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1 Standard Disclaimer 

The intent of this DSIC is to provide confidence that the data distributed by the NIDDK repository is a true copy of the study data. Our intent is not to assess the integrity of the statistical analyses reported by study investigators. As with all statistical analyses of complex datasets, complete replication of a set of statistical results should not be expected in secondary analysis. This occurs for a number of reasons including differences in the handling of missing data, restrictions on cases included in samples for a particular analysis, software coding used to define complex variables, etc. Experience suggests that most discrepancies can ordinarily be resolved by consultation with the study data coordinating center (DCC), however this process is labor-intensive for both DCC and Repository staff. It is thus not our policy to resolve every discrepancy that is observed in an integrity check. Specifically, we do not attempt to resolve minor or inconsequential discrepancies with published results or discrepancies that involve complex analyses, unless NIDDK Repository staff suspect that the observed discrepancy suggests that the dataset may have been corrupted in storage, transmission, or processing by repository staff. We do, however, document in footnotes to the integrity check those instances in which our secondary analyses produced results that were not fully consistent with those reported in the target publication. 
2 Study Background

The Epidemiology of Diabetes Interventions and Complications (EDIC) study was initiated as follow-up to examine the long-term effects of the original DCCT interventions on diabetic complications such as cardiovascular events and advanced retinal and renal disease. Over 90 percent of participants from the DDCT study were followed by the EDIC study. Similar to the DCCT study, glycosylated hemoglobin values, fasting lipid levels, serum creatinine values, and other risk factors for cardiovascular disease were measured at different intervals for participants. Cardiovascular complications were assessed with standardized means and classified by an independent committee. The EDIC study has found that intensive diabetes therapy reduced risk of cardiovascular disease in patients with type 1 diabetes and that the differences in outcomes between the intensive and conventional therapy groups persist after long-term study.

3 Archived Datasets 

All the SAS data files, as provided by the Data Coordinating Center (DCC), are located in the DCCT_EDIC folder in the data package. For this replication, variables were taken from the “glyc_var_long.sas7bdat” dataset. 
4 Statistical Methods 

Analyses were performed to duplicate results for the data published by Lachin, et al [1] in Diabetes Care in June 2017. To verify the integrity of the dataset, descriptive statistics were computed.
5 Results 

For Table 1 in the publication [1], Measures of glycemia and glycemic variability in the DCCT cohort at baseline, at 1 year of follow-up, and over all visits (N = 1,441), Table A lists the variables that were used in the replication. 
6 Conclusions 

The results of the replication are almost an exact match to the published results. Some of the data do not match due to the number of imputations used. 
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Table A: Variables used to replicate Table 1
	Table Variable
	dataset.variable

	Measure of average glucose,

median (quartiles 1, 3), rSD*

Within-day mean blood

glucose (mg/dL)
	glyc_var_long.BGPX

	Longitudinal mean HbA1c (%)
	glyc_var_long.MWPMG

	Measures of glucose variability,

median (quartiles 1, 3), rSD*

Within-day standard deviation (mg/dL)
	glyc_var_long.BGPS

	Within-day MAGE (mg/dL)
	glyc_var_long.BGPMAGE

	Within-day M-value
	glyc_var_long.BGBMVALUE

	Longitudinal mean MAGE (mg/dL)
	glyc_var_long.MWPMAGE

	Longitudinal mean M-value
	glyc_var_long.MMBGLVMVAL

	Total variance† within and between

days (mg/dL)2
	glyc_var_long.MWPMT

	Between-day variance† (mg/dL)2
	glyc_var_long.MWPMXV

	DCCT quarterly visit
	glyc_var_long .DCCTQTR


	
	Manuscript N
	DSIC
	Diff
	Manuscript Q1
	DSIC
	Diff
	Manuscript Q3
	 DSIC
	Diff
	Manuscript RSQ
	DSIC
	Diff

	BASELINE
	
	
	
	
	
	
	
	
	
	
	
	

	Measure of average glucose, median (quartiles 1, 3), rSD      
	
	
	
	
	
	
	
	
	
	
	
	

	Within-day mean blood glucose (mg/dL)                         
	223.1
	223.1
	0
	172.2
	172.2
	0
	282.1
	282.1
	0
	81.5
	81.5
	0

	Longitudinal mean of the profile mean glucose (mg/dL)         
	223.1
	
	
	172.2
	
	
	282.1
	
	
	81.5
	
	

	Longitudinal mean HbA1c (%)                                   
	8.8
	
	
	7.9
	
	
	10.1
	
	
	1.6
	
	

	Longitudinal mean HbA1c (mmol/mol)                            
	72.7
	
	
	62.8
	
	
	86.9
	
	
	17.9
	
	

	                                                              
	
	
	
	
	
	
	
	
	
	
	
	

	Measures of glucose variability, median (quartiles 1, 3), rSD*
	
	
	
	
	
	
	
	
	
	
	
	

	Within-day standard deviation (mg/dL)                         
	77.2
	77.2
	0
	60.2
	60.2
	0
	98.7
	98.7
	0
	28.5
	28.5
	0

	Within-day MAGE (mg/dL)                                       
	163.8
	163.8
	0
	117
	117
	0
	214.5
	214.5
	0
	72.3
	72.3
	0

	Within-day M-value                                            
	96.9
	96.9
	0
	56.1
	56.1
	0
	154.5
	154.5
	0
	72.9
	72.9
	0

	Longitudinal mean MAGE (mg/dL)                                
	163.8
	
	
	117
	
	
	214.5
	
	
	72.3
	
	

	Longitudinal mean M-value                                     
	96.9
	
	
	56.1
	
	
	154.5
	
	
	72.9
	
	

	Total variance within and between days (mg/dL)2              
	6,165.70
	
	
	3,770.60
	
	
	9,893.20
	
	
	4,538.70
	
	

	Between-day variance? (mg/dL)2                                
	
	
	
	
	
	
	
	
	
	
	
	

	Pooled within-day variance? (mg/dL)2                          
	6,165.70
	
	
	3,770.60
	
	
	9,893.20
	
	
	4,538.70
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	YEAR 1
	
	
	
	
	
	
	
	
	
	
	
	

	Measure of average glucose, median (quartiles 1, 3), rSD      
	
	
	
	
	
	
	
	
	
	
	
	

	Within-day mean blood glucose (mg/dL)                         
	177.1
	177.1
	0
	134.8
	133.7
	1.1
	231.5
	232.4
	-0.9
	71.7
	73.2
	-1.5

	Longitudinal mean of the profile mean glucose (mg/dL)         
	183.4
	180.2
	3.2
	148.4
	146
	2.4
	232.3
	227
	5.3
	62.2
	60.1
	2.1

	Longitudinal mean HbA1c (%)                                   
	7.6
	7.6
	0
	6.9
	6.8
	0.1
	8.9
	8.9
	0
	1.5
	1.5
	0

	Longitudinal mean HbA1c (mmol/mol)                            
	59.6
	
	
	51.9
	
	
	73.8
	
	
	16.2
	
	

	                                                              
	
	
	
	
	
	
	
	
	
	
	
	

	Measures of glucose variability, median (quartiles 1, 3), rSD*
	
	
	
	
	
	
	
	
	
	
	
	

	Within-day standard deviation (mg/dL)                         
	72
	70.3
	1.7
	52.6
	51.9
	0.7
	92.2
	91.7
	0.5
	29.4
	29.5
	-0.1

	Within-day MAGE (mg/dL)                                       
	143
	146
	-3
	103
	105
	-2
	201.5
	201.5
	0
	73
	71.5
	1.5

	Within-day M-value                                            
	53.2
	52.2
	1
	27.1
	28.1
	-1
	103.3
	97.9
	5.4
	56.5
	51.7
	4.8

	Longitudinal mean MAGE (mg/dL)                                
	150.4
	152.5
	-2.1
	122.3
	124.3
	-2
	183.3
	185
	-1.7
	45.2
	45
	0.2

	Longitudinal mean M-value                                     
	58.3
	
	
	36
	
	
	97.9
	
	
	45.9
	
	

	Total variance within and between days (mg/dL)2              
	6,093.90
	6218
	-124.1
	4,239.00
	4298
	-59
	8,709.40
	8950.1
	-240.7
	3,314.00
	3448.6
	-134.6

	Between-day variance? (mg/dL)2                                
	1,465.10
	1458.2
	6.9
	700.5
	707.9
	-7.4
	3,013.90
	3077
	-63.1
	1,714.90
	1756.2
	-41.3

	Pooled within-day variance? (mg/dL)2                          
	5,694.50
	
	
	3,960.80
	
	
	7,983.80
	
	
	2,982.20
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	All Visits
	
	
	
	
	
	
	
	
	
	
	
	

	Measure of average glucose, median (quartiles 1, 3), rSD      
	
	
	
	
	
	
	
	
	
	
	
	

	Within-day mean blood glucose (mg/dL)                         
	182.7
	182.7
	0
	139.7
	139.7
	0
	241.7
	241.7
	0
	75.6
	75.6
	0

	Longitudinal mean of the profile mean glucose (mg/dL)         
	182
	182
	0
	149.1
	149.1
	0
	229.6
	229.6
	0
	59.7
	59.7
	0

	Longitudinal mean HbA1c (%)                                   
	7.9
	7.9
	0
	7
	7
	0
	9.1
	9.1
	0
	1.6
	1.6
	0

	Longitudinal mean HbA1c (mmol/mol)                            
	62.8
	
	
	53
	
	
	76
	
	
	17
	
	

	                                                              
	
	
	
	
	
	
	
	
	
	
	
	

	Measures of glucose variability, median (quartiles 1, 3), rSD*
	
	
	
	
	
	
	
	
	
	
	
	

	Within-day standard deviation (mg/dL)                         
	74.6
	74.6
	0
	55.2
	55.2
	0
	97.7
	97.7
	0
	31.5
	31.5
	0

	Within-day MAGE (mg/dL)                                       
	154.5
	154.5
	0
	109
	109
	0
	213.5
	213.5
	0
	77.5
	77.5
	0

	Within-day M-value                                            
	61.68
	61.3
	0.38
	31.82
	31.9
	-0.08
	114.3
	113.3
	1
	61.2
	60.3
	0.9

	Longitudinal mean MAGE (mg/dL)                                
	158.6
	158.6
	0
	133.4
	133.4
	0
	187.2
	187.2
	0
	39.9
	39.9
	0

	Longitudinal mean M-value                                     
	71.14
	
	
	45.64
	
	
	112.1
	
	
	49.3
	
	

	Total variance within and between days (mg/dL)2              
	7,129.10
	7129.1
	0
	4,902.40
	4902.4
	0
	10,000.40
	10000.4
	0
	3,779.20
	3779.2
	0

	Between-day variance? (mg/dL)2                                
	1,980.60
	1980.6
	0
	1,040.70
	1040.7
	0
	3,605.60
	3605.6
	0
	1,901.30
	1901.3
	0

	Pooled within-day variance? (mg/dL)2                          
	6,213.10
	
	
	4,491.40
	
	
	8,438.90
	
	
	2,926.30
	
	


 Attachment A: SAS Code 
options nocenter validvarname=upcase;

title '/prj/niddk/ims_analysis/DCCT_EDIC/prog_initial_analysis/dsic_20190603.sas';

run;

*********;

* INPUT  ;

*********;

libname pclib '/prj/niddk/ims_analysis/DCCT_EDIC/private_orig_data/GLYC_VAR/'; 

%macro mq(invar, indata, seed);

  data &invar;

    set &indata;

    call streaminit(&seed);

    r=ceil(rand('uniform')*10);


if _imp=r;


keep /*patient*/ &invar;

  run;

  title3 "&indata: &invar";

  proc means data=&invar median q1 q3 noprint;

    var &invar;


output out=&invar.m median=m&invar q1=q1&invar q3=q3&invar;

  run;

  data &invar.m;

    length covarf $20;

    set &invar.m;


rsq&invar=0.7413011*(q3&invar-q1&invar);

        covarf = "&invar";             

  run;

  data tbl&indata;

    set tbl&indata &invar.m (rename=(m&invar=mean q1&invar=q1 q3&invar=q3 rsq&invar=rsq));

    mean = round(mean, .1);

    q1   = round(q1, .1);

    q3   = round(q3, .1);

    rsq  = round(rsq, .1);

  run;

%mend;

data analy;

  set pclib.GLYC_VAR_LONG;

run;

proc contents data=analy;

run;

proc freq data=analy;

  tables  dcctqtr lastqv/missing;

  run;  

* All visits;

data analy;

  set analy;

  vhba=sdhba**2;

  if dcctqtr<=lastqv;

run;

* 1 Year;

data year1;

  set analy;

  if 4 <= DCCTQTR <= 4;

run;

* Baseline;

data baseline;

  set analy;

  vhba=sdhba**2;

  if dcctqtr=0;

run;

data tblbaseline;

  set _null_;

run;

%mq(bgpx,baseline,1591);  

   

%mq(mwpmx,baseline,7371);    

 

%mq(mhba,baseline,4631);     

 

%mq(bgps,baseline,9301);     

   

%mq(bgpmage,baseline,7135);  

   

%mq(bgpmvalue,baseline,9845);

   

%mq(mwpmage,baseline,1652);  

   

%mq(mwpmt,baseline,2214);    

   

%mq(mwpmxv,baseline,3156);   

 

proc print data=tblbaseline;

   

  var covarf mean q1 q3 rsq;

title3 "Baseline";

run;

data tblyear1;

  set _null_;

run;

%mq(bgpx,year1,1591);  

%mq(mwpmx,year1,7371);    

%mq(mhba,year1,4631);     

%mq(bgps,year1,9301);     

%mq(bgpmage,year1,7135);  

%mq(bgpmvalue,year1,9845);

%mq(mwpmage,year1,1652);  

%mq(mwpmt,year1,2214);    

%mq(mwpmxv,year1,3156);   

proc print data=tblyear1;

  var covarf mean q1 q3 rsq;

title3 "Year 1";

run;

data tblanaly;

  set _null_;

run;

%mq(bgpx,analy,1591);

%mq(mwpmx,analy,7371); 

%mq(mhba,analy,4631); 

%mq(bgps,analy,9301); 

%mq(bgpmage,analy,7135); 

%mq(bgpmvalue,analy,9845); 

%mq(mwpmage,analy,1652); 

%mq(mwpmt,analy,2214); 

%mq(mwpmxv,analy,3156); 

proc print data=tblanaly;

  var covarf mean q1 q3 rsq; 

  title3 "All visits";

run;

1

