone Fax 

Chairm an  

Pet er  C. Har r is, PhD (507) 266-0541 (507) 266-3774 

 

Jam es E. Bo st , MS, PhD (412) 246-6932 (412) 246-6954  

 

Ar len e B. Chap m an, MD (404) 686-8280 (404) 686-8299 

 

Jared  J. Gran t ham , MD (913) 588-7605 (913) 588-9251 

 

Lisa M. Guay-Woo d f o rd , MD (205) 934-7308 (205) 975-5689 

   

Cat her ine M. Meyers, MD (301) 594-7717 (301) 480-3510  

 

Vicen t e E. To r res, MD, PhD (507) 284-0944 (507) 266-7891 

 

 

 

 

 

Em ail Ad d resses 

Chairm an  

Pet er  C. Har r is, PhD har r is.p et er@m ayo .ed u  

 

Bost , Jam es E. MS, PhD b ost je@up m c.ed u  

 

Ar len e B. Chap m an, MD ar len e.chap m an@em oryhealt hcare.o rg  

 

Jared  J. Gran t ham , MD jgran t ha@kum c.ed u  

 

Lisa Guay-Wo od f o rd , MD lgw @uab .ed u  

 

Cat her ine M. Meyers, MD m eyersc@ext ra.n id d k.n ih .gov  

 

Vicen t e E. To r res, MD, PhD t o r res.vicen t e@m ayo .ed u  

 

 

 

 

 

 

 

 

mailto:harris.peter@mayo.edu
mailto:bostje@upmc.edu
mailto:arlene.chapman@emoryhealthcare.org
mailto:jgrantha@kumc.edu
mailto:lgw@uab.edu
mailto:meyersc@extra.niddk.nih.gov
mailto:torres.vicente@mayo.edu


CRISP II Study Address Directory 

 405  

Im aging Com m it t ee  
 

 

 

  

 Phone Fax 

Chairm an  

K. Ty Bae, MD, PhD (412) 383-1982  (412) 383-2306 

 

Bernard  F. King, MD (507) 538-1200  (507) 284-9245 

 

Mark E. Lo ckhar t , MD (205) 934-7130  (205) 975-7213 

 

Diego  R. Mar t in , MD, Ph D (404) 778-3800  (404) 778-3080 

 

Louis H. Wet zel, MD (913) 588-7894  (913) 588-7899 

 

 

 

 
E-m ail Ad d resses 

Chairm an   

K. Ty Bae, MD, PhD b aek@up m c.ed u  

 

Bernard  F. King, MD b f king@m ayo .ed u  

 

Mark E. Lockhar t , MD m lockhar@uab .ed u  

 

Diego  R. Mar t in , MD, Ph D d iego_m ar t in@em o ry.o rg  

 

Louis H. Wet zel, MD lw et zel@kum c.ed u  

 

 

mailto:baek@upmc.edu
mailto:king.bernard@mayo.edu
mailto:mlockhar@uab.edu
mailto:diego_martin@emory.org
mailto:lwetzel@kumc.edu


CRISP II Study Address Directory 

 406  

Publicat ions Com m it t ee  
 

 

 

 

 Phone  Fax 

Chairm an  

Vicen t e E. To r res, MD, PhD (507) 284-0944  (507) 266-7891 

 

Jam es E. Bo st , MS, PhD (412) 246-6932  (412) 246-6954 

 

Ar len e B. Ch ap m an, MD (404) 686-8280  (404) 686-8299 

 

Jared  J. Gran t ham , MD (913) 588-7605  (913) 588-9251 

 

Cat her ine M. Meyers, MD (301) 594-7717  (301) 480-3510 

 

 

 

 

Em ail Ad d resses 

Chairm an   

Vicen t e E. To r res, MD, PhD t o r res.vicen t e@m ayo .ed u  

 

Jam es E. Bo st , MS, PhD b ost je@up m c.ed u  

 

Ar len e Chap m an, MD ar len e.chap m an@em oryhealt hcare.o rg  

 

Jared  J. Gran t ham , MD jgran t ha@kum c.ed u  

 

Cat her ine M. Meyers, MD m eyersc@ext ra.n id d k.n ih .gov  

 

 

 

 

 

 

 

 

 

 
 

 

 

 
 

mailto:torres.vicente@mayo.edu
mailto:bostje@upmc.edu
mailto:arlene.chapman@emoryhealthcare.org
mailto:jgrantha@kumc.edu
mailto:meyersc@extra.niddk.nih.gov


CRISP II Study Address Directory 

 407  

Dat a Coordinat ing Im age Analysis Cent er  

Universit y  of  Pit t sburgh  

Pit t sburgh, Pennsylvania  

 

 
BAE, K. Ty, MD, PhD Telep hone: (412) 641-2657 

Pr incip al Invest igat o r  Fax: (412) 641-2582 

Un iversit y o f  Pit t sb urgh  em ail: b aek@up m c.ed u  

3362 Fif t h  Avenue 

Pit t sb urgh , PA 15213 

 

BOST, Jam es E., MS, PhD Telep hone: (412) 246-6932 

Co-Invest igat o r  Fax: (412) 246-6954 

Un iversit y o f  Pit t sb urgh  em ail: b ost je@up m c.ed u  

Dat a Cen t er , Cen t er  f o r  Research  on  Healt h  Care  

200 Meyran  Avenue, Suit e 200 

Pit t sb urgh , PA 15213 

 

BRAGG, Tim  Telep hone: (412) 692-4898 

Syst em s Analyst  Fax: (412) 586-9672 

Un iversit y o f  Pit t sb urgh  em ail: b raggt j@up m c.ed u  

Dat a Cen t er , Cen t er  f o r  Research  on  Healt h  Care  

200 Meyran  Avenue, Suit e 200 

Pit t sb urgh , PA 15213 

 

CHANG, Sam uel Telep hone: (412) 641-2591 

Research  Associat e Fax: (412) 641-2582 

Un iversit y o f  Pit t sb urgh  em ail:  changs@up m c.ed u  

3362 Fif t h  Avenue 

Pit t sb urgh , PA 15213 

 

SCHAFER, Johana, MS Telep hone: (412) 641-2328 

Pro ject  Coo rd inat o r  Fax: (412) 641-2582 

Un iversit y o f  Pit t sb urgh  em ail:  schaf er j@up m c.ed u  

3362 Fif t h  Avenue 

Pit t sb urgh , PA 15213 

 

SEFCIK, Ter ry, MSIS Telep hone: (412) 692-4851 

Syst em s Analyst  Fax: (412) 246-6954 

Un iversit y o f  Pit t sb urgh  em ail: sef cikt h@up m c.ed u  

Dat a Cen t er , Cen t er  f o r  Research  on  Healt h  Care  

200 Meyran  Avenue, Suit e 200 

Pit t sb urgh , PA 15213 

 

SIAN, Layla S. Telep hone: (412) 692-2693 

Syst em s Analyst  Fax: (412) 586-9672 

Un iversit y o f  Pit t sb urgh  em ail: sian ls@up m c.ed u  

Dat a Cen t er , Cen t er  f o r  Research  on  Healt h  Care  

200 Meyran  Avenue, Suit e 200 

Pit t sb urgh , PA 15213 

 

TAO, Cheng, MD Telep hone: (412) 641-2671 

mailto:baek@upmc.edu
mailto:bostje@upmc.edu
mailto:braggtj@upmc.edu
mailto:%20changs@upmc.edu
mailto:%20schaferj@upmc.edu
mailto:sefcikth@upmc.edu
mailto:sianls@upmc.edu
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Research  Associat e Fax: (412) 641-2582 

Un iversit y o f  Pit t sb urgh  em ail: t aoc@up m c.ed u  

3362 Fif t h  Avenue 

Pit t sb urgh , PA 15213 

 

mailto:taoc@upmc.edu
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Dat a Coordinat ing Im age Analysis Cent er  

Universit y  of  Pit t sburgh  

Pit t sburgh, Pennsylvania  

(con t inue) 

 

 

WANG, JinHong, MD Telep hone: (412) 641-2590 

Research  Associat e Fax: (412) 641-2582 

Un iversit y o f  Pit t sb urgh  em ail:  w angj4@up m c.ed u  

3362 Fif t h  Avenue 

Pit t sb urgh , PA 15213 

 

 

 

mailto:%20wangj4@upmc.edu
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Dat a Coordinat ing Im age Analysis Cent er  

Washingt on Universit y  

St . Louis, Missour i 
 

 

 

 

COMMEAN, Paul K., BEE Telep hone: (314) 362-8497 

Im aging Pro ject  Manager  Fax: (314) 362-6971 

Mallinckro d t  In st it u t e o f  Rad io logy  em ail: com m eanp @m ir .w ust l.ed u  

4525 Sco t t  Aven ue, Suit e 3361 

St . Louis, MO  63110 

 

 

GAINES, Mary Virginia, BS Telep hone: (314) 362-2962 

Im aging Pro ject  Coo rd inat o r  Fax: (314)362-7259 

Mallinckro d t  In st it u t e o f  Rad io logy  em ail: gainesm @m ir .w ust l.ed u  

4525 Sco t t  Aven ue, Sui t e 3337  

St . Louis, MO  63110 

 

VENDT, Bruce  Telep hone: (314) 362-1882 

Syst em s Manager  Fax: (314) 362-6971 

Mallinckro d t  In st it u t e o f  Rad io logy  em ail: ven d t b @m ir .w ust l.ed u  

4525 Sco t t  Aven ue, Suit e 3338 

St . Louis, MO 63110 

mailto:commeanp@mir.wustl.edu
mailto:gainesm@mir.wustl.edu
mailto:vendtb@mir.wustl.edu
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Par t icipat ing Clin ical Cent er  

Em ory Universit y  

At lant a, Georgia  
 

 

CHAPMAN, Ar lene B., MD Telep hone: (404) 686-8280 

Pr incip al Invest igat o r  Fax: (404) 686-8299  

Dep ar t m en t  o f  Med icin e-Nep h ro lo gy                     em ail:     ar lene.chap m an@em oryhealt hcare.o rg   

Em o ry Un iversit y Scho o l o f  Med icine   

WMB 338 

1639 Pierce Dr ive 

At lan t a, GA 30322 

   

MARTIN, Diego R., MD, PhD Telep hone:  (404) 778-3800 

Dep ar t m en t  o f  Rad io lo gy  Fax: (404) 778-3080 

Em o ry Un iversit y Hosp it al em ail: d iego_m ar t in@em o ry.o rg  

Build ing A, AT622 

1365 Clif t on  Road , NE 

At lan t a, GA 30322 

 

RAHBARI-Oscoui, Freder ic, MD Telep hone: (404) 727-2590 

Renal Division , Dep ar t m en t  o f  Med icine  Fax: (404) 727-3425 

Em o ry Un iversit y Scho o l o f  Med icine  em ail: f rahb ar@em ory.ed u  

101 Woo d ruf f  Circle, Suit e 338 

At lan t a, GA 30322 

  

HAN, Yoosun  Telep hone: (404) 727-3845 

St ud y Coord inat o r  Fax: (404) 727-3425 

Em o ry Un iversit y Scho o l o f  Med icine em ail: yhan2@em ory.ed u  

Woo d ruf f  Mem or ial Research  Build ing    

Suit e 338 

101 Woo d ruf f  Circle 

At lan t a, GA 30322 

 

WATKINS, Diane  Telep hone: (404) 712-1354 

St ud y Coord inat o r  Fax: (404) 686-8299 

Em o ry Un iversit y Scho o l o f  Med icine  em ail: d p w at ki@em ory.ed u  

Cen t er  f o r  Hyp er t en sio n  and  Renal Disease 

Craw f o rd  W. Long Hosp it al 

550 Peach t ree St reet  NE 

At lan t a, GA 30308-2225 

 

 

mailto:arlene.chapman@emoryhealthcare.org
mailto:diego_martin@emory.org
mailto:frahbar@emory.edu
mailto:yhan2@emory.edu
mailto:dpwatki@emory.edu
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Par t icipat ing Clin ical Cent er  

Universit y  of  Kansas  

Kansas Cit y , Kansas 

 

 

GRANTHAM, Jar ed J., MD Telep hone: (913) 588-7605 

Pr incip al Invest igat o r  Fax: (913) 588-9251 

Kid ney Inst it u t e-6018 WHE em ail: jgrantha@kumc.edu 

Un iversit y o f  Kansas Med ical Cen t er  

3901 Rainb o w  Blvd . 

Kansas Cit y, KS 66160 

 

WINKLHOFER, Franz, MD Telep hone: (913) 588-7609 

Co-Invest igat o r  Fax: (913) 588-7606 

Kid ney Inst it u t e em ail: f w inklho@kum c.ed u  

Un iversit y o f  Kansas Med ical Cen t er    

4015 Sud ler  Build ing  

3901 Rainb o w  Blvd . 

Kansas Cit y, KS 66160 

 

WETZEL, Louis H., MD Telep hone: (913) 588-7894 

Co-Invest igat o r  Fax: (913) 588-7899 

Un iversit y o f  Kansas Med ical Cen t er  em ail: lwetzel@kumc.edu 

Dep ar t m en t  o f  Rad io lo gy 

3901 Rainb o w  Blvd . 

Kansas Cit y, KS 66160-7234 

 

STAFFORD, Bet h, RN Telep hone: (913) 588-7609 

St ud y Coord inat o r  Fax: (913) 588-7606 

Un iversit y o f  Kansas Med ical Cen t er  em ail: b st af f o rd @kum c.ed u  

4015 Sud ler  Build ing  Pager : (913) 917-2810 

3901 Rainb o w  Blvd . 

Kansas Cit y, KS 66160-7382 

 

LANZA, Pam , RN Telep hone: (913) 588-8983 

St ud y Coord inat o r  Fax: (913) 588-7606 

Un iversit y o f  Kansas Med ical Cen t er  em ail: p lanza@kum c.ed u  

4015 Sud ler  Build ing  

3901 Rainb o w  Blvd . 

Kansas Cit y, KS 66160 

 

 

 

 

 

mailto:jgrantha@kumc.edu
mailto:fwinklho@kumc.edu
mailto:lwetzel@kumc.edu
mailto:bstafford@kumc.edu
mailto:planza@kumc.edu
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Par t icipat ing Clin ical Cent er  

Mayo Clinic 

Rochest er , Minnesot a 
 

 

TORRES, Vicent e E., MD, PhD Telep hone: (507) 266-7093 

Pr incip al Invest igat o r  Fax: (507) 266-7891  

Mayo  Clin ic em ail: t o r res.vicen t e@m ayo .ed u  

Dep ar t m en t  o f  In t ernal Med icine-Nep hro logy  

Eisen b erg Build ing – S 24 

200 Fir st  St reet  SW 

Roch est er , MN 55905 

  

KING, Bernard F., MD Telep hone: (507) 538-1200 

Co-Invest igat o r  Fax:  (507) 284-9245 

Dep ar t m en t  o f  Rad io lo gy  em ail: b f king@m ayo .ed u  

Mayo  Clin ic 

200 Fir st  St reet  SW 

Roch est er , MN 55905 

 

GLOCKNER, Jam es F., MD, PhD Telep hone: (507) 266-3350 

Rad io lo gist  Fax: (507) 255-4068 

Mayo  Clin ic em ail: g lockn er .jam es@m ayo .ed u  

Dep ar t m en t  o f  Rad io lo gy  

Old  Mar ion  Hall 1, Rad io logy  

200 Fir st  St reet  SW 

Roch est er , MN 55905 

 

HARRIS, Pet er  C., PhD Telep hone: (507) 266-0541 o r   

Division  o f  Nep h ro lo gy, St ab ile 7  (507) 255-3774 

Mayo  Clin ic Fax: (507) 266-9315 

200 Fir st  St reet  em ail: har r is.p et er@m ayo .ed u  

Roch est er , MN 55905 

 

KUBLY, Vickie  Telep hone: (507) 266-9207  

St ud y Coord inat o r  Fax: (507) 255-0770 

Dep ar t m en t  o f  Nep hro logy  em ail:  kub ly.vickie@m ayo .ed u  

Mayo  Clin ic  

200 Fir st  St reet , SW  

Eisen b erg S-33J    

Roch est er , MN 55905 

   

SPENCER, Dor ot hy  Telep hone: (507) 266-3868   

St ud y Coord inat o r  Fax: (507) 255-0770 

Dep ar t m en t  o f  Nep hr o logy em ail: sp encer .d o ro t hy@m ayo .ed u  

Mayo  Clin ic  

200 Fir st  St reet , SW  

Eisen b erg S-33G    

Roch est er , MN 55905 

mailto:torres.vicente@mayo.edu
mailto:bfking@mayo.edu
mailto:glockner.james@mayo.edu
mailto:harris.peter@mayo.edu
mailto:spencer.dorothy@mayo.edu
mailto:spencer.dorothy@mayo.edu
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Par t icipat ing Clin ical Cent er  

Universit y  of  Alabam a-Birm ingham  

Birm ingham , Alabam a 
 

 

GUAY-WOODFORD, Lisa M., MD Telep hone: (205) 934-7308  

Pr incip al Invest igat o r  Fax: (205) 975-5689 

Un iversit y o f  Alab am a at  Birm ingham  em ail: lgw @uab .ed u  

Kaul Build in g, Room  740 

1530 3rd  Aven ue So ut h  

Birm in gham , AL 35294-0024  

 

MRUG, Michal, MD Telep hone: (205) 975-6129  

Un iversit y o f  Alab am a at  Birm ingham  Fax: (205) 975-5689 

Kaul Build in g, Room  752A em ail: m m rug@uab .ed u  

1530 3rd  Aven ue Sout h  

Birm in gham , AL 35294-0005 

 

LOCKHART, Mark E., MD, MPH Telep hone: (205) 934-7130 

Dep ar t m en t  o f  Rad io lo gy, JTN358 Fax: (205) 975-7213 

Un iversit y o f  Alab am a at  Birm ingham  em ail: m lockhar@uab m c.ed u  

619 Sout h  19t h St reet  

Birm in gham , AL 35294 

 

CHACANA, Ter esa, RN, BSN, CPN Telep hone: (205) 934-7649 

St ud y Coord inat o r  Fax: (205) 975-0814 

Un iversit y o f  Alab am a at  Birm ingham  em ail: t chacana@uab .ed u  

Kaul Build in g, Room  705 

1530 Th ird  Avenue Sout h   

Birm in gham , AL 35294-0024  

 

 

 

 

 

 

 

 

 

 

 

mailto:lgw@uab.edu
mailto:mmrug@uab.edu
mailto:mlockhar@uabmc.edu
mailto:tchacana@uab.edu
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CRISP Steering Committee     
crispsteer@list.pitt.edu    
   
William M. Bennett 
K. Ty Bae 
James E. Bost 
Arlene B. Chapman 
Lisa M. Guay-Woodford 
Jared J. Grantham 
Peter C. Harris 
Catherine M. Meyers 
Laura K. Moen 
Michal Mrug 
Vicente E. Torres 
Mary V. Gaines 
Johana Schafer 
 
CRISP Coordinators 
crispcoord@list.pitt.edu 
Teresa Chacana 
Yoosun Han 
Vickie Kubly 
Dorothy Spencer 
Beth Stafford 
Mary V. Gaines 
Johana Schafer 
 
CRISP Imaging Committee 
crispimage@list.pitt.edu 
K. Ty Bae 
James F. Glockner 
Bernard King 
Mark Lockhart 
Diego Martin 
Louis Wetzel 
Samuel Chang 
Cheng Tao 
Jinhong Wang 
Mary V. Gaines 
Johana Schafer 
 
 
 
 

CRISP Genetics Committee 
crispgenetics@list.pitt.edu 

Peter C. Harris 
James E. Bost 
Arlene B. Chapman 
Lisa M. Guay-Woodford 
Jared J. Grantham 
Catherine M. Meyers 
Vicente E. Torres 
 

All on CRISP Mailing Lists 
crispall@list.pitt.edu 

 

mailto:crispsteer@list.pitt.edu
mailto:crispcoord@list.pitt.edu
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mailto:crispall@list.pitt.edu

