
 

Developing and Testing Integrated, Multi-factorial Cardiovascular Disease Risk 

Reduction Strategies in South Asia (CARRS Translation Trial) 

 
A multi-site, individually randomized, controlled translation trial of integrated and comprehensive 

care strategies to reduce CVD risk among 1,120 T2DM patients in South Asia 

 

Steering Committee of Investigators: 
 

Dorairaj Prabhakaran, MD, MSc, DM * 
Public Health Foundation of India (PHFI) 

New Delhi, India 
 

Nikhil Tandon, MD, PhD 
All India Institute of Medical Sciences (AIIMS) 

New Delhi, India 
 

Viswanathan Mohan, MD, FRCP, PhD, DSc, FNASc 
Madras Diabetes Research Federation (MDRF) 

Chennai, India 
 

K. Srinath Reddy, MD, MSc, DM 
Public Health Foundation of India (PHFI) 

New Delhi, India 
 

K.M. Venkat Narayan, MD, MSc, MBA, FRCP 
Emory University 

Atlanta, United States 
 

Muhammad Masood Kadir, MBBS, FCPS, MPH 

Aga Khan University,  
Karachi, Pakistan 

 
Mohammed K. Ali, MBChB, MSc, MScGH 

Emory University 

Atlanta, United States 
 

* Principal Investigator 

 
 

Supported by: 

National Heart Lung and Blood Institute, National Institutes of Health, USA 
Contract # HHSN268200900026C 

& 
Ovations Chronic Disease Initiative, UnitedHealth Group, USA 

 

 
PROTOCOL Version 2.6: 21May2011 

 

 



 

CARRS Translation Trial Protocol Version 2.6-21May2011  Page 2 of 73 
      

TABLE OF CONTENTS 

    Page 

ABBREVIATIONS AND ACRONYMS ..................................................................................................... 5 

STEERING COMMITTEE OF INVESTIGATORS .................................................................................... 7 

PARTICIPATING CLINIC SITES .......................................... ERROR! BOOKMARK NOT DEFINED. 

SUMMARY .................................................................................................................................................. 9 

1. STUDY OBJECTIVES ...................................................................................................................... 11 

1.1 Primary Objective ................................................................................................................................. 11 

1.2 Ancillary Objective ............................................................................................................................... 12 

2. BACKGROUND AND RATIONALE ................................................................................................... 12 

2.1 Background ........................................................................................................................................... 12 

2.2 Study Rationale ..................................................................................................................................... 12 

2.2.1 Evidence Supporting Risk Factor Control in Reducing Adverse Cardiovascular Outcomes ........ 13 

2.2.2 Gaps in Implementation ................................................................................................................. 14 

2.2.3 Evidence for Quality Improvement Delivery Strategies ................................................................ 14 

3. STUDY DESIGN .................................................................................................................................... 16 

4. SELECTION AND ENROLLMENT OF PARTICIPANTS .................................................................. 18 

4.1 Population and Sites .............................................................................................................................. 18 

4.2 Inclusion Criteria .................................................................................................................................. 18 

4.3 Exclusion Criteria ................................................................................................................................. 18 

4.4 Study Enrollment Procedures ............................................................................................................... 19 

4.4.1 Methods of Recruitment ................................................................................................................ 19 

4.4.2 Informed Consent .......................................................................................................................... 20 

4.4.3 Screening/Baseline Assessment ..................................................................................................... 21 

4.4.4 Randomization ............................................................................................................................... 21 

5. STUDY INTERVENTIONS ................................................................................................................... 22 

5.1 Intervention Arm ................................................................................................................................... 22 

5.1.1 Decision-Support Software ............................................................................................................ 23 

5.1.2 Care Coordinators .......................................................................................................................... 23 

5.2 Control Arm .......................................................................................................................................... 24 

5.2.1 Research Officer ............................................................................................................................ 24 

6. STUDY PROCEDURES ............................................................................................................................ 25 

6.1 Schedule of Evaluations ........................................................................................................................ 26 



 

CARRS Translation Trial Protocol Version 2.6-21May2011  Page 3 of 73 
      

6.2 Description of Evaluation Schedule...................................................................................................... 27 

6.2.1 Screening (Pre-randomization) .................................................................................................. 28 

6.2.2 Randomization and Baseline ..................................................................................................... 29 

6.2.3 Follow-up 12 monthly Visits ..................................................................................................... 30 

6.2.4 3 monthly and Intermediate Visits ............................................................................................ 31 

6.2.5 Completion/Final Evaluation..................................................................................................... 32 

7. SAFETY ASSESSMENTS ..................................................................................................................... 34 

7.1 Specification of Safety Parameters ....................................................................................................... 34 

7.2 Adverse Events and Serious Adverse Events ....................................................................................... 34 

7.3 Reporting Procedures ............................................................................................................................ 36 

7.4 Safety Monitoring ................................................................................................................................. 36 

8. INTERVENTION DISCONTINUATION ............................................................................................. 37 

9. STATISTICAL CONSIDERATIONS .................................................................................................... 38 

9.1 General Design Issues ........................................................................................................................... 38 

9.2 Sample Size and Randomization .......................................................................................................... 38 

9.3 Interim Analyses and Stopping Rules ................................................................................................... 39 

9.4 Outcomes .............................................................................................................................................. 39 

9.4.1 Primary outcome ....................................................................................................................... 40 

9.4.2 Secondary outcomes .................................................................................................................. 40 

9.5 Data Analyses ....................................................................................................................................... 43 

9.5.1 Quantitative Analysis ..................................................................................................................... 43 

9.5.2 Analysis for Cost-Effectiveness ..................................................................................................... 43 

9.5.3 Qualitative Analysis ....................................................................................................................... 46 

10. DATA COLLECTION AND QUALITY ASSURANCE ..................................................................... 47 

10.1 Data Collection Forms ........................................................................................................................ 47 

10.2 Data Management ............................................................................................................................... 47 

10.3 Quality Assurance ............................................................................................................................... 47 

10.3.1 Training ................................................................................................................................. 47 

10.3.2 Quality Control Committee ................................................................................................... 48 

10.3.3 Trial Documentation / Data Quality ...................................................................................... 48 

10.3.4 Monitoring ............................................................................................................................ 48 

11. PARTICIPANT RIGHTS AND CONFIDENTIALITY ........................................................................... 50 

11.1 Institutional Review Board (IRB) Review .......................................................................................... 50 

11.2 Informed Consent Form ...................................................................................................................... 50 

11.3 Participant Confidentiality .................................................................................................................. 50 

11.4 Study Discontinuation ......................................................................................................................... 50 

12. STUDY ORGANIZATION .................................................................................................................. 51 

12.1 Overview ............................................................................................................................................. 51 

12.2 Clinical Sites ....................................................................................................................................... 51 



 

CARRS Translation Trial Protocol Version 2.6-21May2011  Page 4 of 73 
      

12.3 The Research Coordinating Center ..................................................................................................... 51 

12.4 NHLBI/Westat .................................................................................................................................... 51 

12.5 Central Laboratory .............................................................................................................................. 52 

12.6 The CARRS Trial Steering Committee, Committee of Investigators, Subcommittees, the Executive 
Committee, and the Advisory Committee .................................................................................................. 52 

12.7 Data Safety Monitoring Board (DSMB) ............................................................................................. 53 

12.8 Conflict of Interest Policy ................................................................................................................... 53 

 

13. PUBLICATION OF RESEARCH FINDINGS ..................................................................................... 54 

14. FUNDING ............................................................................................................................................. 54 

15. ADMINISTRATIVE CLAUSES .......................................................................................................... 54 

16. REFERENCES ...................................................................................................................................... 55 

17. SUPPLEMENTS/APPENDICES.......................................................................................................... 62 

17.1 Appendix 1: Patient Information Sheet and Informed Consent Form ................................................ 62 

17.2 Appendix 2: Physician Interview Information Sheet and Consent Form ........................................... 67 

17.3 Appendix 3: Cardiovascular Disease (CVD) Risk Management Algorithm-Guidelines .................... 69 

17.4 Appendix 4: Subcommittee Responsibilities ...................................................................................... 72 

17.5 Appendix 5: Case Report FORMS (CRFs) ......................................................................................... 73 

1. Form A – Screening Part 1       v1.2-17JUL2010 
2. Form B – Screening Part 2       v1.2-17JUL2010 
3. Form C – Baseline_Randomization      v1.3-29JUL2010 
4. Form D – 3 monthly Visit_Intervention     v1.2-17JUL2010 
5. Form E – Follow-up 12 monthly_All    v1.3-29JUL2010 
6. Form F – Close-out_All      v1.3-29JUL2010 
7. Form G – Eye Exam       v1.2-17JUL2010 
8. Form I.c – Intermediate Visit_Control      v1.2-17JUL2010 
9. Form I.i – Intermediate Visit_Intervention      v1.2-17JUL2010 
10. Form K – Interview Guide_Physician    v1.2-17JUL2010 
11. Form Z – Intervention Management Plan    v1.2-17JUL2010 

 
FIGURES and TABLES  

Figure 1: Allocation Scheme…………………………………………………….... 16 

Figure 2: Study Periods………………………………………………………….... 17 

Figure 3: Timeline of CARRS Translation Trial………………………………….  17 

Figure 4: Diagram of Care Received by Intervention and Control Arms………… 22 

Table 1: Sample Size Calculations for CARRS Translation Trial ……………….. 37 

Table 2: Study Measures for CARRS Translation Trial …………………………. 40 

Table 3: Description of assessment questionnaires of secondary outcomes……… 42 

Table 4: Quality Assurance Strategy for CARRS Translation Trial…………...…. 49 

Figure 5: Study Organization of CARRS Translation Trial………………………. 53 

Figure 6: CARRS Trial Committee……………………………………………….. 54 



 

CARRS Translation Trial Protocol Version 2.6-21May2011  Page 5 of 73 
      

ABBREVIATIONS AND ACRONYMS 

 

ACE-i Angiotensin Converting Enzyme (ACE) – Inhibitors 
ACS Acute Coronary Syndrome 
AE Adverse Event 
ALT Alanine Aminotransferase 
ARB Angiotensin II Receptor Blocker 
BMI Body Mass Index 
BP Blood Pressure 
CABG Coronary Artery Bypass Grafting 
CARRS Center for Cardio-metabolic Risk Reduction in South Asia 
CC Care Coordinator 
CEA Cost Effectiveness Analysis 
CHD Coronary Heart Disease 
CRF Case Report Form 
CS Clinic Site 
CTA Clinical Trial Agreement 
CV Cardiovascular  
CVD Cardiovascular Disease 
DKA Diabetic Keto-acidosis 
DSMB Data Safety Monitoring Board 
DSS Decision Support Software 
DTSQ Diabetes Treatment  Satisfaction Questionnaire 
EC  Ethics Committee 
ECG Electrocardiogram 
EHR  Electronic Health Records 
EQ5D European Quality of Life 5 Dimensions 
ER Emergency Room 
HbA1c HemoglobinA1c 
HDL High-Density Lipoprotein 
HIC High-Income Countries 
HUI-3 Health Utility Index Mark-3 
ICER Incremental Cost-Effectiveness Ratio 
ICMR Indian Council of Medical Research 
ICUR Incremental Cost-Utility Ratio  
IEC Institutional Ethics Committee 
IRB Institutional Review Board 
IWRS Interactive Web Response System 
LAR Legally Accepted Representative  
LDL Low-Density Lipoprotein  
LMIC Low and Middle Income Countries 
MDRF Madras Diabetes Research Foundation 
MI Myocardial Infarction 
NHLBI National Heart Lung and Blood Institute 
OHRP Office for Human Research Protection 
PHFI Public Health Foundation of India 
PP&A Publication, Presentation and Ancillary Studies  
QALY Quality-Adjusted Life Years 
RCC Research Coordinating Center 
RCT  Randomized Control Trial 
SAE Serious Adverse Event 
SBP Systolic Blood Pressure 
SC Steering Committee 
SDSCA Summary of Diabetes Self-Care Activities 
T2DM Type 2 Diabetes Mellitus 
WHO World Health Organization 



 

CARRS Translation Trial Protocol Version 2.6-21May2011  Page 6 of 73 
      

STUDY ORGANIZATON OVERVIEW 

 

The National Heart Lung and Blood Institute (NHLBI), USA and the UnitedHealth Chronic Disease 

Initiative, USA have established 11 global health collaborating Centers of Excellence (COE) in June 2009 to 
enable research and training to prevent/control chronic cardiovascular and lung diseases in developing 
countries.1  One of the COE is the Centre for cArdiometabolic Risk Reduction in South Asia (COE-CARRS), 
based at the Public Health Foundation of India (New Delhi) with the following partner institutions: All India 
Institute of Medical Sciences (New Delhi, India), Madras Diabetes Research Foundation (Chennai, India) 
and Aga Khan University (Karachi, Pakistan). The developed country partner is Emory University (Atlanta, 
USA).  
 
This CARRS Translation Trial is one of the COE-CARRS studies sponsored by NHLBI and UnitedHealth 
Chronic Disease Initiative. The Research Coordinating Centre (RCC), based in New Delhi, India, will 
coordinate and manage the trial being conducted at the Clinical Sites (CS).  See Section 12: STUDY 

ORGANIZATION for more details.  
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SUMMARY  

 

Study Title: Developing and Testing Integrated, Multi-factorial Cardiovascular Disease Risk Reduction 
Strategies in South Asia (CARRS Translation Trial) 
 

Objectives: To test whether a clinic-based case management intervention to reduce cardiovascular 
disease (CVD) risk among Type 2 diabetes patients in South Asia, is more effective and sustainable 
compared to existing care. The intervention uses non-physician care coordinators to help patients 
improve their care and follow-up as well as a decision-support software to help the physicians care for 
their patients.  
 
Rationale/Background: Cardiovascular diseases are currently the leading cause of death globally and 
Asian Indians will account for between 40-60% of the global CVD burden within the next 10-15 years. 
Risk factor control and preventive care are effective in reducing CVD events and mortality. The greatest 
gains in CVD prevention have been seen when early and target-driven interventions address multiple 
risk factors together. However, achieving control of even individual risk factors (blood glucose, blood 
pressure, or blood lipid targets) is poor, globally. Quality improvement schemes, like the proposed 
intervention, have shown promise in high-income countries, but are untested in South Asia; a region 
with a population at extraordinarily high CVD risk.  
 

Participants & Design/Intervention: The study will involve a total of 1120 patients attending 8 
established out-patient clinics in South Asia (140 patients at each clinic) over an average of 30 months. 
Since the study aims to reduce CVD risk factors like elevated blood glucose, blood pressure, and 
cholesterol; participants eligible for the study will be patients with Type 2 diabetes and poorly 
controlled blood glucose (Hemoglobin A1c [HbA1c] ≥ 8.0%) as well as either high blood pressure 
(systolic blood pressure [SBP] ≥ 140 mmHg) and/or high cholesterol (LDL-cholesterol ≥ 130 mg/dl).   

 

Patients enrolled in the trial will be randomly assigned to either the control (existing care) or the 
intervention group. Half of the patients will be randomized to the intervention, which includes a 
decision-support software and non-physician care coordinator. The decision-support software follows 
evidence-based guidelines, stores patient health records, and provides patient management prompts (e.g. 
remind patients about self-care and appointments. A non-physician care coordinator facilitates follow-
up and helps patients with their self-management of their CVD risks. The control group will receive the 
existing care at the clinical site. All study physicians will have equal access to the evidence-based 
management guidelines.  

 

Outcomes: The study will compare the proportion of participants from the control and the intervention 
group that achieve the primary outcome, control of multiple risk factors: blood glucose AND either 
blood pressure or cholesterol, or both.  Other outcomes that will be compared between the two groups 
include: control of the individual CVD risk factors, quality of care, patient health-related quality of life 
and treatment satisfaction, and sustainability assessments of cost-effectiveness and acceptability by 
patients and providers. 

 
Timeline & Evaluations:  The total trial duration is about 3.5 years, from mid-August 2010 to 
December 31, 2013. The participant enrollment period will range from 1 to 1.5 years, depending on the 
starting time for each clinical site.  
 
Potential participants will be identified for enrollment per inclusion/exclusion criteria from clinical 
records or referrals from clinic physicians. Potential participants will be invited for two pre-
randomization visits for informed consent (which covers screening and study) and screening. The 
screening includes a brief history; anthropometric, blood pressure and heart rate measurements; urine 
sample, and fasting venous blood sample for basic biochemical tests (glucose, HbA1c, lipid profile, 
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creatinine, potassium, sodium, and ALT). At the baseline/randomization visit, all consenting, eligible 
participants will undergo further assessments including detailed history and physical examination, 
questionnaires (self-management, quality of life, treatment satisfaction, cost of care), ECG, foot 
examination, and eye examination (visual acuity and dilated pupil fundoscopy). The participants’ 
baseline evaluation will be documented in the software.  
 
Each participant will be followed for an average of 30 months, with yearly study-related visits for both 
the intervention and control group to collect study data which will include an update in history, physical 
exam, lab investigations, and questionnaires on quality of life/treatment satisfaction/costs of care and 
acceptability of the intervention. Site physicians will also be interviewed (with informed consent) 
regarding acceptability of the intervention at baseline and annually. All the annual trial-related 
biochemical and complication screening investigations (ECG, eye, foot, and urine examinations) will be 
paid for by the study.  
 
Outside the annual visits, the intervention group is encouraged to attend the clinic at least every 3 
months (to follow-up on blood glucose, blood pressure and lipid control and self-care), which are 
facilitated by the non-physician care coordinator. The control group will continue with visits as per 
existing care. The care coordinator will collect data for the intervention group and a distinct individual 
(a local research assistant) at the site will collect the data for the control group, to avoid contamination 
between groups.  
 
All study staff involved in the trial will be trained in human subjects protection as well as the 
procedures of the trial including proper informed consent, enrollment, and follow-up of participants. 
 
Timeline: In late August 2010, Phase 1 of the trial will begin at 3 clinic sites, to assess intervention 
feasibility (recruitment and retention, continuity of care), establish procedures, and engage in team-
building. The 3 clinical sites for Phase 1 (Vanguard Phase) will be selected based on the following 
criteria: 1) readiness of site to manage the trial, 2) history of clinical research experience, and 3) 
capacity to recruit participants according to the inclusion/exclusion criteria. Upon successful 
completion of this first phase within 6 months, the other 5 sites will join the study as Phase 2 of the 
trial.  
 
Data Analysis: All data analysis will be conducted at the Research Coordinating Centre in New Delhi, by 
designated staff. Quantitative data analysis will be performed using SAS or STATA statistical analysis 
software packages, using the intention-to-treat principle. The following will be assessed: descriptive 
statistics, differences of baseline and close-out evaluations between and within the intervention and the 
control groups.  
 
Cost-effectiveness will be calculated by assessing the incremental cost-effectiveness ratio (ICER): the 
numerator represents intervention versus control group net costs (only patient care costs, not 
investigator time and planning efforts, plus out-of-research costs to the clinic and patients), and the 
denominator represents the net “effectiveness” of outcomes, including the primary outcome (multiple 
risk factor control) and improved life measures, calculated from the quality of life questionnaires.  
 
Qualitative data analysis will be conducted using MAXqda software. Key themes will be identified 
from the transcribed interviews, and the themes will be compared to identify specific issues relevant to 
the intervention and control groups as well as specific sub-groups. 
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1. STUDY OBJECTIVES 

 

AIM: To test the effectiveness and sustainability of an intensive and comprehensive health care intervention 

to reduce cardiovascular disease (CVD) risk in South Asia, using a randomized controlled trial, in 1,120 

patients with Type 2 diabetes (T2DM) who are at moderate-to-high risk for CVD (with HbA1c ≥ 8.0% and 

at least one of comorbid hypertension [SBP ≥ 140 mmHg] or dyslipidemia [LDL-cholesterol ≥ 130 mg/dl]). 

 

The intervention includes decision-support software and non-physician care coordinators to target multi-

factorial CVD risk control of blood glucose, blood pressure, and lipids, and achieve recommended processes 

of care. The participants will be randomized to the intervention or to standard care. 

 

1.1 Primary Objective  

 

To test the effectiveness of a CVD risk reduction intervention using clinical decision-support software and 

non-physician care coordinators, compared to the control group of standard care, in Type 2 diabetes patients 

attending established out-patient clinics in South Asia. The primary outcome to be examined is the between-

group difference in proportions achieving multiple risk factor control targets (glycemic control and either 

control of blood pressure or blood lipids, or both).  

 

Hypothesis: Compared to the control group, the intervention group will, on average, demonstrate a relative 

40% greater proportion of participants (absolute 28% vs. 20%) achieving multiple CVD risk factor control 

targets (at least two targets including HbA1c < 7.0% AND at least one of BP < 130/80 mmHg OR LDL-

cholesterol < 100 mg/dl1). 

 

The effectiveness of the intervention will also be assessed by comparing the intervention and the control 

group regarding the following secondary outcomes: 

 

1) Single risk factor control targets, as demonstrated by:  

a. at least an absolute 10% point greater proportion of participants in the intervention group 

achieving glycemic control (HbA1c < 7.0%); 

b. at least an absolute 10% point greater proportion of participants in the intervention group 

achieving blood pressure control (systolic BP < 130 and diastolic BP < 80 mmHg); and 

c. at least an absolute 10% point greater proportion of participants in the intervention group 

achieving lipid control (LDL-cholesterol < 100 mg/dl [<70 mg/dl for individuals with history of 

CVD event]);  

 

2) Quality of care measures, as demonstrated by patient and provider adherence to:  

a. currently advocated CVD risk management guidelines (i.e. proportion of patients prescribed 

and/or using lipid- or BP-lowering medication, where indicated; proportion of patients smoking 

who have stopped; proportion of patients who were given lifestyle modification advice and/or 

adhering to dietary and physical activity targets) and  

b. evidence-based processes of care (i.e. prescription and/or use of low-dose aspirin and/or RAS-

modifiers; and annual eye, foot, and urine examinations); and 

  

 

                                                 
 
 
1
 NOTE: The target LDL-cholesterol < 100 mg/dl is for those with NO history of CVD event, but for an individual with a 

history of CVD event, a target LDL-cholesterol < 70 mg/dl is advised. (ADA 2009, (85))   
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3) Patient-related outcomes of:  

a. health-related quality of life; and 

b. treatment satisfaction.  

 

1.2 Ancillary Objective 

 

1) To evaluate the sustainability of the intervention using the following methods: 

a. Cost-effectiveness of the intervention by assessing the incremental costs and effectiveness 

of the intervention versus standard care for the clinic facility.  

b. Assessments of acceptability of the intervention from the provider perspective through 

interviews and the patient perspective in the final questionnaire; and follow-up of 

participants who dropped out of the program to explore reasons for discontinuing 

involvement 

 

 

 

 

2. BACKGROUND AND RATIONALE  

 

2.1 Background  

 

It is estimated that coronary heart disease (CHD), cerebrovascular disease, and diabetes together account for 

30% of global mortality and 80% of these deaths occur in low- and middle-income countries (LMIC).2-4 

Diabetes commonly co-exists with obesity, hypertension,5 and lipid abnormalities (elevated triglycerides, 

low HDL-cholesterol, and abnormal LDL-cholesterol sub-fractions) and is a central feature accelerating 

athero-thrombotic CVD, while also the leading cause of adult-onset blindness, non-traumatic amputations 

and kidney failure worldwide. The addition of these inter-related risk factors and co-morbidities results in a 

multiplicative, rather than additive, amplification of risk.6   

 

In people of South Asian origin, diabetes, cardio-metabolic risk factors7, 8 and events9, 10 occur at younger 

ages and lower body mass indices (BMI) when compared to other ethnic groups,10-23 and are rapidly 

increasing with socioeconomic and nutrition transitions.4, 24-26  The South Asia region includes three of the 

top ten countries in the world in terms of total diabetes subjects (India, Pakistan, and Bangladesh)27 and is 

the region with the highest number of diabetes-related deaths currently.28 Asian Indians, as a group, are 

projected to account for between 40-60% of the global CVD burden within the next 10-15 years.29  

Furthermore, 35% of CVD-related deaths in India occur in those between 35-64 years of age as compared to 

only 12% in the U.S.30  

 

 

2.2 Study Rationale 

 

Robust evidence has demonstrated the efficacy of risk factor control and preventive processes of care in 

reducing CVD events and mortality. Since CVD risk factors do not occur in isolation, the greatest gains in 

CVD prevention have been seen when earlier, intensive, target-driven, multi-factorial interventions have 

been applied together. However, implementation of evidence-based recommendations and achieving control 

of even individual risk factors (Hemoglobin A1c, blood pressure, or blood lipid targets) is woefully sub-

optimal, globally. In other words, the translation of proven interventions from controlled environments to 

delivery in real-life settings remains a major challenge. This translation trial tests an intensive, multi-

factorial CVD risk reduction intervention in South Asia using integrated, low-cost management strategies of 

clinical decision-support for providers and individualized coordinated care for patients. 



 

CARRS Translation Trial Protocol Version 2.6-21May2011  Page 13 of 73 
      

 

2.2.1 Evidence Supporting Risk Factor Control in Reducing Adverse Cardiovascular Outcomes 

 

Unequivocal evidence has demonstrated that individual risk factor control, modification of lifestyle choices 
31, 32 33-36 and application of proven agents [e.g., aspirin 37, 38 and renin-angiotensin system (RAS) modifiers 
39-42] are associated with absolute and relative risk reductions (RRR) of disabling, and often fatal, 

complications. Statin use for lipid control reduces LDL-cholesterol by 27-40% with subsequent decreases in 

CVD events and mortality by approximately a third 43, 44 in persons with and without diabetes or previous 

acute coronary syndromes (ACS).45 This benefit extends to subgroups of elderly or those with already 

controlled LDL-cholesterol fractions (<2.6 mmol/l or 100 mg/dl).45, 46   

 

Several large randomised trials, sub-studies 38, 47-51 and meta-analyses 52, 53 have shown benefits of blood 

pressure (BP) lowering in reducing chronic kidney disease (CKD), 42, 54 and remarkable reductions in CVD 

events (25%)46, 55, 56 and mortality (51%).38 The supplementary cardio- and reno-protective effects (anti-

atherosclerotic, reducing arterial stiffness, and improving endothelial function)39, 50, 57-60 of RAS-modifiers 

are motivating more extensive application of these agents, especially in people with diabetes. 

 

Long-term antiplatelet therapy for primary prevention of CVD events and mortality in moderate-risk 

patients is under further study due to the risk of extracranial and gastrointestinal bleeding.(60) However, 

strong evidence still exists for the efficacy of low-dose aspirin and/or clipidogrel therapy to reduce CVD 

events and mortality in high-risk patients, which includes individuals with diabetes and for secondary 

prevention.37, 61-64  

  

Intensively targeting smoking cessation in high-risk patients is beneficial. Such intensively- managed 

patients have a 3.5 times greater likelihood  of maintaining abstinence from smoking (33% vs. 9%; 

p<0.0001) compared to standard care, and have a RRR of 44% (95% CI, 16-63%; p=0.007) and 77% (95% 

CI, 27-93%; p=0.014) in hospitalization and all-cause mortality, respectively.65, 66   

 

Although the large multi-center studies 67-72 have not shown a direct benefit of glycemic control on CVD 

endpoints, they have reinforced the importance of earlier,67, 73, 74 as well as more comprehensive, multi-

factorial risk management 72, 75-78 in reducing the negative effects of prolonged metabolic disturbance in 

high-risk subjects. Recently-published long-term follow-up studies of large randomized controlled trials 

(RCT)74, 79 have demonstrated a delayed effect of previous glycemic control on macrovascular outcomes, a 

“metabolic memory” of sorts. Furthermore, glycemic control has proven benefits for reducing the incidence 

of microvascular complications.47, 80 

 

Corollaries of this body of evidence, therefore, are that risk reduction is more marked, and hence of 

particular benefit, in subjects at high-risk for CVD, such as those with diabetes.5 Secondly, intensive and 

multi-faceted risk factor management (i.e., intensively applying interventions with independent benefit 

together)5, 81, 82 provides remarkable decreases in CVD morbidity and mortality, in those with and without 

existing CVD.46, 83-85 The Steno-II study investigated such an approach in type 2 diabetes mellitus (T2DM) 

patients with microalbuminuria and demonstrated declines in metabolic parameters (HbA1c, BP, lipids) and 

improvements in use of aspirin and angiotensin-converting enzyme inhibitors (ACE-i), which translated into 

sizeable gains in prevention of CVD (53% reduction) over 7.8 years 83 and lower CVD mortality (59% 

reduction) over 13.3 years of follow-up.84 However, the larger trials also caution that therapies should be 

individualized, whereby proven efficacious doses and regimens are considered and balanced against 

contraindications and serious adverse effects. 
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2.2.2 Gaps in Implementation 

 

Advocacy for managing all risks and achieving optimal targets in CVD reduction, and robust evidence from 

large trials, have been assimilated into commonly available clinical practice guidelines.86 However, 

implementation of evidence-based interventions is far from optimal, globally.87-91   

 

The few reports from India [DEDICOM92 and DiabCare Asia93 surveys)] suggest a similar pattern of poor 

quality of chronic diseases care 92-94 where glycemic, lipid, and BP targets are not achieved in almost half the 

subjects surveyed, and only 17.5% of patients are using aspirin. The World Health Organization (WHO) 

Prevention of Recurrences of Myocardial Infarction and Stroke (PREMISE)94 study investigated processes 

of care in clinic-based ACS patients in ten LMIC. In India, Pakistan, and Sri Lanka, although the use of 

aspirin ranged from 62.7-96.1%, beta-blocker use (8.7-60.5%), ACE-i use (5.3-45.1%) and statin use (2.3-

38.4%) were far from encouraging in these patients, with the lowest percentages reported in Sri Lanka. 

Statin use, for example was primarily influenced by presence of hypercholesterolaemia or previous 

revascularization, but not co-existing high blood sugar and high BP. These results are concerning as over 

half of these patients with prior CHD and strokes were under age 60, while 47% had two or more CVD risk 

factors. The CREATE Registry 95 in India reported similar patterns of prescription and uptake of evidence-

based preventative medications like ACE-i, statins and beta-blockers in ACS patients, especially among the 

poorer patients (who therefore suffered higher mortality rates). Poor clinical practices, poor adherence, and 

likely poor clinic accessibility help explain the remarkable proportion (54%)96 of diabetes patients that 

develop severe late-stage complications.   

 

The quality of chronic care delivery is rooted in the complex interactions among providers, patients, 

intricacies of the disease itself, and the system of care.97, 98 In South Asia, characteristic disparities, the mix 

of public-private health care, low levels of awareness, and the asymptomatic, chronic nature of non-

communicable risk factors and diseases perpetuate delays in diagnosis, inertia to seek care, and effective 

self-management of risks. At the provider- and systems-level, lack of decision support strategies limit risk 

stratification, implementation of evidence-based guidelines, intensification and follow-up of treatment 

regimens, and coordination of various aspects of care in a structured manner. These are all factors that will 

be considered in designing an appropriate multi-faceted intervention to overcome barriers at different levels.  

 

 

2.2.3 Evidence for Quality Improvement Delivery Strategies 

 

Several organizational strategies, singly or in combination, have been shown to improve processes of care,99-

101 intermediate risk factors in CMD management,102-105 and/or patient satisfaction.104, 106-109 Interventions 

have included: use of non-physician health workers as “care coordinators”;102-105, 110-117 implementation of 

electronic registries for identification, risk stratification, tracking and reminder notification;118, 119 web-based 

self-management assistance;120, 121 aggressive implementation of evidence-based guidelines; audit and 

feedback to physicians;122, 123 provider incentives;124 structured care;125 use of care teams;107 group visits; and 

reducing financial or other barriers to accessing care.111 Quality improvement principles have also been 

applied to tertiary prevention of ACS in India, where benefits were shown.126, 127 The best outcomes, 

however, have been shown when multiple approaches, applied together,125, 128, 129 and customized for 

individuals,130-132 have been utilized for follow-up and coordination of patient care by interdisciplinary 

teams. Multi-faceted care has therefore been advocated for out-patient, clinic, and community-based cardio-

metabolic care.133   

 

In particular, the use of care coordinators is a feasible option to build local capacity through low cost 

training and adaptation of skills in resource-poor settings.134 Non-physician care coordinators, working as 

intermediary liaisons between patients and providers, are able to triage, put algorithm-derived management 
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plans into practice, encourage effective self-monitoring and adherence to therapy, and coordinate and 

monitor patient follow-up and investigations, thereby facilitating care in fragmented health systems. Trials 

evaluating this model have demonstrated at least modest, achievable improvements in processes of care99, 100, 

105, 106, 108, 110, 114, 116 and sometimes corresponding improvements in intermediate biochemical outcomes.104, 107, 

112-114, 116 In addition, patients have reported greater satisfaction. Cost-effectiveness analyses suggest that 

additional costs of disease case management are counter-balanced by the potential to reduce emergency-

room visits, hospitalization, and disease complications.112, 113, 135, 136  

 

When considering implementation of innovative organizational changes for less developed countries, the 

literature supporting multi-factorial, multi-faceted, integrated cardio-metabolic risk management 

interventions is limited in that most studies:  

• have been confined to high-income countries (HIC) with very few studies conducted in resource-

constrained areas such as South Asia, a region host to a population at unusually high risk;  

• have examined small, regionally endogenous sample populations (< 300 subjects) at single sites, and 

have only followed patients for an average of 1-2 years;  

• have investigated specific processes of care and/or single risk factor control as surrogate endpoints, and 

almost none have tested comprehensive multi-factorial risk management; and  

• have not built in plans during design and implementation to evaluate cost-effectiveness, and to consider 

issues pertinent to scaling up and sustainability, such as low-cost interventions. 

 

Even the single developed country study135 in the U.S. (North Carolina) which reports 53% reduction in 

CVD event rate over 6 years of follow up in 1,185 patients, while demonstrating 50% less emergency room 

(ER) visits and 46.5% lower CVD-related costs, can only attest to pre- and post-intervention analysis with 

no control group. The opportunity therefore exists to test the sustained effectiveness of targeted, multi-

faceted cardio-metabolic risk reduction strategies, as mentioned above, with a more robust randomized 

controlled trial. Also, patient case management interventions that can be added to existing systems of care 

without requiring a complete overhaul may be beneficial for low-resource settings.  

 

Given the elevated risk in the South Asian population, combined with the unregulated and disjointed mix of 

health care providers, we anticipate that the intervention strategies proposed (use of non-physician care 

coordinators and computerized decision-support system) will yield realizable benefits and may be achieved 

at low cost.  



 

CARRS Translation Trial Protocol Version 2.6-21May2011  Page 16 of 73 
      

3. STUDY DESIGN  

  
The study is a multi-site, individually randomized, controlled parallel group translation trial testing a 

comprehensive, multi-factorial CVD risk reduction intervention (of clinical decision-support software and 

care coordinators) in 1,120 Type 2 diabetes (T2DM) patients attending 8 established out-patient clinics in 

South Asia, for a mean follow-up of 30 months. The intervention group will be compared to a control group 

receiving standard care. Outcomes will report between-group differences: 

• The primary outcome is a sustained relative difference in those achieving multiple risk factor targets 

(glycemic and BP or lipid control, or both) in the intervention group, compared to the control group.  

• Secondary outcomes include between-group percentage point differences in achieving individual risk 

factor targets for glycemia, lipid, and BP management; quality of care measures (adherence to CVD risk 

factor management guidelines and evidence-based preventative and therapeutic processes of care); 

patient health-related quality of life and treatment satisfaction; and sustainability assessments of cost-

effectiveness and acceptability by patients and providers. 

 

A total of 1,120 patients with T2DM at moderate-to-high risk for CVD (with Hemoglobin A1c [HbA1c] ≥ 

8.0% and at least one of comorbid hypertension [SBP ≥ 140 mmHg] or dyslipidemia [LDL-cholesterol ≥ 

130 mg/dl])  will be enrolled in the trial; 140 at each of the 8 out-patient, urban clinics in South Asia. The 

140 eligible, consenting participants at each site will be individually randomized to standard care (n=70) OR 

to the intervention (n=70) which targets glucose, blood pressure and lipid control, and processes of care 

(aspirin use; ACE-inhibitor use; smoking cessation advice; lifestyle modification advice; and regular eye, 

foot, ECG and urine exams). The allocation scheme is shown in Figure 1. 

 

Figure 1: Allocation Scheme 

 

 

 

 

 

 

 

 

 

The intervention strategies follow current internationally accepted evidence-based CVD risk management 

algorithm-guidelines for individuals with diabetes, and have been adapted with the help of experienced 

physicians to increase relevance to the South Asian population.  

 

The intervention utilizes two major health care management strategies: (1) a web-enhanced decision-support 

software to: store patient health records; provide automated decision-support prompts for patient 

management; and remind providers and participants of the guideline-recommended care processes; and (2) a 

non-physician care coordinator to: facilitate coordinated care according to the CVD risk factor management 

guidelines; provide individualized follow-up according to baseline risk and compliance; empower and 

encourage patients to achieve management targets (i.e. smoking cessation, lifestyle modification, treatment 

adherence); and coordinate guidance from a multi-disciplinary team (composed of a physician, dietician, 

social worker, educator, etc.).  The control group will receive the existing standard care existing at the 

clinical site. All study physicians will have equal access to the evidence-based management guidelines.  

 

Potential participants will be identified for enrollment per inclusion/exclusion criteria from clinical records 

or encounters and contacted to participate in the study. Potential participants will be invited for two pre-

randomization visits for informed consent and screening (brief history; anthropometric, blood pressure and 
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heart rate measurements; and fasting venous blood sample for glucose, HbA1c, lipid profile, creatinine, 

potassium, sodium, and ALT). At the baseline/randomization visit, all consenting, eligible participants will 

undergo further assessments including detailed history and physical examination, questionnaires (self-

management, quality of life, treatment satisfaction, cost of care), and preventive exams including urine 

analysis (albumin:creatinine ratio), ECG, and foot and eye examinations.  

 

Patient involvement in the trial will span approximately 3.5 years. The participant enrollment period will 

range from 1 to 1.5 years from the start of the overall study, depending on the trial starting time for each 

clinical site. Each participant will be followed for an average of 30 months, with follow-up study visits every 

12 months for all patients, and regular 3-monthly visits for the intervention group, with a provision to collect 

all other intermediate visits by all participants. The study periods are shown in Figure 2.  

 

The trial will be conducted in two phases. In mid-August 2010, Phase 1 of the trial will begin at 3 clinic sites 

to assess intervention feasibility (recruitment and retention, continuity of care), establish procedures, and 

engage in team-building. The 3 clinical sites for Phase 1 (Vanguard Phase) will be selected based on the 

following criteria: 1) readiness of site to manage the trial, 2) history of clinical research experience, and 3) 

capacity to recruit participants according to the inclusion/exclusion criteria. Upon successful completion of 

this first phase within 5-6 months, the other 5 sites will join the study as Phase 2 of the trial. The timeline is 

shown in Figure 3.  

 
Figure 2: Study Periods  

Pre-Randomization Post-Randomization 

  

 
Figure 3: Timeline of CARRS Translation Trial (DSS = decision-support software; CC= care coordinator) 
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4. SELECTION AND ENROLLMENT OF PARTICIPANTS  

 

4.1 Population and Sites 

 

Given the heightened risk of athero-thrombotic CVD events 137-140 and mortality 6, 141-144 among people with 

T2DM, and the high background prevalence of T2DM 8, 12, 17, 25, 145 and deficiencies in implementation of 

known interventions 92-95 in South Asia, T2DM patients in South Asia represent an ideal high-risk study 

population for an intervention to reduce CVD risk. 

  

Early recognition, intensive therapy67, 146, and patient empowerment for effective self-management, 

combined with chronic, regular preventative attention are key facets of cardio-metabolic risk management.83, 

147-149 In particular, the treatment target recommendations of the American Diabetes Association86 (which is 

endorsed in South Asia) for risk factors in diabetes patients include: HbA1c ≤ 7.0 %; LDL < 100 mg/dl 

(LDL<70 mg/dl for those with history of CVD event);  HDL > 40 mg/dl (males) and HDL > 50 mg/dl 

(females); TG < 150 mg/dl; and BP < 130/80 mmHg. The complexity of care required for T2DM patients 

make them prototypical candidates to investigate methods of comprehensive management.150-153 T2DM 

patients require sustained, comprehensive and intensive therapy to prevent costly morbidity and reduced life 

expectancy.143 

 

Eight diabetes clinics in South Asia have been selected (see Participating Clinic Sites, pg. 7) through the 

networks available to our principal investigators. The lead physicians of these clinics are considered “Site 

Principal Investigators” and were participants in the CARRS Trial first investigators’ meeting to engage 

their involvement/ownership in the trial, discuss trial procedures and coordination, and build team-spirit. Of 

these clinics, one will serve as the site for piloting the decision-support software, and afterwards, piloting the 

full intervention. Once piloting is complete, three sites will be selected to participate in Phase 1 (Vanguard 

Phase) of the trial to assess feasibility (recruitment and retention; continuity of care), to establish procedures, 

and evaluate and refine multi-site trial coordination. Upon successful completion of this first phase in six 

months, an additional five sites will join the study (Phase 2). 

 

 

4.2 Inclusion Criteria  

 

Eligibility criteria for entry into the study include all the following: 

1. Age 35 years and older  

2. Confirmed diagnosis of diabetes based on documented evidence from oral glucose tolerance test or two 

venous fasting blood sugar levels or known diabetes patient on medication or insulin  (1999 WHO 

criteria, 154) 

3. Poor glycemic control (as evidenced by HbA1c ≥ 8.0%) AND one or both of: dyslipidemia (LDL ≥ 130 

mg/dl) or systolic hypertension (SBP ≥ 140 mmHg), irrespective of lipid- or BP-lowering medication 

use, respectively 

4. Receiving diabetes care in the same clinic for at least 3 months OR even earlier if in the 

investigator’s assessment the patient is likely to follow-up regularly as required by the 

protocol. 

5. Willingness to consent to randomization 

.  

4.3 Exclusion Criteria  

 

Individuals will be excluded from participation if any of the following are present during screening: 

1. Known type 1 diabetes mellitus 

2. Diabetes secondary to chronic pancreatitis 
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3. Pregnant OR trying to become pregnant OR of child-bearing potential and not actively practicing birth 

control (including natural methods) 

4. Evidence of pre-existing well-controlled blood glucose, blood pressure or LDL-cholesterol (as 

evidenced by HbA1c < 7.0%, SBP < 130 mmHg, LDL-cholesterol < 100 mg/dl [LDL-cholesterol < 70 

mg/dl with history of CVD event]) obtained from screening within a period not exceeding 28 days (4 

weeks) prior to randomization  

5. Documented cardiovascular event (coronary revascularization, stroke, MI, unstable angina) in past 12 

months 

6. Current symptomatic CHF or NYHA Class 3 or 4 effort intolerance 

7. Documented non-diabetic kidney disease OR pre-existing end-stage renal disease (on renal replacement 

therapy [dialysis or transplant])  

8. Transaminase >3 times upper limit of normal OR active liver disease within past 2 years 

9. Malignancy or life-threatening disease with death probable in 4 years 

10. Any current medication (e.g. long-term steroids, protease inhibitors) that, in the opinion of the site 

investigator, would interfere with participant’s diabetic status and follow-up  

11. Any condition or circumstance that is unrelated to diabetes progression, that in the opinion of the site 

investigator would interfere with the participant’s diabetic status and follow-up: including (but not 

limited to) other endocrinopathy [adrenal, pituitary], TB patient on treatment, psychiatric illness or 

cognitive impairment, alcohol or drug abuse, history of organ transplant, BMI ≥ 45 kg/m2 

12. On an investigational drug in the last 3 months 

13. Currently participating in a clinical trial  

14. No fixed address or contact details 

15. Plans to move in the next 3 years 

16. A member of the participant’s household is currently in the trial 

17. Inability or unwillingness of individual or legal guardian/representative to give written informed consent 

 

 

4.4 Study Enrollment Procedures  

 

4.4.1 Methods of Recruitment 

 

The recruitment goal is 140 participants at each of the 8 clinic sites for a total sample size of 1,120 

participants. 

 

Researchers at each clinic site will identify participants qualified for the trial from clinical records based on 

the specified inclusion and exclusion criteria (above, Sections 4.2-4.3). Medical record searches or reviews 

of existing databases can be done initially by setting up the searches using the characteristics that match the 

inclusion/exclusion criteria. Additional “hand searches” may be necessary using the remaining 

inclusion/exclusion criteria not already part of the existing database, but that may be ascertained through 

examining the patient’s existing clinical record. It is likely that all or most all of the inclusion/exclusion 

criteria will be available in most medical records. 

 

Potential participants will be contacted by telephone or approached in-person at the clinic to determine their 

interest in the study. They will be briefly told about the study, and if interested, they will be invited to the 

clinic site for 2 pre-randomization visits, for informed consent and screening. If the consenting participant 

meets eligibility criteria after screening, he/she will be enrolled in the trial (scheduled for complete baseline 

testing, undergo randomization, and continue with follow-up). 
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4.4.2 Informed Consent 

 

At the first pre-randomization visit, the Site Investigator/Co-Investigator will obtain written, informed 

consent from all participants who are eligible to participate in the trial. A single participant information sheet 

and consent form will be used for all the procedures done as part of the screening, baseline testing, and 

follow-up. We anticipate that most participants will be literate in their local language and/or English; 

translated forms will be made available in the local languages of all Clinic Sites. See Appendix 1 for the 

combined participant information sheet and informed consent form. 

 

The information sheet and consent form will be given to the potential participant and consent details will be 

explained, including: purpose of the trial, screening and study procedures, benefits and risks, confidentiality 

terms, and rights of the participant, and trial contact information. The Site Investigator/Co-Investigator 

obtaining consent will ask questions to the participant about his/her understanding of what was explained to 

ensure that the participant correctly understands the PIS-consent information.  The individual will be given 

the opportunity to review the document and any questions or concerns will be addressed. Participation is 

purely voluntary with no coercion and no material compensation. All participants will be assured that they 

have the right to voluntarily withdraw from the study at any time, without any repercussions by way of this 

action affecting their future medical care. 

 

If the individual agrees to participate in the trial, two copies of a signed consent form will be made, with the 

signatures of the participant and the site investigator. For those who cannot read, the details of the study will 

be explained to the participant and informed consent will be obtained by the participant’s thumb-print and 

proxy signature by a legally acceptable representative (LAR). In the absence of a LAR, a literate third party 

(non-study staff) may act as witness. One copy of the consent form will be given to the participant to keep 

and another copy will be kept in locked storage at each Clinical Site. 

 

These consent procedures will be reviewed and approved by each clinical site’s local ethics committee as 

well as the institutional review boards (IRB) of the participating CARRS institutions. The Data Management 

and Quality Control Subcommittee will ensure proper collection and storage of the consent forms. 

 

Please see the footnote below for the consent process for physicians being interviewed for evaluation of the 

trial’s ancillary objective: to evaluate the intervention’s sustainability and acceptability.2  

                                                 
 
 
2 Informed consent for physician interviews: Signed informed consent will also be obtained from study physicians 

who will be interviewed at baseline and at annual follow-up about their views on diabetes management and the 

intervention, to evaluate the secondary objective of trial sustainability and acceptability. The consent form will cover 

the first and any subsequent interviews. See Appendix 2 for the combined physician interview information sheet and 

consent form. Trained study staff will recruit the physicians by selective sampling: by contacting (via email/phone/in-

person) those physicians known to be involved in the trial. Not more than 3 physicians will be interviewed at each site 

for each scheduled interview time period (baseline and 3 annual follow-up periods). We anticipate all the physicians to 

know English; the English information sheet and consent form will be sent to the physician via email to be reviewed.   

 

Before conducting the interview, the trained interviewer will conduct a formal review of the information sheet-consent 

form with the physician including the purpose of the study, interview procedures, benefits and risks, confidentiality 

terms, and rights of the participant, and study contact information; any questions will be answered. Participation by the 

physician in the interview is purely voluntary with no coercion and no material compensation. The physicians will be 

assured that they have the right to voluntarily withdraw from the interview, without any repercussions by way of this 

action affecting their involvement in the trial or future practice. Once the physician agrees to participate, the 

interviewer will obtain the participating physician’s signature on two copies of the consent form (one for the physician 

and the other for local storage). The interviewer will also sign the consent form. 
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4.4.3 Screening/Baseline Assessment 

 

After informed consent has been obtained at the first pre-randomization visit, the consented individual will 

undergo initial screening which will include basic medical history (initial inclusion/exclusion criteria) and 

blood pressure measurement. 

 

At the end of the first pre-randomization visit, the consented participant will be scheduled for a second pre-

randomization visit within approximately 1 week for screening laboratory tests. The participant will be 

asked to present after fasting for at least 8 hours. A venous blood sample (10 ml) will be taken for blood 

glucose level, Hemoglobin A1c, lipid profile, blood biochemistries (creatinine, sodium, potassium, ALT) 

and a urine sample (albumin:creatinine ratio) to determine if the participant meets eligibility criteria.  

 

A screening log will be kept by each Clinical Site to document any reasons for ineligibility and for non-

participation of eligible candidates. 

 

Either on the 2nd pre-randomization visit (if lab results are available) or on the 3rd visit, those participants 

who meet the eligibility criteria will be enrolled in the trial and continue with a further baseline assessment 

(including a thorough history and physical exam, anthropometric measurements, health-related quality of life 

and cost of care questionnaires, and preventive screenings) and randomization.  

 

4.4.4 Randomization 

 

Restricted randomization of variable blocks will be used for the trial, stratified by the 8 clinic sites. The 

block allocation sequence for each site (n=140) will be computer-generated centrally (at the Research 

Coordinating Centre, RCC, in New Delhi), allocating 70 participants to the intervention and 70 participants 

to standard care. The allocation sequences for each of the 8 sites will be kept in sealed envelopes, stored in a 

locked space at the RCC at PHFI in New Delhi accessible only to members of the RCC handling trial 

allocation.  

 

The randomization will be provided centrally using an interactive web response system (IWRS). Once a 

consented, eligible participant has been confirmed at the Clinic Site (CS), a member of the CS study team 

will go to the Trial website on the internet and supply the inclusion/exclusion information and will receive a 

randomization allocation immediately. If the IWRS is not functioning for any reason (malfunction, 

electricity blackout, etc.), the CS should call the RCC in Delhi for the allocation, which the RCC member 

overseeing the trial randomization will provide over the phone and by email/fax to the CS study team. The 

CS study team will be required to send an email/fax confirmation to the RCC of the participant’s allocation. 

Participants will be told at the randomization visit which arm of the trial they have been allocated to.  

 

Concealment of intervention versus standard care allocation to the participants is not possible, due to the 

transparency of the type of care the patients will receive.  
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INTERVENTION Arm: 
Integrated Comprehensive Care Management 

 
• Overarching CVD risk management algorithm-guidelines 
• Computer-generated processes (DSS) 

− Electronic health record storage  
− Management prompts to clinical team (following algorithms) 
− Structured follow-up schedule with automatic reminders to patients, 

clinical team, and care coordinator 
• Care coordinator-led continuity of care 

− individually-tailored follow-up and guidance regarding treatment 
adherence as well as help in resolving issues related to access, 
convenience, cost of care, and equity 

• Annual audit and feed-back to clinical team 
 

CONTROL Arm: 
Standard Care 

 
• Regular current system of care 
• Treating physicians provided 

current management 

guidelines 

Eligible Consenting Patient 

5. STUDY INTERVENTIONS  

 

Each Clinic Site will have eligible participants individually randomized to either the intervention or control 

group. The intervention group will receive multi-factorial CVD risk factor control through comprehensive 

diabetes care supported by a care coordinator and decision-support software. The control group will receive 

usual care provided at the Clinic Site. Physicians treating both groups will be provided with evidence-based 

management guidelines to ensure fair access to current recommended clinical practices. Refer to Figure 4 

for a summary of the trial groups. 

 

Figure 4: Diagram of Care Received by Intervention and Control Arms 

 

 

 

5.1 Intervention Arm 

 

Participants randomized to the intervention group will receive targeted diabetes management through 2 main 

strategies: 1) a decision-support software (DSS) based on CVD risk management algorithm-guidelines 

(described below) and 2) support from a non-physician care coordinator who manages the DSS and ensure 

patient follow-up according to the guidelines.   

 

The CVD risk management algorithm-guidelines (Appendix 3) for individuals with diabetes serve as the 

basis of the intervention’s strategies. The evidence-based guidelines provide the clinical team with the up-to-

date instruction for intensive CVD risk factor control, targeting regulation of glucose, blood pressure, and 

lipid control, smoking cessation, and processes of care (aspirin use; ACE-inhibitor use; regular eye, foot, and 

urine testing).  The guidelines follow an algorithm-format and provide progressive recommendations from 

simple lifestyle management to intensified treatment regimens and referral, according to the participant’s 

status.   

 

The algorithm-guidelines have been developed by a multi-disciplinary team, led by members of the steering 

committee. The guidelines follow current internationally-accepted evidence, with adaptations to increase 

relevance to the South Asian population. Feedback from the site investigators has been incorporated into the 

guidelines.   
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5.1.1 Decision-Support Software 

 

A simple decision-support software (DSS) will be setup at all clinic sites. The DSS is currently being 

designed by collaborating programmers in the United States who have a background in creating diabetes 

management tools.   

 

The web-enhanced DSS will:  

(a) store all electronic health records (EHR component) and patient habits, integrating all laboratory and 

consultation reports in one easily accessible location;  

(b) provide automated decision-support prompts of guideline-recommended processes of care (e.g. treatment 

plan, laboratory tests, screenings) tailored to the participant’s compliance and CVD risk level; and  

(c) send out automatic reminders and alerts to patients, the clinical team, and care coordinator to ensure 

adherence to the guidelines/ care plan.  

(d) serve as a trial data collection and management portal of participant progress and their clinical activities 

in terms of prescriptions, intensification of therapy, advice given, etc.  

 

The DSS will be managed by the care coordinator (see below, Section 5.1.2), who will be responsible for 

enforcing its recommendations at each Clinic Site (CS). Overall, the DSS will organize case management 

and will assist the care coordinator in following-up with patient care.  

 

5.1.2 Care Coordinators 

 

Recruitment: One non-physician care coordinator will be designated for each Clinic Site for the duration of 

the trial to facilitate care and follow-up of intervention group patients. Each care coordinator will be 

recruited locally by the Site Investigator. The study will provide a competitive salary for the care 

coordinators.  

 

The criteria for care coordinator recruitment are as follows: 

1. Registered nurse, social worker, or dietician OR minimum of 12th standard pass and 2 years of 

health service experience  

2. Strong inter-personal, motivational, and organizational skills 

3. Willingness to stay for the full duration of the trial (3-3.5 years depending on starting time of the 

site).  

4. Basic computer application knowledge 

 

Responsibilities: Each care coordinator will be managing all 70 participants randomized to the intervention. 

The work of the care coordinator will be a combination of interactions with the clinical team and 

personalized follow-up care with participants. The algorithm-based CVD risk management guidelines via 

the DSS recommendations will be enforced by the care coordinator, complementing the role of physicians. 

The care coordinator will NOT be allowed to make prescriptive changes for a participant.  

 

Below are the expected functions of the care coordinator:  

• Fully manage the DSS, from data-entry of participant information/progress to communication of 

DSS management prompts to the clinical team; 

• Assist the physician to devise a patient-tailored follow-up plan of participants based on their 

compliance and motivation and other CVD risk factors. Patients who are not compliant or at high-

risk will require more intensive follow-up (e.g. home-visits and monitoring; motivation to improve 

lifestyle, treatment adherence etc.) while more compliant participants might require less intensive 

follow-up (group visits at the clinic with information sessions).  
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• Facilitate follow-up, referral, treatment, and investigation appointments including reminders to 
enforce participant’s care plan (achieving target BP, lipid, and glucose control; use of aspirin and 
RAS-modifier therapies; lifestyle modification and smoking cessation; screenings); 

• Encourage and motivate participants to better self-manage risk factors (by providing the appropriate 

guidance and tools), promote better lifestyle choices (physical activity, diet, smoking cessation) and 

treatment adherence;  

• Prompt earlier attention of patient’s needs/progress to the treating physician (e.g. eliciting a 

prescription without waiting for the patient’s next clinic appointment);  

• Arrange regular meetings with the clinical team to review patient progress, address patient needs, 
and other trial issues; 

• Resolve issues of access, convenience, and cost of care, and equity; and  

• Manage the intervention group’s trial data collection, documentation and communication with the 

Research Coordinating Centre (RCC) 

 

Training of care coordinators will occur in two stages prior to the start of the trial. A standardized instruction 

course for the full group of hired care coordinators will be held at a selected training center in India, 

followed by individual training at each Clinic Site to contextualize duties in setting and with the clinical 

team.  

 

The work of the care coordinators will be routinely monitored by the RCC to document their progress and 

quality of care delivered by the physician- care coordinator team. Routine feedback will be provided to care 

coordinators to improve areas of weakness by the Site Investigator. Formal evaluation of care coordinators 

will occur at selected testing time points during the trial (See Section 10.3 Quality Assurance).  

 

To ensure proper execution of the intervention, annual audit and feedback will be provided by the RCC to 

all the Clinical Site teams regarding their site’s progress and areas for improvement (See Section 10.3 

Quality Assurance). 

 

 

5.2 Control Arm 

 

Participants randomized to the control arm will receive the existing standard care and treatment for their 

diabetes that is provided routinely at each Clinic Site. As mentioned above, the physicians treating the 

control arm will also be provided with the CVD risk management guidelines to ensure fair access to current 

recommended clinical practices. The control participants will have no contact with study staff, other than 

during study follow-up visits.  

 

Either a clinic staff or a hired research assistant will serve as the research officer to assist with participant 

randomization and manage the control group’s study-related visits and data collection – separate from the 

duties of the care coordinator with the intervention group. 

 

5.2.1 Research Officer 

 

Recruitment: The part-time position of research officer will be recruited locally by the Site Investigator. A 

monetary compensation will have to be arranged within the budget allotted to each Clinic Site for the trial. 

 

The criteria for the research officer are as follows: 

1. Minimum of 12th standard pass  

2. Willingness to stay for the full duration of the trial (3-3.5 years depending on starting time of the 

site)  

3. Basic computer application knowledge 
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Responsibilities: The research officer at each clinic will be recording data collected on the 70 participants 

randomized to the control group into the electronic health record system. 

 

The following are the expected functions of the research officer: 

• Assist with baseline assessment and randomization of participants. 

• Collect study-visit and any non-study visit data of the control group participants using paper Case 
Report forms (CRFs). Data collection during non-study visits will be done AFTER the physician 
sees the participant (uni-directional flow of information – he/she will NOT feedback anything 
additional about the participant to the physician and vice-versa) 

• Will have access to only the electronic health records aspect of the DSS (only the EHR, no decision-
support) for his/her CONTROL arm patients only for data entry on a regular basis (once every 2 
weeks) 

• Must not advise participants or clinical staff member in any way 

• Must NOT follow-up with participants  

• Must NOT arrange appointments or laboratory tests for participants other than the required annual 
study-visit  

• Must NOT substitute for care coordinator when he/she is on leave 
 

Like the care coordinator, the research officer will be trained on site prior to the trial and during the site 

orientation with the clinic team.  

 

Like the care coordinator, the work of the research officer will be routinely monitored by the RCC to ensure 

proper data collection. The Site Investigator is also responsible for overseeing the Research Officers’ 

performance. Formal evaluation of the research officers will occur at selected testing time points during the 

trial (See Section 10.3 Quality Assurance).  

 

 

Detailed instruction of the trial interventions described above will be contained in the Manual of 

Procedures. 

 

 

 

 

 

 

 

6. STUDY PROCEDURES  

 
Please see the next page. 
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6.1 Schedule of Evaluations (green-highlighted columns are study data-collection visits)  

Forms: A - Screening Part 1; B - Screening Part 2; C –Baseline_Randomization; D –3 monthly Visit_Intervention; E – Follow-up 12-monthly_All; F – Close-out_All; G – Eye Exam; I.c – Intermediate Visit_Control; I.i -Intermediate 

Visit_Intervention; Z –Intervention Management Plan; K - Interview Guide_Physician 

PHASE Screening Part 1 Screening Part 2 

Baseline/ 

Randomization 

3-monthly Visits 

(Intervention Group) Intermediate Visits 

Follow-up  

12-monthly Close-Out 

FORM A B C + G, K^ 

 

Intervention: D, Z Intervention: I.i, Z Control: I.c 

E + G  

(Intervention: Z), K^ 

F + G  

(Intervention: Z), K^ 

MONTH Max -4 weeks -4 to 0 weeks 0 

3, 6, 9, 15, 18, 21, 27, 

30, 33, 39 

 Other than 3-

monthly 

As occurs (after 

visit-records)  12, 24, 36 (42/last visit) 

Signed informed consent X             

Assess Eligibility X X X        

Enrollment/Randomization     X        

Demographics     X        

Medical history  X (basic)   X (full) X (interval) X (interval)  X (interval) X (interval)  

Family history    X       

Social History (lifestyle/habits)    X      X X 

Self-care (SDSCA)   X X (partial) X (partial)  X X 

Quality of Life, short (EQ5D)     X    X X 

Diabetes Treatment Satisfaction (DTSQ)     X    X X 

General Quality of Life (HUI-3)   X    X X 

Costs of Care  (records, questionnaire)     X    X X 

^QA/Acceptability: physician interviews     Subsample     Follow-up subsample Follow-up subsample 

Blood pressure (BP) and heart rate X (BP only) X   X X  X X 

Height  X     X X 

Weight, BMI (calculated), Waist Circumference  X  X X  X X 

General Physical Examination    X    X X 

Eye Examination    X    X X 

Foot Examination     X    X X 

ECG    X    X X 

Albumin:creatinine ratio (urine analysis)    X    X X 

*Serum Creatinine  X     X X 

*Serum Sodium, Potassium and ALT   X       

Venous fasting blood glucose (FBG)   X  X  X   X X 

Hemoglobin A1c   X  X   X X 

Lipids (TC, HDL, LDL [calculated], TG)   X      X X 

         

Glucose lowering, blood pressure lowering, and 

cholesterol lowering medications    X X  X   X X 

Other concomitant medications     X X X  X X 

Visit Summary & Management   X X X X X X 

AE/ SAE Intake (ongoing) – Form X    X X X X X X 

*Follow-up serum potassium and creatinine levels if high and started on ACE-i; follow-up ALT if started on statin.          ^The interviews of physician sub-samples (Form K) will be administered by RCC staff. 
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6.2 Description of Evaluation Schedule 

 

The first 2 visits are for participant screening. The 3rd visit is for final screening, further baseline assessments 

and randomization.  

 

Guideline-recommended follow-up for all participants is on at least a 3-monthly basis and more frequently if 

the participant has poorly controlled diabetes. The intervention and control groups will have annual follow-

up study visits to capture outcomes and complications. All other intermediate visits by the participants will 

be documented. 

 

For all randomized participants, the average post-randomization follow-up period will be 30 months (2.5 

years). All follow-up 12 monthly visits must occur within ± 2 weeks of the scheduled follow-up visit date. If 

the visit happens outside this window, the Site Investigator should proceed with the visit but indicate a note 

in the file stating ‘protocol violation.’  

 

The study staff at each Clinical Site involved in executing the study procedures includes: 

 

• Site investigator/co-investigator/sub-investigator: 

o Oversee all trial-related procedures (recruitment, screening, enrollment, randomization, and 

follow-up of participants) 

  

• Study physician (includes Site Investigator/co-investigator/sub-investigator): 

o Serves as Screening officer: Perform screening evaluations, baseline history and physical 

examination and conducts randomization of participant into trial.  

o Assist in intervention and control group study visits (details below) 

o If seeing an intervention participant, work as a team with the care coordinator to manage the 

participant’s care 

 

• Care coordinator:    

o Perform recruitment of participants, but no interaction during screening evaluations 

o Coordinate with site-investigator/co-investigator and study physician(s) to complete all 

follow-up visit requirements; ensure complete data collection for intervention group 

o Data collection for control group on paper CRFs  

o Enter intervention group’s data into the eCRFs of the DSS  

o Supply Intervention Management Plan (Form Z) to study physician to finalize care plan at 

each visit 

o Other details below 

 

• Research officer:  

o Perform recruitment of participants, but no interaction during screening evaluations 

o Data collection for control group on paper CRFs, minimal interaction during follow-up to 

prevent any change in the standard care 

o Enter control group’s data into the eCRFs of the DSS 

o Other details below 

 

All case report FORMS are provided in alphabetical order in the final appendix (Appendix 5) and included 

as separate documents in the electronic version. Detailed instructions of evaluation schedule are found in 

the MOP.  
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6.2.1 Screening (Pre-randomization) 

 

• Screening Part 1 (maximum -4 weeks): all potential participants 

Form:  Form A - Screening Part 1  

  Participant Log 

Potentially eligible patients will visit the Clinic Site for the first pre-randomization visit for informed 

consent by the Site investigator/co-investigator (Section 4.4.2 for details) and Part 1 of screening by 

screening officer, which includes: 

• Contact information 

• Basic medical history through General Inclusion/Exclusion Criteria 

• Blood pressure measurement 

• Assess eligibility - report in Participant Log 

 

The patients who do not meet eligibility criteria for the trial will be notified of their status. The patients 

who are still eligible for the study after this 1st pre-randomization visit will be asked to present fasting (8 

hours) for screening laboratory tests (2nd pre-randomization visit) and Screening Part 2 (see below).  

 

• Screening Part 2 [laboratory tests& assessment] (-4 to 0 weeks): all potential participants 

Form:  Form B - Screening Part 2 

  Participant Log 

Within 2 week after Screening Part 1(Form A), the participant will present to the clinic in a fasting state 

for the 2nd pre-randomization visit for screening laboratory tests, which include:  

• Urine sample for urine albumin:creatinine ratio 

• Blood sample for measurement of Hemoglobin A1c and blood chemistries (serum creatinine, 

sodium, potassium, and ALT) to determine an existing medical condition in the study exclusion 

criteria and for medication effects 

• Fasting venous blood sample for glucose and lipids (triglycerides, total cholesterol, HDL 

cholesterol, and LDL [calculated]) 

 

Either on the same 2nd pre-randomization visit for if lab results are available the same day OR on a 3rd 

visit within 4 weeks after Screening Part 1, the screening officer will complete Form B (Screening Part 

2) with the participant, which includes: 

• Blood pressure and heart rate   

• Height, weight, BMI [calculated], waist circumference 

• Review of lab test results  

• Assess eligibility - report in Participant Log 

 

Those potential participants who do not meet eligibility criteria will be notified of their status at the 

clinic. Those individuals still meeting the inclusion/exclusion criteria will continue with the baseline 

evaluation and randomization (see Section 6.2.2).  
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6.2.2 Baseline and Randomization: ALL eligible participants 

 

Forms:  Form C – Baseline_Randomization; Form G- Eye Exam 

Form K– Interview Guide_Physician 

  Participant Log 

 

After Screening Parts 1 and 2 have been completed, the eligible patient will undergo the baseline 

evaluation and randomization (maximum of 4 weeks after the first screening visit) by screening officer. 

This can occur the same day when Screening Part 2 is completed. 

 

For all participants, the screening officer will: 

• Complete Form C – Baseline_Randomization (Part 1) which includes  

o Medical, family history and medications 

o Make any necessary changes in management 

o Complication screenings: ECG, foot exam, eye exam via Form G- Eye Exam 

(to be completed by qualified ophthalmologist) 

• Randomize the eligible participants using the interactive web response system (IWSRS). See 

MOP for instructions. Report enrollment and allocation in Participant Log. 

 

For control arm (standard care) participants, the research officer will: 

• Complete Form C – Baseline_Randomization (Part 2) which includes: demographics, 

social/lifestyle habits, and questionnaires (self-care [SDSCA], quality of life [EQ5D and HUI-

3], diabetes treatment satisfaction [DTSQ], and frequency/costs of care). 

• Advise the participant that his/her diabetic care will remain unchanged at present; he/she will be 

expected to see the usual physician at the frequency he/she advises. He/she must be available to 

return once a year for a study-related visit. 

• Enroll the patient for the trial in the DSS, and complete the eCRFs for Forms B and C. 

 

For intervention arm participants, the care coordinator will:  

• Complete Form C – Baseline_Randomization (Part 2) which includes: demographics, 

social/lifestyle habits and questionnaires (self-care [SDSCA], quality of life [EQ5D and HUI-3], 

diabetes treatment satisfaction [DTSQ], and frequency/costs of care). 

• Advise the participant that their diabetic care will be intensified and he/she will have regular 

follow-up from the care coordinator and be asked to visit the clinic at least every 3 months. 

Enroll the patient for the trial in the DSS, and complete the eCRFs for Forms B and C. 

• The care coordinator will facilitate the participant’s adherence to appointments and self-

management using the DSS-generated reminders and phone calls. 

 

Qualitative Assessment: A maximum of 3 study physicians (mainly Site Investigator/ Co-Investigators) 

at each clinic site will be consented and interviewed at the site initiation visit by RCC monitor to have an 

initial understanding of their practices and views on the intervention. These interviews of not more than 

30 minutes will be conducted following written guides (Form K – Interview guide_Physician). See 

Section 9.6.3 Qualitative Data Analysis for more detail. 
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6.2.3 Follow-up 12 monthly Visits (+12, +24, and +36 months): ALL participants 

 

Forms:  Form E – Follow-up 12 monthly_All; Eye Exam Form 

Form Z – Intervention Management Plan  

Form K – Interview Guide_Physician 

 

All participants (intervention and control) will present for the 12-monthly follow-up visits. All 

participants will have to obtain all investigations: venous FBG, HbA1c, lipid profile, serum creatinine 

and other blood biochemistries (serum sodium, potassium, ALT) if necessary, and complication 

screenings (urine albumin:creatinine ratio, eye exam, and ECG) prior to the visit. All participants will be 

required to present the lab results at the visit, if the Clinic Site does not have a system in place to obtain 

the laboratory results independently. 

• The control arm will follow the usual process for setting up laboratory appointments.  

• For the intervention arm, one week prior to the visit, the care coordinator will ensure that the 

intervention participants have obtained the laboratory tests for the visit.  

 

Prior to the physician assessment, the care coordinator/research officer will obtain the following data 

from the participants for Form E (Part 1):  

• Interval history, hypoglycemic events 

• Measures: Blood pressure and heart rate, height, weight, BMI [calculated], waist circumference 

• Investigations: values from lab reports; Reports of ECG and Eye Exam (Form G) 

• Social/lifestyle habits and questionnaires: self-care [SDSCA], quality of life [EQ5D and HUI-3], 

diabetes treatment satisfaction [DTSQ], and frequency/costs of care 

 

For the control arm:  

• After the research officer completes Form E (Part 1), the study physician will see the 

participant and complete Form E (Part 2) (Complications Screenings, Medical history, Adverse 

and Serious Adverse Events, Physical Exam, and medications update) and fix the next visit date.  

• The research officer will input Form E in the DSS. 

 

     For the intervention arm:  

• The care coordinator will input the specified data from Form E (Part 1) into the DSS and 

print out an Intervention Management Plan (Form Z). The care coordinator will update the 

patient’s medications in Form Z, and provide Form Z to the physician during consultation.  

• The study physician will complete Form E (Part 2) and review Form Z and accept/reject the 

management prompts, update medications and the patient management plan; fix next visit date 

and review the plan with the care coordinator. 

• The care coordinator will update the patient; address any barriers to care and motivate him/her 

to achieve risk factor management goals and confirm the next appointment dates.  The care 

coordinator will input the updated Form Z and rest of Form E in the DSS. 

• The care coordinator will facilitate the participant’s adherence to appointments and self-

management using the DSS-generated reminders and phone calls. 

 

Qualitative Assessment: The same sample of interviewed physicians at each site will be interviewed 

during the following 2 annual monitoring visits by the RCC monitor to assess changes in practice and 

feedback on the intervention. The interviews of maximum 30 minutes will be conducted by a trained 

research staff using written guides (Form K). See Section 9.6.3 Qualitative Data Analysis for more 

detail. 
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6.2.4 3-monthly and Intermediate Visits 

 
• 3-monthly Visits (+3, +6, +9, +15, +18, +21, +27, +30, +33, +39 months): Intervention Arm only 

 
Forms:  Form D – 3 monthly Visit_Intervention 

Form Z –Intervention Management Plan 

 

      For the intervention arm only:  

• The care coordinator ensures that intervention patients visit the clinic for 3-monthly visits. 

• One week prior to the visit, the care coordinator will ensure that the participant has obtained 

the following laboratory tests for the visit: HbA1c, venous fasting blood glucose, and any other 

lab tests that the physician had specified at the previous visit 

• Laboratory reports will be collected on the day of the visit by the care coordinator. 

• At the visit, the care coordinator will complete Form D–3 monthly Visit_Intervention 

with the following: 

o Interval history, hypoglycemic events, adverse events, self-care 

o Measures: blood pressure, heart rate, weight, BMI (calculated with baseline/annual 

height) and waist circumference 

o Investigations: values from lab reports (HbA1c, venous fasting blood glucose and other 

tests ordered) 

• The care coordinator will input Form D into the DSS and print out an Intervention 

Management Plan (Form Z). The care coordinator will update the patient’s medications in 

Form Z, and provide Form Z to the physician during consultation.  

• The study physician will review Form Z and accept/reject the management prompts, update 

medications and the patient management plan; fix next visit date and review the plan with the 

care coordinator. 

• The care coordinator will update the patient; address any barriers to care and motivate him/her 

to achieve risk factor management goals and confirm the next appointment dates.  The care 

coordinator will input the updated Form Z in the DSS. 

• The care coordinator will facilitate the participant’s adherence to appointments and self-

management using the DSS-generated reminders and phone calls. 

 

• Intermediate Visits 

  

 For Control arm: clinic visits other than 12-monthly visits 

 For Intervention arm: clinic visits other than 3-monthly and 12-monthly visits 

 

Forms:  Form I.c - Intermediate Visit_Control 

Form I.i - Intermediate Visit_Intervention 

Form Z – Intervention Management Form 
 

The research officer and the care coordinator will need to document all intermediate visits for the control 

and the intervention arm participants, respectively.   

 

For the control arm:  

• The control participant’s file will be tagged, so that whenever the patient returns for a visit, a 

clinic staff should notify the research officer that the patient has arrived.  

• After the patient’s visit is complete, the research officer will need to fill out Form I.c – 

Intermediate Visit_Control only by looking at the patient’s file.  



 

CARRS Translation Trial Protocol Version 2.6-21May2011  Page 32 of 73 
      

• The research officer will input Form I.c in the DSS.  

• The research officer does NOT contact the control patient to schedule appointments or ensure 

regular follow-up. The follow-up routine will continue as per existing care at the clinic. 

 

     For the intervention arm:  

• For all other clinic visits outside the 3-monthly and 12-monthly visits, the care coordinator 

ensures patient appointments, documentation and follow-up of all intermediate visits.  

• One week prior to the visit, the care coordinator will ensure that the participant has obtained 

the following laboratory tests for the visit: venous fasting blood glucose and any other lab tests 

that the physician had specified at the previous visit. 

• Laboratory reports will be collected on the day of the visit by the care coordinator. 

• At the visit, the care coordinator will complete Form I.i – Intermediate 

Visit_Intervention with the following: 

o Interval history, hypoglycemic events, adverse events, self-care 

o Measures: blood pressure, heart rate, weight, BMI (calculated with baseline/annual 

height) and waist circumference 

o Investigations: values from lab reports (venous fasting blood glucose and other tests 

ordered). List the last HbA1c value from the previous 3-monthly or 12-monthly visit.  

• The care coordinator will input Form I.i into the DSS and print out an Intervention 

Management Plan (Form Z). The care coordinator will update the patient’s medications in 

Form Z, and provide Form Z to the physician during consultation.  

• The study physician will review Form Z and accept/reject the management prompts, update 

medications and the patient management plan; fix next visit date and review the plan with the 

care coordinator. 

• The care coordinator will update the patient; address any barriers to care and motivate him/her 

to achieve risk factor management goals and confirm the next appointment dates.  The care 

coordinator will input the updated Form Z in the DSS. 

• The care coordinator will facilitate the participant’s adherence to appointments and self-

management using the DSS-generated reminders and phone calls. 

 

 

6.2.5 Completion/Final Evaluation 

 

Forms:  Form F – Close-Out_All; G- Eye Exam  

Form Z – Intervention Management Plan 

Form K – Interview Guide_Physician 

 

Scheduling:  

(1) If the last 12-monthly visit for a participant is scheduled for within 3 months from the last date 

of the trial (December 31, 2013), then the last 12-monthly visit becomes the close-out visit. 

(2) If the last 12-monthly visit for a participant is/was scheduled for more than 3 months from the 

last date of the trial (December 31, 2013), then conduct a close-out visit by the last trial date.  

For an intervention patient, a scheduled intermediate visit within 3 months from the last trial 

date becomes the close-out visit.  

 

The close-out visit process is exactly the same as the 12-monthly visit, except Form F is used in place of 

Form E. Please refer to Section 6.2.3 for details. For intervention patients, Form F will contain questions 

on acceptability of the intervention; updates to Form F will be sent to the IRB for review/approval prior 

to its use.   
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Final Qualitative Assessment: The physicians interviewed previously will be undergo a final interview 

with the RCC monitor at the trial closing visit for feedback on the intervention and changes in their 

clinical practice.  These interviews of maximum 30 minutes will be conducted by a trained research staff 

using written guides (Form K). See Section 9.6.3 Qualitative Data Analysis for more detail. 

 

 

Follow-up on participants once they have stopped participation in the study intervention group will be 

conducted for monitoring and reporting any adverse experiences or outcomes in the first year after 

discontinuing participation in the trial. 

 

 

Potential reasons for early termination can be found in Section 8: Intervention Discontinuation.  
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7. SAFETY ASSESSMENTS  

 

7.1 Specification of Safety Parameters 

 

The CVD risk reduction delivery strategies of the intervention are not implementing any new drug or 

invasive procedure that requires specific monitoring of safety parameters. Rather, the intervention is a 

preventive health study that is enforcing existing, evidence-based guidelines for CVD risk reduction. The 

control group will follow the existing standard care provided at the clinic site, while the intervention is 

designed to track quality of care delivery, and achieve risk factor control (via regular examination of values 

of Hemoglobin A1c, fasting blood glucose, cholesterol and triglycerides, blood pressure, heart rate, and 

BMI, and implementation of more intensive preventive measures for any high range values). 

 

Adverse events and serious adverse events will be monitored. 

 

 

7.2 Adverse Events and Serious Adverse Events  

 

Definition of an Adverse Event: “An adverse event (AE) is any untoward medical occurrence in a subject 

temporally associated with participation in the clinical study or with use of the experimental agent being 

studied.  An adverse finding can include a sign, symptom, abnormal assessment (laboratory test value, vital 

signs, electrocardiogram finding, etc.), or any combination of these.” 

 

List of Adverse Events: 

1. Mild hypoglycemia not requiring medical attention  

2. Side-effects of medications (e.g. hepatic dysfunction or myopathy due to statins; dry cough due to 

ACE-I; negative effects of drugs on biochemical parameters such as hypo- or hyper- kalemia, 

hyperuricemia; and others per Investigator discretion)  

3. PVD: intermittent claudication, rest pain 

4. Allergic reactions/reactions on basis of drug interactions  

5. Infection (UTI, skin infections, soft tissue infections, lower respiratory tract infections/physician-

diagnosed pneumonia) 

6. Weight gain 

 

Definition of a Serious Adverse Event: “A serious adverse event (SAE) is any adverse event (any untoward 

medical occurrence in a subject temporally associated with participation in the clinical study or with use of 

the experimental agent being studied) that results in one or more of the following outcomes: Death; a life-

threatening event; inpatient hospitalization or prolongation of existing hospitalization; a persistent or 

significant disability/incapacity; a congenital anomaly or birth defect; or an important medical event based 

upon appropriate medical judgment.” 

 

List of Serious Adverse Events: 

1. Severe hypoglycemia requiring medical attention/hospitalization (a hypoglycemic episode 

associated with transient central nervous system dysfunction without other apparent cause in which 

the individual was unable to treat him/herself and had help from another person to administer 

glucose or glucagon) 

2. Acute hyperglycemia (e.g. diabetic ketoacidosis) 

3. CVD events: Angina, non-fatal MI / Unstable Angina, revascularization procedure [angioplasty or 

CABG], TIA, Stroke (non-fatal), Arrhythmia  

4. Gangrene or amputation due to diabetes-related peripheral neuropathy and peripheral vascular 

disease  

5. Major bleeding (e.g. intracerebral or gastro-intestinal) 
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6. Renal: end-stage renal disease requiring renal replacement therapy (dialysis or transplantation) 

7. Eyes: severe diabetes-related eye disease (defined as the requirement for retinal photocoagulation or 

similar treatment and development of diabetes-related blindness in either eye in a participant known 

not to have this condition at study entry) 

8. Major infection: requiring hospitalization and/or parenteral antibiotics (UTI, skin infections, soft 

tissue infections, lower respiratory tract infections/physician-diagnosed pneumonia) 

9. Inpatient hospitalization or prolongation of existing hospitalization  

10. Death   

11. Any other major health conditions/events (important medical event based upon appropriate medical 

judgment) 

 

Classification of AE Severity:  AEs will be labeled according to severity, which is based on their impact on 

the patient. An AE will be termed ‘mild’ if it does not have a major impact on the patient, ‘moderate’ if it 

causes the patient some minor inconvenience and ‘severe’ if it causes a substantial disruption of the patient’s 

well being.  

 

AE Attribution Scale:  AEs will be categorized according to the likelihood that they are related to the study 

intervention.  Specifically, they will be labeled either definitely, probably, possibly, or unrelated to the study 

intervention. 

 

Expected Risks: We judge the potential risks from data collection to be minimal. No invasive procedures are 

under consideration, except for collection of venous and capillary blood samples; these procedures are 

minimally invasive. However, there is a risk of bruising or discomfort with blood draws and, very rarely, the 

procedure can result in inflammation or infection of the arm veins. It is also unlikely, although possible that 

trial instrument questions may cause distress to the participant. Risks are considered minimal, and 

participants will be informed of all possible risks in the consent form. If the participant deems the risks too 

large, he or she may refuse to take part in the study or withdraw at any time. 

 

Measures to Minimize Risk: Appropriate precautions will be taken to avoid inflicting harm or risk to the 

well being of the subjects. Any potential adverse effects will be monitored and reported by the study 

investigators immediately to Emory University’s Institutional Review Board (IRB) and the PHFI 

Institutional Ethics Committee (IEC) for appropriate action. All members of the study team are CITI 

certified. Even though the potential for injury to research subjects due to the risks of the proposed 

procedures is judged to be minimal, all reasonable efforts will be made to minimize these risks through the 

exclusive use of properly trained and educated research personnel. Individuals who are injured by study 

procedures will be informed of their rights to and be offered treatment of the injury as part of the informed 

consent procedure and the prevailing local health policy. Specifically: 

• To minimize risks associated with blood draws, the study team will include experienced and trained 

phlebotomists. 

• Participants will be informed of their right to refuse to answer any survey question that makes them 

uncomfortable. 

• Any undiagnosed disease or condition or abnormal test results that present during study testing will 

be brought to the attention of the Principal Investigator and the participant. 

• The patient will be referred for emergency care for emergencies or to their personal physician or a 

community hospital or clinic if he or she does not have a personal physician for non-emergencies. 

• Where mild injury / discomfort is caused to the patient, e.g. vasovagal attacks, needle-stick injury, 

etc., appropriate procedures will be followed to attend to this by study and medical staff 
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7.3 Reporting Procedures 

 

Information about the occurrence of any AEs or SAEs will be sought at all scheduled visits. When a SAE 

occurs, the responsible Site Investigator should ensure that the SAE is reported within 24 hours to the RCC 

by completing a Serious Adverse Event Form (See Form X - Serious Adverse Event in Appendix 5), sent 

by fax, email or online submission and with notification by telephone. The Clinical Site must report the SAE 

to the local ethics committee within 7 days. The RCC will report SAEs that are unanticipated or possibly 

related to the study intervention to the DSMB and the PHFI IEC within 15 calendar days, with appropriate 

follow-up reports and final resolution forms with supporting documents as per evolution of the disease. 

Anticipated SAEs or those unrelated to the study intervention will be reported to the same 

individuals/entities on a monthly basis.  

 

Serious adverse events that occur within 15 days after the end of the scheduled follow-up visit will be 

reported in the same way as those that occur before the end of follow-up. In addition, any adverse event that 

occurs after the completion of the scheduled follow-up, and that the investigator deems due to the study 

intervention will be reported in the same way. 

 

The Site Investigator will ensure that there is adequate follow-up of each participant who has a serious 

adverse event. Also, the Site Investigator should ensure that all regulatory requirements specified by the 

local IRB are completed. The Data and Safety Monitoring Board will regularly review all such events (See 

below Section 7.4 Safety Monitoring) and provide recommendations to the CARRS Trial Investigators. 

Documentation of all such SAEs will be retained in the participant’s trial folder for at least 3 years. 

 

 

7.4 Safety Monitoring  

 

This is a translation trial of CVD risk reduction delivery strategy with no direct risks anticipated for 

participants. Site monitoring visits will occur on at least 3 occasions in the first year and on at least two 

occasions each year thereafter. Sites will provide 3-monthly progress reports with information on participant 

recruitment/retention, adverse events, and any protocol deviations or issues. The Quality Control 

Subcommittee will review the reports from the site monitoring visits and the site progress reports every 6 

months.  The Quality Control Subcommittee will provide an annual report for the DSMB, PHFI IEC, the 

Steering Committee and other applicable recipients who will review progress of this study on an annual 

basis and provide recommendations, as necessary.   

 

The report will include:  

1. A list and summarization of adverse events 

2. Whether adverse event rates are consistent with pre-study assumptions;  

3. Reason for dropouts from the study;  

4. Enrollment of participants, by site, age, gender, other characteristics 

5. Whether all participants met entry criteria;  

6. Whether continuation of the study is justified on the basis that additional data are needed to 

accomplish the stated aims of the study; and  

7. Conditions whereby the study might be terminated prematurely.   

 

The DSMB will convene annually to review the report and other issues pertaining to the trial’s progress and 

safety. The annual report will be signed by the DSMB chairperson and forwarded to the PHFI IEC and the 

CARRS Steering Committee of Investigators. Minutes of the DSMB recommendations will be provided to 

NHLBI within 30 days of convening.  
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8. INTERVENTION DISCONTINUATION  

 
 
Criteria for discontinuing the intervention for a participant include: 

1. Moves away from proximity of Clinic Site 

2. If the Site Investigator finds the participant to be incompatible with the intervention 

 

If any member of the local study team encounters a participant that meets any of the criteria for 

discontinuation, he/she must inform the Site Investigator, who will report the incident to the RCC by 

completing a Participant Discontinuation Form. The decision of participant discontinuation will be reported 

to the required entities.  

 

 

Reasons for discontinuation of the study intervention itself at a Clinic Site include:  

1. Infrastructure unable to handle intervention (determined by quality monitoring). 

2. Discontinuation recommended by steering committee or sponsor 

3. Low-recruitment rate: less than 8 patients per month recruited 

 

Participants will continue to be followed with their permission if the study intervention is discontinued at the 

Clinic Site.  

 

 

These participants will be followed up annually for 3 years for adverse events and serious adverse 

events/clinical outcomes of (1) death from any cause; (2) major macrovascular event: a composite of non-

fatal MI, non-fatal stroke and death from any cardiovascular cause (based on investigator diagnosis).  

 

Secondary outcomes which will be followed include:  

(1) MI (non-fatal and fatal or revascularization procedure [angioplasty or CABG]);  

(2) stroke (non-fatal and fatal); 

(3) requirement for renal replacement therapy (dialysis or transplantation);  

(4) death from renal disease;  

(5) development of severe diabetes-related eye disease (defined as the requirement for retinal 

photocoagulation or similar treatment and development of diabetes-related blindness in either eye in a 

participant known not to have this condition at study entry); and  

(6) major hypoglycemia episode (a hypoglycemic episode associated with transient central nervous system 

dysfunction without other apparent cause in which the individual was unable to treat him/herself and had 

help from another person to administer glucose or glucagon) 

(7) Acute hyperglycemia (e.g. DKA)  

(8) Amputation due to diabetes-related peripheral neuropathy and peripheral vascular disease 

(9) Major infection requiring hospitalization (e.g. pneumonia)  

(10) Any other health conditions/events 
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9. STATISTICAL CONSIDERATIONS  

 

9.1 General Design Issues  

 

The study design is a controlled, parallel group, multi-site translation trial to test the effectiveness of a multi-

factorial CVD risk reduction intervention using clinical decision-support software and non-physician care 

coordinators, in Type 2 diabetes patients attending established out-patient clinics in South Asia, compared to 

the control group receiving standard care; for differences in the primary outcome of achieving multiple risk 

factor control targets.  

 

Hypothesis: Compared to the control group, the intervention group will, on average, demonstrate a relative 

40% greater proportion of participants achieving multiple CVD risk factor control targets (at least two 

targets including HbA1c < 7.0% AND at least one of SBP < 130 mmHg or LDL-cholesterol < 100 mg/dl). 

 

Secondary outcomes include single CVD risk factor control targets, quality of care measures, and 

participant’s health-related quality of life and treatment satisfaction. 

 

An ancillary objective is assessing the sustainability of the intervention by determining the cost-effectiveness 

of the intervention vs. standard care and assessing patient and provider perspectives regarding the 

intervention’s acceptability and effectiveness. 

 

9.2 Sample Size and Randomization 

 

In keeping with the theme of delivering comprehensive, multi-factorial CVD risk management to diabetes 

patients, this translation trial is powered on between-group differences in proportions achieving multiple risk 

factor targets (reflected by intermediate biochemical measures). Although there is great interest in and 

significance attached to improvements in the extent and regularity of preventative screening and treatment 

processes, these processes do not always mirror improvements in outcomes.98  

 

Therefore, the trial is specifically powered for intermediate outcomes (i.e., multiple risk factor control). 

Sample size calculations are predicated on documented low proportions of sample populations reaching 

individual and multiple risk factor target goals,89, 92 20% allowance for loss to follow up and/or missing data, 

and 80% power to detect conservative minimum between-group differences in improvement (see Table 1). 

Calculations were performed using OpenEpi Software.155, 156 

 

Table 1: Sample Size Calculations for CARRS Translation Trial 

Power Αlpha Risk Factor 

Proportion 

of Control 

Group 

achieving 

Proportion of 

Intervention 

Group 

achieving 

Total 

Sample Size 

Required 

20% additional- 

loss to follow 

up &/or 

missing data 

  Primary Outcome 

80% 0.05 Multiple (≥2 risk factors controlled) 20% 28% 896 † - 942 * 1,076 – 1,131 

90% 0.05 Multiple (≥2 risk factors controlled) 20% 30% 832 * 999 

  Secondary Outcomes 

80% 0.05 Glycemia (HbA1c) 37% 47% 766 † 920 

  BP (mmHg) 36% 46% 772 † 927 

  Lipid (TC; mg/dl) 48% 58% 774 † 929 

90% 0.05 Glyc 37% 47% 1,032 †  

  BP 36% 46% 1,024 †  

  Lipid 48% 58% 1,034 †  

† Kelsey et al. Methods in Observational Epidemiology 2nd Edition, Table 12-15;  * Fleiss with Continuity Correction  
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The primary outcome was constructed based on delivering care that improves global CVD risk control in 

participants with poor baseline control. A minimum n=1076 is required; an enhanced sample of 1,120 

subjects will be studied to enable demonstration of a 40% relative difference in proportions attaining 

multiple clinical treatment goals between the intervention and control groups.  

 

Our sample size also permits us to demonstrate reproducible and achievable secondary outcomes (10% point 

increases in participants reaching individual risk factor targets) in the intervention group. Although the study 

has not been powered for CVD event and/or mortality reduction, we anticipate that the data we collect will 

be useful for putatively planning an extension of this trial to detect distal clinically significant CVD and/or 

mortality endpoints. In addition, we will assess differences in quality of life and patient satisfaction between 

participants randomized to the intervention and standard care.  

 

We aim to have 140 participants randomized (70 in the intervention arm, 70 controls) at a total of 8 clinic 

sites, amounting to 1,120 trial participants. The initial vanguard phase will occur at three sites (n=420), and 

another five sites (n=700) will be added 6 months later.  

 

Careful consideration of the following points led to the choice of individual over cluster randomization: 

 

• Bias will be problematic in cluster randomization, and in particular, since quality of care is being 

assessed simultaneously, it is unlikely that health care providers at different sites will cooperate to being 

controls (they are likely to refuse consent) as this will undermine their practices. 

• The intervention is multi-faceted (structured guidelines, decision support system, reminders, care 

coordinator) and these elements will be tailored, based on risk stratification, to suit the needs of the 

individual. Therefore, there is the potential for heterogeneity in packages of care in individuals who see 

the same care coordinator. Group outcomes will therefore be dissimilar and not comparable.  

• Outcomes (achieving risk factor control targets, quality of care indicators, quality of life and any 

unforeseen incident events, morbidity and mortality) are all measured at the individual level. 

 

Individual randomization, in relative terms, has benefit with respect to the sample size and power derived 

from this design over cluster randomization, and will minimize bias. 

 

 

9.3 Interim Analyses and Stopping Rules 

 

Interim analysis is not planned for the study, because it is a preventive intervention and there are no 

expected risks in participation other than those that occur in standard care. However, monitoring of study 

data will be regular and continuous throughout the trial and will be overseen by the DSMB and Steering 

Committee Investigators. 

 

 

9.4 Outcomes  

 

Most of the trial outcomes will have regular biochemical or survey measures, while a few categories require 

qualitative (e.g. interviews) and/or derived estimates (e.g. costs).   

 

Since intermediate endpoints of Hemoglobin A1c, blood pressure, and LDL-cholesterol are being measured 

for the study, an Endpoint Adjudication Subcommittee is not necessary for their classification. However, an 

Endpoint Adjudication Subcommittee (Appendix 4 for description) will be designated to classify adverse 

events and other hard clinical endpoints (i.e. MI, unstable angina, stroke, all cause mortality, CV mortality, 
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vision-threatening retinopathy, malignant hypertension, rest pain of legs, amputation, major infection) to be 

assessed for analysis.  

 

Study measures are listed in Table 2 below.   

 

 

9.4.1 Primary outcome   

 

The study has one primary outcome of interest, multiple CVD risk factor control targets: at least two targets 

including HbA1c < 7.0% and at least one of: BP < 130/80 mmHg or LDL-cholesterol < 100 mg/dl (LDL-

cholesterol < 70 mg/dl for those with history of CVD event). 

 

 

9.4.2 Secondary outcomes   

 

Assessment questionnaires/tools are listed in bold below and are described in detail in Table 3.  

 

The secondary outcomes include: 

 

(1) Single risk factor control targets, as demonstrated by:  

c. at least an absolute 10% point greater proportion of participants in the intervention group 

achieving good glycemic control (HbA1c < 7%); 

d. at least an absolute 10% point greater proportion of participants in the intervention group 

achieving blood pressure control (systolic BP < 130 and diastolic BP < 80 mmHg); and 

e. at least an absolute10% point greater proportion of participants in the intervention group 

achieving lipid control (LDL-cholesterol < 100 mg/dl; < 70 mg/dl for those with history of CVD 

event) 

 

(2) Quality of care measures, as demonstrated by participant and provider adherence to:  

a. currently advocated CVD risk factor management guidelines (i.e. proportion of patients 

prescribed and/or using lipid- or BP-lowering medication, where indicated; proportion of 

participants smoking who have stopped; proportion of patients who were given lifestyle 

modification advice and/or adhering to dietary and physical activity targets) and  

b. evidence-based processes of care (i.e. use of aspirin and/or RAS-modifiers; and annual eye, foot, 

dental and urine examinations); 

c. Assessment methods: 

i. Participant Perspective (Self-management):Summary of Diabetes Self-Care Activities 

(SDSCA) 

ii. Provider Perspective: Electronic Health Records from DSS (Documentation by Care 

Coordinator and Research Officer) 

 

(3) Patient-related outcomes of: 

a. Participant health-related quality of life (QoL)  

i. Event-related: European Quality of Life 5 Dimensions (EQ-5D)  

ii. General: Health Utility Index (HUI-3)  

b. Treatment satisfaction 

i. Diabetes Treatment Satisfaction Questionnaire (DTSQ)  

 

(4) To evaluate the sustainability of the intervention using the following methods: 

a. Cost-effectiveness of the intervention by assessing the incremental costs and benefits of the 
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intervention versus standard care for the clinic facility.  

i. Questionnaire: Frequency/Costs of Care (See Section 9.5.2 for more detail) 

ii. Electronic health records of DSS; Clinical Administration System 

 

b. Assessments of acceptability of the intervention from the provider perspective through 

interviews and the patient perspective in the final questionnaire. Patients who drop out of the 

study will be followed up by a Research Coordinating Centre staff to explore reasons for 

discontinuing involvement. See Section 9.5.3 for details on interview methods and 

qualitative data analysis. 

 

 

 

 

Table 2: Study Measures for CARRS Translational Trial 

Variable Method 
Additional  

Test(s) 
Baseline 

Frequency of Repeat 

Measurements 

3 monthly = intervention 

12 monthly = all  

Demographic and Anthropometric 

Age / Sex / Marital Status Q  √ - 

Education / Occupation / 
Income / Language/ 
Religion 

Q  √ - 

Height / Weight / (BMI) / 
Waist Circumference 

M  √ 3 monthly 

Risk Factor Control 

Venous Fasting Blood 
Glucose (FBG) 

B  √ 3 monthly 

Glycated Hemoglobin 
(HbA1c) 

B  √ 3 monthly 

Lipids  
(TC, HDL, LDL, TG) 

B  √ 12 monthly 

Blood Pressure (BP) M  √ 3monthly 

Smoking Status Q   √ 3 monthly 

Quality of Care Measures: CVD Risk Factor Guidelines and Care Processes (Participant and Physician) 

Participant Self-Care  Q (SDSCA)  √ 3 monthly 
 Prescriptions for glycemia, 

lipid, blood pressure 
Q  
(Participant 

received/ 

using) 

 

Appropriately 

provided by 

Physician: Cross-
check with 
electronic health 
records of DSS  

√ 
 

Aspirin Use 

RAS-modifier 
(ACEi/ARB) Use 

Lifestyle advice  

Eye Examination  
(dilated pupil fundoscopy) 

E Appropriately 

provided by 

Physician: Cross-
check with 
electronic health 
records of DSS 

√ 

12 monthly 

Foot Examination 
(monofilament test) 

E √ 

Urine Examination 
(albumin:creatinine ratio) 

U / B √ 

Electrocardiogram E √ 

Patient-related (self-reported) Outcomes 

Quality of Life – Event 
related 

Q  
(EQ-5D)                                                                                                                          

 
√ 

12 monthly 
 Quality of Life – 

General/Health Utility 
Q  
(HUI-3) 

 √ 
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Variable Method 
Additional  

Test(s) 
Baseline 

Frequency of Repeat 

Measurements 

3 monthly = intervention 

12 monthly = all  

Treatment satisfaction  Q (DTSQ)  √ 

Incidence of Complications 

Hospitalization / ER visits / 
Out-patient visits 

Q 

Cross-check with 
hospital records 

 

12 monthly 

Revascularization / 
Surgery 

Q  

Amputation / Infections*  Q  

Renal Failure / Dialysis / 
Transplant 

Q  

QA/Acceptability-Sustainability: Views of Intervention by Participants and Physicians  

Self-assessment   Interview 
(Physician) 

 
√ 12 monthly 

 Q (Patient)   Final only 

Sustainability: Cost-Effectiveness  

Costs of care  
(direct&  indirect) 

Q 
Trial data; Clinic 
admin. System 

√ 12 monthly 

Q = questionnaire; E = examination; M = measurement; B = blood sample(s); U=urine sample; DTSQ = Diabetes 

Treatment Satisfaction Questionnaire; EQ-5D = European Quality of Life 5 Dimensions qestionnaire; HUI-3 = Health 

Utility Index Mark 3 

*Infections to capture: UTI, skin infections, lower respiratory tract infections/physician-diagnosed pneumonia; any 

serious infections requiring hospitalization and/or parenteral antibiotics; 

 

Table 3: Description of assessment questionnaires of secondary outcomes (Section 9.4.2) 

Questionnaire Title Description Use in Trial Time Point 

Participant Self-Management  

 

 

Summary of Diabetes Self-Care 

Activities, SDSCA 
157 

-self-administered 11core items 
and 15 additional items  
- 8 areas: general diet, specific diet, 
exercise, blood-glucose testing, 
medications, foot care, smoking, 
and self-care recommendations 
 

-Assess quality of 
care measures from 
participant’s 
perspective  

Baseline and 
3-monthly 

Quality of Life, short 

 

European Quality of Life 5 

Dimensions, EQ-5D  (EuroQol 

Group, Rotterdam, Netherlands) 158 

-Self-administered 5 item  
-assess acute health perceptions  
-includes numerical scale to rate 
health state from 0 (worst 
imaginable health state) to 100 
(best imaginable health state) 

-Assess acute, 
event-related 
changes in well-
being of participants 

Baseline and 
12-monthly 

General Quality of Life  

(Health Utility) 

 

Health Utility Index Mark 3, 

HUI-3 (Health Utilities 

Inc.,Dundas, Ontario Canada) 159
 

-self-administered 15-item, 12-
monthly 
 -8 areas: vision, hearing, speech, 
ambulation, dexterity, emotion, 
cognition, pain  
 

-Assess general 
health status of 
participants 
-Generate utility 
scores for health 
states, link to cost 
data 

Baseline and 
12-monthly 

Treatment Satisfaction  

 

Diabetes Treatment Satisfaction 

Questionnaire, DTSQ 
160

 

-DTSQs version  
-self-administered 8-item  
-asses treatment satisfaction in 
diabetes medical therapy  
 

-Assess participant 
treatment 
satisfaction and 
impact of intensive 
arm 

Baseline and 
12-monthly 

Frequency/Costs of Care -administered by research staff 
For detail, see Section 

9.5.2Economic Analyses 

-Assess cost-
effectiveness of 
intervention  

Baseline and 
12-monthly 
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9.5 Data Analyses 

This section on data analyses has been divided into three parts: quantitative analysis, analysis for cost-

effectiveness, and qualitative analysis. 

 

9.5.1 Quantitative Analysis 

 

All statistical analysis of quantitative data will be performed using SAS 9.1 (SAS Institute, Cary, North 

Carolina) or STATA 9.0 (Statacorp, Texas). A two-sided significance level of 5% will be used for all statistical 

inference. All data analysis will be conducted according to the intention-to-treat principle.  

 
Baseline differences between groups will be assessed using t-tests or Wilcoxon rank-sum tests for 

continuous outcomes and chi-square tests for categorical outcomes. Recruitment and retention of trial 

participants will be assessed by examining: number eligible to be randomized, number enrolling in the study, 

and dropout from regular testing at the completion of 30 months. 

 

The effectiveness of the intervention comparing:  

• baseline and close-out evaluations for between-group differences will be performed using  

o McNemar’s test for categorical outcomes (proportion achieving the primary outcome of 

multiple risk factor targets and secondary outcomes of single risk factor targets and quality 

of care measures) and  

o Paired t-test for continuous outcomes (mean values of secondary outcomes including single 

CVD risk factors and quality of life/satisfaction scale levels).   

• multiple time points for between-group and/or within-group differences will be performed using 

generalized estimating equation (GEE) for both categorical and continuous outcomes. 

 

Tests for heterogeneity across sites, age groups, genders and baseline disease severity will be applied.  

 

Any acute target organ damage, CVD events or mortality noted during the 30 months of trial follow-up 

(confirmed by the independent Endpoint Adjudication Committee) will be compared between study arms 

using Cox’s longitudinal models to explore differences in incidence rates and changes over time in a 

preliminary manner, as the study is not powered for these end-points.  

 

In the event that there is an interest in identifying a coordinator effect, we will use simple multi-level models 

which can include dummy variables for characteristics of the physician / coordinator and draw out any 

significant effects of seeing a particular coordinator (relative to a referent coordinator) on individual 

outcomes. We believe testing at an adequate number of sites, with an adequately powered sample size, 

sufficient number of care coordinators and using the appropriate statistical methods, will allow us to exclude 

the possibility that the effects shown can be attributed to one person.  

 

 

9.5.2 Analysis for Cost-Effectiveness 

 

For this trial, the economic research questions are:  

1) Is the intensive, multifactorial care package [with a care coordinator (CC) and decision support system 

(DSS)] more cost-effective than standard care in achieving multiple risk factor control for diabetes 

patients in India?  

2) Is the intensive, multifactorial care package [with a care coordinator (CC) and decision support system 

(DSS)] more cost-effective than standard care in avoiding major diabetes-related complications for 

diabetes patients in India?  
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3) Is the intensive, multifactorial care package [with a care coordinator (CC) and decision support system 

(DSS)] more cost-effective than standard care in avoiding mortality in productive age ranges (life years 

gained before age 65) for diabetes patients in India?  

4) Is the intensive, multifactorial care intervention associated with improved quality of life and treatment 

satisfaction compared to the standard care in India?  

a. is intensive, multifactorial care package [with a care coordinator (CC) and decision support 

system (DSS)] more cost-effective than standard care in terms of achieving better health-related 

quality of life and health utility (as represented by the quality adjusted life year or QALY) in 

diabetes patients in India?  

 

Cost effectiveness analysis (CEA) is a tool that aids optimization of decision-making. The CARRS trial will 

assess the incremental costs and benefits (effectiveness) of the intervention (intensive, multi-factorial, multi-

faceted care delivery intervention to reduce cardio-metabolic risk) compared to standard care in high-risk 

diabetes patients with multiple, poorly-controlled risk factors. Analyses will be performed from the 

perspectives of urban clinical facilities and society (single payer national health system). 

 

The data, such as primary endpoints for the intervention and standard care will be routinely collected 

according to the design of the main trial. Data on resource consumption will additionally be derived from 

secondary sources (clinic records, research budget), however some data will be collected from participants 

through short questionnaires. Primary and secondary data sources will be used to note unit costs of 

resources in the first year of the trial. Unit costs of many health resources consumed will vary based on 

heterogeneity among clinics (private or government-funded) as well as the locality in which they operate. 

Unit costs for outpatient services, outpatient procedures, laboratory tests, and consultations will be collected 

from each site and corroborated with research billing records. The unit cost of labor and fringe benefits, 

equipment, and supplies consumed by care coordinator services will be assessed similarly. The unit cost of 

medications will be derived from average wholesale prices of the pharmacy at each clinic in each locality. 

The total cost of each resource is calculated by multiplying the quantity consumed of each type of resource 

by the unit cost. A discount rate of 5% will be used to adjust for inflation over the study years. Sensitivity 

analyses will also be performed using different data sources and discount rates of 3% and 7%. 

 

The study will collect data on the following domains:   

• Direct costs (over one year and over the duration of the trial) 

o Costs of the intervention, including:  

� research costs [software, CC salary and benefits, laboratory tests],  

� clinic costs [physician time, research officer time - labor and fringe benefits, overheads, 

resources for patient management (telephone calls, letters, team meetings, and 

adherence activities)] 

� patient costs [medication and therapeutic procedures, medical supplies, diagnostic tests 

other than lab and preventative tests covered by study, travel, routine clinic visits 

(outside the study), emergency room visits, and hospitalizations -- research staff at each 

clinic site will take detailed information regarding hospitalization including duration of 

stay, costs, procedures, diagnostics, and will seek consent from the participant to obtain 

a copy of the discharge summary for each hospital admission - a copy of the discharge 

summary will be sent to the coordinating center]  

o Costs of standard medical care 

� Patient costs (majority of expenses are out-of-pocket) and system costs (if government-

funded) 

• Indirect costs (over one year and over the duration of the trial) 

o Opportunity costs 

� Salary of participant 
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� Salary of caregiver 

� Time spent at clinic waiting 

� Time spent on self-management 

o Lost productivity 

� Symptom count and severity 

� Loss of concentration, loss of function (health utility index) 

• Health outcomes  

o Risk factors 

� Difference in risk factor parameters from baseline 

� Proportion achieving single risk factor control 

� Proportion achieving multiple risk factor control (PRIMARY OUTCOME) 

o Diabetes-related complications 

� CVD endpoints (composite of non-fatal MI or stroke, CVD death) 

� New or worsening nephropathy 

� New or worsening retinopathy 

� New or worsening foot ulcers 

� Lower limb gangrene or amputation 

� Hypoglycemia 

� Diabetic ketoacidosis  

• Adverse events 

o hypoglycemia requiring medical attention 

o weight gain 

o any serious adverse events related to intensive intervention 

• Willingness-to-pay for the intervention 

o Interviewing physicians in the trial [and others for sensitivity analyses] regarding their perceived 

value of the DSS and CC 

• Acceptability of intervention 

o WHO Diabetes Treatment Satisfaction Questionnaire 

o Interviews 

 

The ratio of cost to outcome from CEA compares the cost-effectiveness among the study groups. The 

numerator of the CE ratio for each study group will reflect net costs, incorporating research (limited to those 

costs that are directly applicable to patient care and not investigator time and planning efforts) and out-of-

research costs to the clinic and patients. The denominator will represent the net “effectiveness” outcome, 

tallying all benefits and harms of the study group’s intervention (or lack thereof). The primary endpoints of 

achieving multiple risk factor control will be considered the primary outcome measure for this economic 

evaluation. Altogether, effectiveness measures will include: 1) net achieved multiple risk factor control, 2) 

diabetes complication-free life year gained, 3) life-year gained, 4) quality-adjusted life-year (QALY) gained. 

Diabetes-related complication free-year is defined as time until first occurrence of CVD endpoints, end-stage 

nephropathy, sight-threatening retinopathy, or amputation. The measure of life-year gained is determined by 

the difference in number of life–years between intensive therapy and standard therapy. QALY’s will be 

calculated using utility values derived from the HUI-3.  

 

The incremental cost-effectiveness ratio (ICER) is represented by net incremental costs to net incremental 

effectiveness of the intervention versus standard care, within the duration of the trial.  The formula is 
shown here:     ICER =  (Mean Costintervention – Mean Costcontrol) 

               (Mean Effectintervention – Mean Effectcontrol) 

 

The ICER is a point estimate; confidence intervals will be calculated using bootstrap methods. In addition, 

sensitivity analyses will be performed in order to examine societal effects of key parameters on CE ratios 
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(e.g. different wage rates or market value of intervention components). The ICER will be calculated for each 

clinic, given the heterogeneity among different providers, and also for all clinics combined (reflecting the 

trial as a whole). Depending on the outcomes of the trial, a series of ratios may be calculated for several 

health outcomes, including cost effectiveness of the intervention (for achieving the primary outcome of 

multiple risk factor control), cost per year of productive life gained, costs per event/complication avoided. 

In addition, data regarding events, mortality, and health-related quality of life (including health utilities) will 

permit calculation of the quality-adjusted life years, representing not only health decrements or 

improvements, but also the quality of life associated with a given health state. We will therefore use these to 

conduct cost-utility analysis (CUA) of the intervention group versus standard care during an extended 

follow-up of the trial participants. The formula for the incremental cost-utility ratio (ICUR) is below: 

 

ICUR =  (Mean Costintervention – Mean Costcontrol) 

   (Mean QALYintervention – Mean QALYcontrol) 

 

9.5.3 Qualitative Analysis 

 

Qualitative methods will be applied to assess acceptability and sustainability of the intervention by a 

subsample of study physicians. The data from the interviews will also be used primarily for quality 

assurance of the intervention administration (see Table 4: Quality Assurance Strategy, pg 49). A maximum 

of 3 physicians from each clinic site (maximum total n = 24) will be selected for 4 interviews throughout the 

trial - for a maximum of 96 physician interviews.  

 

Physicians: The physicians interviewed will be the main Investigator and co-Investigators at each clinic site. 

They will first be interviewed by a trained RCC study staff during the site initiation visit regarding their 

diabetes care practices and views on the intervention.  The same physicians will interviewed during the 

following 2 annual monitoring visits and after study closing by the RCC monitor, to understand any changes 

in their practice and impressions and feedback regarding the intervention. Refer to Form K – Interview 

Guide_Physician (Appendix 5) for details on the questions and themes to be captured. 

 

The interviews of not more than 30 minutes will either be conducted in-person or by phone by a trained 
researcher that is not affiliated directly with any of the sites, to avoid any bias.  The interviews will be audio-
taped with the permission of the physician participant using written consent (Appendix 2).  

Audiotapes of interviews will be transcribed, and the transcriptions audited for accuracy. The transcripts will 
be de-identified prior to analysis. The MAXqda (2007) program will be used to manipulate textual data for 
analysis. Analysis of the textual data will follow the grounded theory methodology whereby key themes are 
identified inductively from the textual data. These themes will then be compared using structured 
comparisons to identify specific issues relevant to sub-groups of participants. 
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10. DATA COLLECTION AND QUALITY ASSURANCE 

 

10.1 Data Collection Forms  

  

Patient information collected for the trial is recorded on the appropriate Case Report Forms (CRFs) and entered 

into the database via the corresponding electronic Case Report Forms (eCRFs) found in the electronic health 

records (EHR) component of the DSS, which also serves as the web-based data management system. All 

completed eCRFs must be submitted to the Research Coordinating Centre (RCC) at the end of every month. 

(Detailed instructions on how to fill the CRF’s are included in Manual of Procedures.) 

 

 

10.2 Data Management  

 

Under the supervision of the trial project manager, a data management system will be administered by the 

Research Coordinating Centre (RCC), data administrator and IT technician. They will execute timely transfers, 

confirm receipt, organize, and back-up all study data. The data management system for the trial is in-built since 

the DSS is web-enhanced and encompasses the following features: secure, password-protected access; electronic 

data capture from remote clinic sites; automated edit tracking; audit trails; programming for quality assurance 

checks; utility to export to statistical software; validation tools for data-entry (split screen views); and encrypted 

transfer facilities.  

 

The trial project manager will monitor study enrollment, loss to follow up, adherence and satisfaction with 

intervention, as well as adverse events. These matters will be regularly communicated to an independent 

designated Data Safety and Monitoring Board that does not represent a conflict of interest.  

 

Whether the database server is onsite at the RCC in New Delhi or in another location (depending on the vendor), 

the server will have restricted-access, and regular back-up schedules and appropriate server security procedures 

(to ward off unauthorized data retrieval attempts) will be instituted. All study participants will be identified by 

unique digit-based numerics.  These regulations that ensure complete patient and data safety and confidentiality 

will be instituted and documented meticulously.  

 

 

10.3 Quality Assurance  

 

The study will be conducted in accordance with the International ICH Guidelines for Good Clinical Practice 

with all relevant local, national, and international regulations. 

 

 

10.3.1 Training 

 

The RCC is responsible for data accuracy, consistency and quality. All Site research staff will be trained on the 

study protocol and procedure manuals before the start of patient recruitment. Training of care coordinators could 

also be facilitated from time to time if required. In the event of incomplete, incongruous or ambiguous data, the 

Site Investigator and/or coordinator will be contacted for clarification by the RCC and Quality Control 

Subcommittee that monitor study data and patient safety. 

 

Study data derived from laboratories and participant follow-up visits, specialist clinic attendance, and 

preventative screening will all be collected using standardized tools and instruments, from certified 

laboratories with internal quality control protocols and subject to external quality verification through 
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regular data monitoring, checks, and interim analyses, with corrective actions executed as required, 

throughout the duration of the study.  

 

 

10.3.2 Quality Control Committee  

 

The membership of the Data Management/Quality Control Committee can be found in Section 12: Study 

Organization. This committee will have indirect access to the central software system (through the RCC 

staff) that collects all the trial data from the different Clinic Sites for monitoring and analysis. The 

committee will review the electronic data uploaded by the all the sites.  

 

 

10.3.3 Trial Documentation / Data Quality  

 

The Site Principal Investigator will maintain an on-site study binder (Trial Master File) that will contain the trial 

protocol, Procedure Manual, Patient informed consent form, Institutional Review Board document, medication 

records, general trial correspondence and patient screening logs, for reference. 

 

All required study information must be recorded on source documents or the appropriate worksheet and 

corresponding eCRF. The Site Investigator is responsible for ensuring regular submission of the completed 

eCRFs to the RCC by the web-based data management system. 

 

Case Report Forms and biological samples will be labeled with a unique study identifier. Ten percent of CRFs 

will be duplicated and the copy will be used for double data entry. All quantitative data will be entered into a 

Microsoft Access database and audited for accuracy. Coded forms will be kept separately from the code list to 

maintain confidentiality. Study staff at the RCC will check missing and outlier values monthly. All forms will be 

stored in a locked file cabinet in a locked office. 

 

All worksheets, supporting source documents and administrative records must be retained by the Site Investigator 

for a minimum of three years (as per the amended Schedule Y Guidelines: Drug and Cosmetic Rules, 1945) 

following the last notification of approval by an appropriate regulatory authority. 

 

The Site Investigator should refer to the associated Manual of Procedures for further information regarding 

details of the procedures to be followed during the course of the trial. 

 

10.3.4 Monitoring 

 

During the study, representatives of the RCC will visit all the study sites on at least 3 occasions in the first 

year and on at least two occasions each year thereafter. The purpose of these visits will be to ensure that the 

study is conducted according to the protocol and good clinical practice guidelines are being followed. These 

quality control reviews will also inspect study records and source documents for specific verification of 

participant details, data quality, and completeness of intervention implementation.  

 

Access to Case Report Forms, source documents, and other study files must be made available at all study 

sites for monitoring and audit purposes at these monitoring visits during the course of the study and after the 

study. Any deviations will be documented by the assigned monitoring personnel.  

 

See Table 4 below for full details. 
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Table 4: Quality Assurance Strategy for CARRS Translation Trial 

 Quality Assurance Quality Verification and Control 

 Design and Planning During Study Analysis 

CARRS 

Research 

Coordinating 

Center 

• IRB approval & peer-reviewed 
protocols 

• Investigator Certification 

• Translation of materials into 
local language(s)  

• Peer-reviewed development of 
algorithm guidelines and 
decision-support software 

• Manage randomization sequence and 
allocations – secure and limited 
access 

• Review of randomization efficacy 

• Monitor study procedures, 
documentation, and adherence to 
protocol at each clinic site; monitor 
acceptability, patient safety, 
progress, and satisfaction 

• Central analyses to 
test study 
hypotheses  

• Evaluate validity 
of findings prior 
to publication 

Care 

Coordinators 

Selective recruitment (stringent 
criteria) 
Extensive training in: 

• Following algorithms 

• Software use and recording 
data 

• Coordination of activities 

• Motivational techniques 

• Physician (site investigator) 
supervision and acceptability - 

Interviews (Form K) 
• Regular evaluation with feedback  

See 9.6.3 Qualitative Data Analysis 

 

• Regular evaluation by RCC/Quality 
Control Subcommittee 

 

• Vigilance in 
analysis for 
possible 
clustering 
effect(s) 

 

Laboratories • Laboratory selection (all 
certified) – one per clinic site 
where ALL study-related tests 
are done 

• Identify central reference 
laboratory (AIIMS) 

• Centrally-developed calibration 
guidelines and checks for 
equipment 

• Develop internal and external 
quality assessment protocols 
and schedule  

• Specific protocols for 
biochemical assays 

• Trained staff to handle, process 
& store samples 

• Lyophilized samples from reference 
laboratory sent to all labs 

• Assessment of intra- and inter-
laboratory variability 

• Provision to re-analyze 5-10% samples 
in reference laboratory  

• Assess intra- and 
inter-laboratory 
coefficients of 
variation  

 

Data Storage 

and 

Management 

• Software development and 
piloting (involving both dummy 
data only AND patient data 
testing) 

• Controlled and differential 
access to software system at 
clinic sites and RCC – testing 
pre-trial 

• Establish security procedures  

• Establish back-up server(s) 

• Establish data transfer, data 
cleaning, editing, and 
verification systems 

• Locked, password-protected storage 
with active back-up 

• Review of audit trails for data 
modification/irregularities by 
RCC/QC Subcommittee 

• Independent observers (DSMB)to 
monitor enrollment, retention, and 
adverse effects 

• Small percentage 
of CRFs to 
undergo 
duplicate data 
entries to assess 
accuracy  

• Validity checks 

• Reports of patient 
safety, progress, 
and audits to be 
provided 
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11. PARTICIPANT RIGHTS AND CONFIDENTIALITY 

 

11.1 Institutional Review Board (IRB) Review  

  

This protocol and the patient information sheet-informed consent document and any subsequent 

modifications will be reviewed and approved by the ethics committees of all the Clinic Sites; the IEC of the 

Public Health Foundation of India (PHFI), who is responsible for oversight of the study; and Emory 

University IRB as a partnering research institute. The protocol will also undergo review by India’s Health 

Ministry’s Screening Committee (HMSC).  

 

11.2 Informed Consent Form 

 

A signed consent form will be obtained from each participant. For participants who are illiterate, a (legally 

acceptable representative (LAR) or 3rd party witness must also sign the consent form. The consent form 

describes the purpose of the study, the procedures to be followed, and the risks and benefits of participation. 

A copy will be given to each participant or legal guardian and this fact will be documented in the 

participant’s record. A copy of the consent form can be found in Appendix 1.  

 

11.3 Participant Confidentiality  

 

The database server and additional off-site servers will both be housed in restricted-access buildings. Paper 

CRFs will be stored in locked cabinets in similarly secured buildings at participating clinics and will be 

accessed only by permitted study staff and the monitor from the RCC. Names and other easily recognizable 

identifiers will be removed from all CRFs prior to data entry and analysis. Instead, participant identification 

numbers (PID) will be used so that data and specimens may be linked; these are not meaningful to casual 

observers without access to the original study logs (accessible only to permitted research team). Any data, 

specimens, forms, reports, video recordings, and other records that leave the Clinic Site will be identified 

only by the PID to maintain confidentiality. All data files will be maintained under password protection at all 

times. All paper records will be kept in a locked file cabinet. The study records will be available to 

regulatory agencies, including IRBs, the DSMB, ICMR, and OHRP. The funders, NHLBI and Ovations, also 

have a right to access the study records. 

 

All study staff will be trained in procedures to minimize the potential for breaches of confidentiality, 

including but not limited to, ensuring that all files are closed and no conversations about individual study 

participants occur in public settings. 

 

11.4 Study Discontinuation  

 

The study may be discontinued at any time by the site IRBs (for their specific clinical site only), PHFI IEC, 

ICMR, NHLBI, the OHRP or other applicable agencies as part of their duty to ensure that participants are 

protected.  
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12. STUDY ORGANIZATION  

 

12.1 Overview 

 

The CARRS Translation Trial is a study of the Center for Cardiometabolic Risk Reduction in South Asia 

(CARRS), under the Public Health Foundation of India (PHFI), contracted by the National Heart, Lung and 

Blood Institute (NHLBI), USA. CARRS is one of the eleven Centers of Excellence funded by NHLBI and 

UnitedHealth Chronic Disease Initiative to enable research and training in developing countries on chronic 

cardiovascular and lung diseases. Partner institutes of COE-CARRS include All India Institute of Medical 

Sciences (New Delhi), Madras Diabetes Research Foundation (Chennai), and Aga Khan University 

(Karachi, Pakistan). The developed country partner is Emory University (Atlanta, USA). 

 

The trial has a designated Research Coordinating Center (RCC) to oversee the successful design and conduct 

of the trial at the eight selected Clinic Sites (CS) in South Asia (see Figure 5). The Steering Committee 

supports the Research Coordinating Center and provides the scientific leadership for the trial (see Figure 6). 

The Executive Committee serves as the operational arm, for day-to-day management and making any 

recommendations to the Steering Committee. 

 

12.2 Clinical Sites 

 

The 1120 trial participants will be recruited, randomized, treated and followed at the 8 Clinical Sites. Each 

Clinical Site consists of an out-patient diabetes clinic which may be an individual practice or under a 

hospital facility. The RCC will work with the Clinical Sites on issues of trial setup and training, recruitment, 

compliance with protocol, data management, and quality control. The Clinical Sites will transmit their data 

directly to the RCC.  

 

12.3 The Research Coordinating Center 

 

The Research Coordinating Center (RCC), with input from the Steering Committee, is responsible for 

developing the protocol, certification of Clinical Sites; developing and distributing the Manuel of 

Procedures; training trial personnel in the standardized protocol implementation and data collection; 

collecting and managing all trial data; quality control; analyzing data; and preparing reports for the Data 

Safety Monitoring Board, Steering Committee and NHLBI/Westat (NHLBI’s administrative coordinating 

center). The RCC will conduct at least annual visits to each Clinical Site to monitor and assure high 

performance during the trial.   

 

During recruitment for the trial, the RCC will be responsible for monitoring patient recruitment and will 

provide monthly progress reports to the Steering Committee and other required entities.  

 

12.4 NHLBI/Westat  

 

CARRS Translation Trial is sponsored by the National Heart, Lung and Blood Institute (NHLBI). Westat is 

a group that serves as NHLBI’s administrative coordinating center. NHLBI/Westat is involved in 

administration of CARRS and other Centers of Excellence in Cardiometabolic Research.  Representatives 

from NHLBI/Westat participate in the fiscal management and general monitoring of the trial. Support for 

trial development and management, analysis, and publication is provided by NHLBI/Westat.  
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12.5 Laboratories 

 

Central Laboratory: The laboratory at the All India Institute of Medical Sciences will serve as the 

Central Laboratory. The Central Laboratory will coordinate the external quality assurance methods 

for all clinical sites.  

 

Clinical Site Laboratories: Each clinical site will identify one laboratory that has NABL 

certification to serve as the trial laboratory for assessment of participant investigations. The Clinical 

Site laboratories will undergo external quality control checks arranged by the RCC for cross-site 

standardization.  

.  

 

12.6 The CARRS Trial Steering Committee, Committee of Investigators, Subcommittees, the 

Executive Committee, and the Advisory Committee 

 

The CARRS Trial Steering Committee provides the overall leadership for the study and establishes the 

scientific and administrative policy. It is composed of Principal Investigators from the Center for 

Cardiometabolic Risk Reduction in South Asia (CARRS) at PHFI [D Prabhakaran, K Srinath Reddy]; 

partner institutes including All India Institute of Medical Sciences (AIIMS)-New Delhi [N Tandon], Madras 

Diabetes Research Foundation (MDRF)-Chennai [V Mohan], Aga Khan University (AKU)-Karachi [ M 

Kadir], and developed partner: Emory University-Atlanta, USA [KM Venkat Narayan, M Ali]; as well as the 

senior research coordinator and the trial project manager from the RCC. This Steering Committee oversees 

the overall conduct of the trial. The Steering Committee and the Committee of Investigators developed the 

trial design, prepared the final protocol, and approved the study forms and manual of operations. During the 

study collection phases of the trial, this committee oversees the data collection practices and procedures to 

identify and correct deficiencies. The committee will also consider and adopt changes in the study protocol 

or procedures as necessary during the trial.  

 

The Committee of Investigators is comprised of the Principal Investigators from the CARRS network 

mentioned above, the Clinical Site Investigators and senior research staff. 

 

There are 5 standing subcommittees. These are the Data Management and Quality Control Subcommittee; 

the Publication, Presentation and Ancillary Studies (PP&A) Subcommittee; the Endpoint Adjudication 

Subcommittee; the Qualitative Methods Subcommittee; and the Cost-Effectiveness Subcommittee. The 

responsibilities of these subcommittees are provided in Appendix 4.  

 

An Executive Committee serves as the operational arm of the Steering Committee and makes decision on 

behalf of the steering committee on day-to-day operational issues requiring immediate action and makes 

recommendations to the Steering Committee, where necessary. It will meet weekly by conference call to 

review trial progress and any study issues that may arise. This committee will also develop time lines for the 

accomplishment of tasks and Steering Committee Meeting agendas. The members of the Executive 

Committee include the Steering Committee Chair, the Steering Committee Vice-chair, and the RCC 

personnel. 

 

The principal investigators also have the assistance of an Advisory Committee of distinguished scientists and 

dignitaries. The Advisory Committee will be composed of: M.K. Bhan, (Chair) Secretary to the Government 

of India, Department of Biotechnology, Ministry of Science and Technology; Shah Ebrahim, Professor, 

London School of Hygiene and Tropical Medicine; Jeffrey Koplan, Vice President, Global Health and 

Director, Global Health Institute, Emory University; formerly, Director, CI.C (1998-2002); K. Anji Reddy, 

Chairman, Dr. Reddy’s Laboratories, India; Vijayalakshmi Ravindranath, Director, National Brain Research 
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Center, Manesar; and Allan Sniderman, Director, Mike Rosenbloom Laboratory for Cardiovascular 

Research, Edwards Professor of Cardiology, McGill University, Montreal, Canada. See Figure 5 for the 

organization of the committees and subcommittees. 

 

12.7 Data Safety Monitoring Board (DSMB) 

 

An independent Data Safety Monitoring Board will monitor data and oversee patient safety. Members of the 

Board, appointed by the Steering Committee, are senior experts in the areas of cardiovascular medicine, 

diabetes, biostatistics, epidemiology, and bioethics. The Steering Committee Chair, Vice-chair and senior 

staff of the RCC will participate in DSMB meetings as non-voting members. The DSMB will meet at least 

once a year to monitor safety, to advise NHLBI about the study progress, including contractor performance, 

and to make recommendations to the Steering Committee regarding study continuation and protocol 

changes. Additionally, the RCC will provide the DSMB Chair any serious adverse event reports and trial 

data at his/her request at regular intervals to ensure identification of any other major adverse outcomes. 

 

12.8 Conflict of Interest Policy 

 

The Center for Cardiometabolic Risk Reduction in South Asia (CARRS) will establish a policy regarding 

Conflict of Interest to be adhered to by all investigators.  The policy will provide rules to conduct the trial in 

an unbiased and informed manner that meets public standards. 

 

 

Figure 5: Study Organization of CARRS Trial 
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Figure 6: COE-CARRS Structure and Trial Committees 

 
 
 
 
 
 
 

 

 

 

 

 

 
 

 

 

13. PUBLICATION OF RESEARCH FINDINGS 

 

At defined points over the course of the five years, formal analysis of quantitative and qualitative data will 

be reviewed for validity and subsequent publication. The investigators will form a Publication, Presentation 

and Ancillary Studies (PP&A) subcommittee, which will develop a suitable policy protecting the CARRS 

network’s rights regarding ownership of study materials and data. Generally, publication of manuscripts 

from the study will be in the name of the research group, with each individual study investigator named 

personally at the end of the report; the support of NHLBI will be acknowledged. As required, 

NHLBI/Westat (NHLBI’s administrative coordinating center) will be provided a minimum 45-day advance 

notice of intent to submit a manuscript for publication and a copy of the manuscript. However, full editorial 

control will reside with the Steering Committee (SC). The Research Coordinating Center will prepare 

regular study reports to be submitted to regulatory authorities (e.g. NHLBI/Westat). 

 
 

14. FUNDING 

 

The translation trial is funded by an award from the National Heart Lung and Blood Institute (NHLBI), part 

of the National Institutes of Health in Bethesda, Maryland, USA. The trial has supplemental funding from 

Ovations (Ovations) Chronic Disease Initiative, UnitedHealth Group, USA. NHLBI and Ovations have 

funded the development of the research group, Center of Excellence-Center for Cardiometabolic Risk 

Reduction in South Asia (COE-CARRS), which is conducting the trial. The study was initiated and 

designed by the CARRS investigators and the data will be collected, analyzed and published independent of 

NHLBI and Ovations. 

 

 

15. ADMINISTRATIVE CLAUSES 

 

The administrative clauses relating to this protocol are covered by the Clinical Trial Agreement (CTA) 

between the Clinic Site and the Research Coordinating Center, and the CARRS network base at PHFI and 

NHLBI. 
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17. SUPPLEMENTS/APPENDICES 

17.1 Appendix 1: Patient Information Sheet and Informed Consent Form  

Version 1.2; 10/Nov/2010  

(Please give one copy to the participant and keep a copy for the Investigator) 

 

Site Investigator: [Name of Site Investigator] Hospital: [Name of Hospital]  

 

Study Title:  Developing and Testing Integrated, Multi-factorial CVD Risk Reduction Delivery 

Strategies in South Asia 

 

Coordinating Centre: Public Health Foundation India (PHFI), New Delhi 

 

Sponsor Names:  National Heart, Lung and Blood Institute, National Institutes of Health, USA 

Ovations Chronic Disease Initiative, UnitedHealth Group, USA 

 

Introduction: 

You are invited to participate in a study for individuals with inadequate blood glucose (sugar) control and one or 

both of the following: high blood pressure and high cholesterol. These conditions increase your risk of 

complications of diabetes like heart attack, heart failure, stroke (brain injury caused by blocked blood flow), 

blood clots, kidney disease, eye, foot and skin problems and nerve damage affecting your sense of feeling. This 

study involves research to test whether a diabetes care intervention (making use of a patient care coordinator and 

a computerized decision-making system) to reduce heart disease risk works better than usual care.  

 

Your participation is entirely voluntary (your choice). To help you make your decision, please read this 

information sheet. You are free to discuss the contents of this document with members of your family or your 

physician. You may take as much time as you like to consider whether or not to take part in the study. If you 

choose not to take part, your current or future care will not be affected. If you agree to take part, you are free to 

withdraw from the study at any time without penalty or loss of benefits, to which you are otherwise entitled.  

 

Once you understand what is involved in the study and you wish to participate, you, along with your study doctor, 

will be asked to sign the consent form.  If you have questions at any time during the research study, you should 

feel free to ask them and obtain answers to your questions. You are not giving up any of your legal rights by 

volunteering for this research study or by signing this consent form. 

 

Study Purpose: 

The purpose of this research study is to find out whether  patient care monitored by an additional staff member 

(care coordinator) and better glucose, blood pressure, and cholesterol control with computer assistance (also 

called decision support system), will reduce the risk of complications, like heart disease and stroke, in diabetes 

patients. A total of 1120 participants across 8 to 10 clinic sites in South Asia will be involved in this study for 2.5 

to 3 years. Approximately 140 participants will be selected from each site to participate in the study. 
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You will be randomly assigned by the computer to one of the two groups: (1) continuation of the usual diabetes 

care, and (2) diabetes management with frequent monitoring by an additional staff (care coordinator) and 

computer-assisted decision support (also called decision support system, DSS). The DSS will help the doctors by 

giving suggestions and reminders and also remind patients about appointments and visits. The care coordinator 

will help patients follow the physician’s advice. The treatments given to patients in both the groups will remain 

the same. However, the care coordinator and DSS group participants will receive more active help with managing 

their diabetes. 

 

There is a 50:50 chance of being assigned to either of the two groups (like the flip of a coin). This decision is 

made centrally, and the group each person receives is decided by chance only (“random allocation”).  

 

During the study: 

If you agree to participate, you will be seen at the beginning of the study on 3 occasions. The first 2 visits will be 

to see if you are eligible for the study and the 3rd visit is for baseline evaluation and assigning you to your 

treatment group. At the first visit, you will have a brief medical history taken. If you still qualify for the study,  

you will need to come back within 1 week after fasting overnight for the second visit to do blood tests to check 

your blood sugar and fat levels, and kidney and liver function. The amount of blood taken will be approximately 

2 teaspoons (10 ml). A urine test for kidney function and pregnancy test (if applicable) will also be done. At the 

third visit, depending on the results of the previous tests, you will be informed whether or not you qualify to 

continue on with the study. If you qualify, we will do a full history and physical exam, and other questionnaires 

about your care.  Afterwards, we will provide you your group assignment. 

 

Subsequent follow-up clinic visits: The expected time that you will be followed-up for this trial is 2.5 years. 

Those assigned to getting usual care for diabetes will be seen as per routine care, with an additional visit every 12 

months for study-related tests. Those assigned to the group with the care coordinator and DSS will be called back 

to the clinic every 3 months. At these visits, we will obtain blood tests and do a general physical exam to monitor 

your diabetes control. At every 12-monthly visit, we will do a few additional questionnaires and some extra tests. 

 

 

 

Risks and Discomforts:  

This study will not cause you any harm or discomfort more than your existing care for diabetes. When blood is 

drawn for lab tests during the study, there is a possibility of bruising, discomfort from the needle puncture, and 

infection. At present, there are no other anticipated risks or side effects. 

 

You may not participate if you are a woman of childbearing potential who is not using an approved birth control 

method, if you are pregnant, or if you are nursing.  If you become pregnant during the course of the study, you 

should notify the study doctor of this fact immediately, since diabetes during pregnancy requires more careful 

management, different from the standard care planned in this study, which is for non-pregnant adults. 

 



 

CARRS Translation Trial Protocol Version 2.6-21May2011  Page 64 of 73 
      

Benefits: 

The benefits to you for participating in this study may be the same as your existing clinical care for diabetes. You 

may become more aware of your condition and treatments with increased clinic visits. However, we do not know 

which of the two study groups is better, so you may receive no direct benefit from participating in this study. 

Information gathered from this study may be helpful to the future management of heart disease risk among 

patients. 

 

Participation in this study will be at no cost to you. There will be no monetary compensation for your 

participation. 

 

Alternative Procedures:  

Different plans to care for diabetes patients have been assessed on an individual basis. Some diabetic clinics use 

additional staff for patient follow-up, which is similar to the care coordinator.  Some hospitals make use of 

electronic health records for collecting patient information, which is similar to the decision-support software. 

However, whether these plans of using a care coordinator and DSS  are useful, is not known. This study aims to 

bring these care plans together into one comprehensive care package to reduce the risk of heart disease. 

 

Confidentiality: 

During your participation in this clinical study, the research staff will collect information related to your health. 

Your collected information will be stored locally and sent to the Research Coordinating Centre (RCC) in New 

Delhi who are performing this study. Your information will be kept in a secure location with access limited to 

authorized personnel only. The RCC will store and process your information with electronic data processing 

systems. In the electronic database, your information will be identified only with a code number. At the end of the 

study, all personal identifiers will be destroyed; the remaining information will be stored for 3 years and securely 

disposed thereafter.  Blood samples for long-term storage will only be identified with a code number and will be 

stored at a central laboratory within India. The stored blood samples will be accessed only by the research team 

for later analyses.  

 

By signing this informed consent form, you are agreeing to allow the study monitors, government regulatory 

agencies, and Research Ethics Board to examine your medical records. Your name will be kept confidential to the 

extent allowed by law, and you will not be identified personally in any presentations or reports dealing with this 

research. When the results of the study are published, your identity will not be revealed.     

 

Withdrawal of Participation: 

Your decision whether or not to participate in this research study is completely voluntary. In addition, you may 

withdraw from the study at any time for any reason.  If you decide to withdraw from the study before the finish, 

you will be asked to provide the reason(s) for withdrawal, but you have the option not to provide the reason(s). 

There will be no penalty or loss of benefits to you if you decide not to participate or decide to withdraw from the 

study. Your participation can also be stopped by your study doctor or the study sponsor for the following reasons:  

• Any undesirable effect appears 
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• If you do not comply with the requirements of the study 

• If your study doctor or the sponsor has the opinion that it would be in your best interest to withdraw from 

the study 

• If the sponsor stops the study 

 

Inquiries/Questions: 

If you have any questions about the research, develop a research-related problem, or note a change in your 

condition, you should contact the Site Investigator, [Name of Site Investigator], at [phone number and address].  

Should you have any questions regarding your rights as a research participant, you may contact the Institutional 

Review Board of [name of local institution] at [phone number and address for the IRB]. 
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CONSENT FORM 
 

Version 1.2; 10/Nov/2010 

(Please give one copy to the participant and keep a copy for the Investigator) 
 

Study Title:  Developing and Testing Integrated, Multi-factorial CVD Risk Reduction Delivery Strategies 

in  

South Asia - the CARRS Translation Trial 
 

 

Participant: Mr/Mrs/Miss  __________    ______________       ___ / ___ /______; _____ years 

    First Name      Last Name  Birth Date (dd/mm/yyyy); Age 
 

Please read the following before putting your signature below: 
Place 
[X] 

(i) I confirm that I have read and understood the participant information sheet for the above 

study and have had the opportunity to ask questions. 
[     ] 

(ii) I understand that my participation in the study is voluntary and that I am free to withdraw at 

any time, without giving any reason, without my medical care or legal rights being affected. 
[     ] 

(iii) I understand that the Sponsor of the study, others working on the Sponsor’s behalf, the 

Ethics Committee, and the regulatory authorities will not need my permission to look at my 

health records, both for the current study and any further research that may be conducted in 

relation to it, even if I stop taking part in the study. I understand that my identity will not be 

revealed in any information released to third parties or published. 

[     ] 

(iv) I agree not to restrict the use of any of my information or results that arise from this study 

provided such a use is only for scientific purpose(s). 
[     ] 

(v) I have been given a copy of the information sheet and consent form to keep. By signing this 
form I have not given up my legal rights. 

[     ] 

 
 
 
_______________________________________________________         Date: ___ / ___ /_______ 
Signature/Thumb Impression of Participant  
 
_________________________________________ 
Printed Name of Participant 
 
________________________________________________________       Date: ___ / ___ /_______  
Signature of Investigator   
 
_________________________________________ 
Printed Name of Investigator 
 
________________________________________________________           Date: ___ / ___ /_______ 
Signature of the Witness (or Legal Representative)   
 
_________________________________________ 
Printed Name of Witness (or Legal Representative)
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17.2 Appendix 2: Physician Interview Information Sheet and Consent Form 

Version 1.0 dated 6 January 2010 

(Please give one copy to the physician and keep a copy for the Interviewer) 

 

Study Title:  Developing and Testing Integrated, Multi-factorial CVD Risk Reduction Delivery 

Strategies in South Asia 

 

Principal Investigator: Dr. D Prabhakaran, MD, MSc, DM 

Coordinating Centre: Public Health Foundation India (PHFI), New Delhi 

Sponsor Names:  National Heart, Lung and Blood Institute, National Institutes of Health, USA 

Ovations Chronic Disease Initiative, UnitedHealth Group, USA 

 

Introduction and Purpose: 

You are presently a study physician for the CARRS Translation Trial. The trial is testing the effectiveness and 

sustainability of a diabetes management intervention that uses multi-faceted strategies (non-physician care coordinator 

and clinical decision-support software) to reduce the cardiovascular disease risk among Type 2 diabetes patients. We 

are requesting your participation in 4 interviews throughout the trial about your diabetes care practice and the 

performance and sustainability of the intervention. Your feedback will help improve the intervention which is intended 

for scale-up in India to reduce the cardiovascular morbidity and mortality among diabetes patients. A maximum of 3 

providers will be interviewed at your site.  

 

This form is designed to tell you everything you need to understand before you decide to consent (agree) to be in the 

study or not to be in the study.  It is entirely your choice.  If you decide to take part, you can change your mind later on 

and withdraw from the research study. The decision to join or not join the research study will not cause you to lose any 

benefits. 

 

Procedures: 

If you agree to participate, you will be taking part in 4 interviews over the course of the trial (at baseline and annually 

afterwards). Each interview will last approximately 30 minutes and will be conducted at your office, clinical facility or 

another mutually agreed upon location. During the baseline interview, the questions will be about your present practice 

in diabetes care and the challenges and successes you have in patient management; and also your views on the 

feasibility of the intervention. During the 3 follow-up annual interviews, you will be asked about the intervention’s 

progress and the effects on patient management, and your views on its sustainability. The interview will be tape-

recorded with your consent, and the recordings will be safely stored to protect your privacy. Your name will not be 

used in the recording. 

 

Risks and Discomforts:  

There are no foreseeable risks or discomforts associated with this study. You may stop the study at any time. 

  

Benefits: 

Your feedback from the interview will be used to improve the diabetes management intervention during the course of 

the trial. After the trial, the goal is that the tested intervention strategies can be scaled-up for use in other clinics to 

improve diabetes care in India and globally.  

 

Compensation:  

Your participation is completely voluntary. No material compensation will be provided for your participation. Your 

help with this study is greatly appreciated.  
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Confidentiality: 

A study number rather than your name will be used on data collected. The code that links the study number to your 

name will be kept in a secure place, available only to me. All research records and recorded interviews will be kept in a 

secure, pass-word protected computer.  Your name and other facts that might identify you will not appear in study 

results. Any shared data will not include any identifiable information. Audio-recordings of the interview will be 

destroyed at the end of the study. People other than those doing the study may look at study records: Agencies and 

committees that make rules and policy about how research is done have the right to review these records, as well as 

agencies that pay for the study. 

 

Withdrawal of Participation: 

Participating in the interviews is voluntary, and you may leave the study at any time without penalty.  This decision 

will not affect in any way your current or future care or any other benefits to which you are otherwise entitled. You 

may also refuse to answer any questions that you do not want to during the interview.  

 

Inquiries/Questions: 

If you have questions about your rights as a research subject or if you have questions, concerns or complaints about the 

research, you may contact COE-CARRS: Address: C-1/52, 2nd floor, Safdarjung Development Area, New Delhi 110 016; 

Phone: 91.11.26850117/18; or email CARRStrial@ccdcindia.org.  

 

If you have questions about your rights as a research participant or if you have questions, concerns or complaints about 

the research, you may also contact the Public Health Foundation Institutional Ethics Committee: Address- Balbir 

Saxena Marg, Ground Floor, Hauz Khas, New Delhi 110 016; Phone: 91.11.46046000 (Extention - 259 & 255); or 

email trc-iec@phfi.org. 

 

Consent: 

Do not sign this consent form unless you have had a chance to ask questions and get answers that make sense to you. 

Nothing in this form can make you give up any legal rights.  By signing this form you will not give up any legal rights.  

 

You will receive a copy of this consent form to keep.  

Please sign below if you agree to participate in this study. 

 

  

Name of Physician-Participant 

 

    

Signature of Physician-Participant Date 

 

    

Interviewer Date 
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17.3 Appendix 3: Cardiovascular Disease (CVD) Risk Management Algorithm-Guidelines 

(As of 23 October 2010) 

 
General Guideline: Attempt to use the lowest-cost medication, but do not change medications.  

  

1) Glycemia Control: 
At Visit 3 (Baseline/Randomization), the physician will assess the labs to determine the glycemia control strategy for 
the intervention participant. Treatment will be increased since the participants already have HbA1c> 8%.  

• The physician and the care coordinator must update the treatment for follow-up. 

• The patient will also be supplied instructions and expectations with the change of medications.  
 

Table 1:   Decision Support Table for Glycemia Control 

 Fasting Blood Glucose (mg/dl) 

Hba1c 
(%) 

 <110 110-130  >130  

<7 Good control 

Continue with existing 
regimen 

Fair control (maybe 

inconsistent HbA1c and FBG) 
Reinforce lifestyle counseling 

Likely poor control 

(inconsistent HbA1c and FBG) 
Check post-prandial blood 
glucose levels  
Increase* treatment (Take steps 
to reduce FBG) 

7-8 Likely poor control 

-Re-check HbA1c 
-Check post-prandial 
blood glucose levels 
-If high, mealtime 
interventions$ 
 

Insufficient control 

Increase* treatment 
Check post-prandial glucose 
levels and control 

Poor control 

Greater** increase in treatment 
Check post-prandial glucose 
levels and control 

>8 Likely poor control 

-Re-check HbA1c 
-Check post-prandial 
blood glucose levels 
-If high, mealtime 
interventions$ 

Poor control 

Greater** increase in treatment  
Check post-prandial glucose 
levels and control 

Very poor control 

Greater** increase in treatment  
Check post-prandial glucose 
levels and control 

 

*Increase = 1 of the following possible changes: 

• Increase in Metformin dose by 500 mg  

• Increase in SU dose by 25% of maximum dose 
of the sulfonylurea in use# 

• Increase in pioglitazone by 15 mg 
(Rosiglitazone not used widely) 
 

$  Consider adding one increment of alpha glucosidase 
inhibitors: 25 mg of acarbose; 25 mg of miglitol; 0.2 
mg of voglibose 
# 5 mg of glibenclamide; 2 mg of glimepiride; 80 mg of 
gliclazide; 30 mg of modified release gliclazide 
 
If starting first OHA: for those BMI<23, start with SU; 

for those BMI>23, start with Metformin 

**Greater Increase = 2 of the following possible 
changes (2 of the same OR 2 different): 

• Increase in Metformin dose by 500 mg 

• Increase in SU dose by 25% of maximum dose 
of the sulfonylurea in use#  

• 33% increase in maximum pioglitazone 
 
# 5 mg of glibenclamide; 2 mg of glimepiride; 80 mg of 
gliclazide; 30 mg of modified release gliclazide 
 
Note: These main OHA are suggested because DPP-4 

inhibitors (Sitagliptin) is not used widely, and GLP-1 

analogs (Exenatide) is limited to wealthier patients. 

If attained maximal SU and maximal metformin dosages: 

• And between 7-8% HbA1c � Add 3rd OHA (glitazone suggested); If attained maximal triple OHA 

treatment � start insulin therapy (see below for Insulin instructions) 

• And ≥8.0% HbA1c � Add insulin, basal bedtime dose (see below for Insulin instructions) 

 

Use of Insulin for participants on maximal oral therapy: 
1. Add bedtime NPH dose (10 units or .2 U/kg/day); Instruct on SHBGM 
2. After 1 week, Review FBG of SHBGM (target: 80-110)  

a. If too low � reduce NPH dose  
b. If too high � increase NPH dose. If insulin dose >.5 U/kg, add AM NPH (10 units or .2 U/kg/day) 

i. Titrate as needed  
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ii. If HbA1c remains high despite adequate pre-prandial glucose control, check post-
prandial levels and if they are high � stop secretagogues (SU, glinides,) and either 
switch to biphasic or add prandial insulins  

 

 

2) Blood pressure control:  
At Visit 2 (Baseline/Randomization), the physician will assess blood pressure readings to determine the blood pressure 
control strategy for the intervention participant.  

 

Table 2:   Decision Support Table for blood pressure control 

 Systolic BP  

Diastolic 
BP 

 <130 130-140  140-160  >160 

<80 Good control 

 
 
Continue with 
existing regimen 

Fair control  

-Re-check BP at next 
visit 
-Reinforce lifestyle 
counseling 

Likely poor control  

-Systolic hypertension 
-Increase treatment  
(1-2 increment, 
Consider CCB) 

Urgent 

-Immediate and greater 
medication (at least 2 
increments, consider 
CCB) 

80-90 Likely poor 

control 

 
-Re-check BP 
-Reinforce 
lifestyle 
counseling 

Insufficient control 

 
Increase treatment  
(1 increment)  

Poor control 

 
Increase treatment  
(1-2 increments)  

Urgent 
-Immediate and greater 
medication (at least 2 
increments, consider 
CCB) 

>90 Likely poor 

control 

 
Increase treatment  
(1 increment) 
 

Poor control 
 
Increase treatment  
(1 increment)  

Very poor control 
 
Increase treatment  
(1-2 increments) 
 
-earlier follow-up, in 4 
weeks 

Very urgent 
-Immediate and greater 
medication (at least 2 
increments) 
 
-earlier follow-up, every 2 
weeks 

 

BP medication increment units: 
1st line:  ACE-I (Enalapril 5mg) � if cough (assess in 2 weeks), use ARB 

ARB (Losartan 25 mg) 
Thiazide (HCTZ 12.5 mg) 
HCTZ-like (Indapamide 1.5 mg) 
CCB (amlodipine 5 mg) 
B-blockers (atenolol 50 mg, metoprolol SR 50 mg) 

 

Increment units of other anti-hypertensive medication: 
ACE-I: ramipril (5 mg); lisinopril (5mg); perindopril ( 2 mg); quinaril (2 mg): captopril (25 mg) 
ARB: telmisartan (20 mg); olmisartan (10 mg); candesartan (4 mg); irbesartan (150 mg) 
CCB: diltiazem (30 mg); verapamil (40 mg) 
B-blockers: metoprolol (25 mg) 
Alpha blockers: Slow release prazosin ( 2.5 mg) 
Centrally active agents: clonidine (0.1mg); alpha methyl dopa (250 mg) 
 
If initiating Ace-Inhibitor and if baseline: Cr >  1.4 mg/dL Women; Cr> 1.5 mg/dL Men   OR      K+ > 5 meq/dL 

� Follow-up K+ and Cr at 2-4 weeks. Otherwise, repeat K+ and Cr at 3 monthly visit (for those initiated) 
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3) Lipid control: 

At Visit 2, the physician will assess blood pressure readings to determine the blood pressure control strategy for the 
intervention participant.  
 

Table 3:   Decision Support Table for lipid control 

LDL cholesterol level (mg/dL) 

With history of 
previous CVD event 

<70 70-100 >100 

Without history of 
previous CVD event 

<100  

 

100-130 >130 

 Good control 

 
Continue with existing 
regimen  

Poor control 

 
Increase treatment  
(1 increment) 

Very poor control 

 
Greater increase in treatment  
(2 increments) 

 

Lipid medication increment units:  
1st line:  Atorvastatin 10 mg           **less costly and small starting dose 
 

Simvastatin 20 mg 
Rosuvastatin 10 mg 

 

• If initiating lipid medication, follow-up LFTs in 3 months. 

• For fibrates, will provide guidelines once ACCORD cross-over study results are published by Spring 2010. 
 

 

Screenings for individuals with diabetes 

• Annual foot exam (with monofilament test) 

• Annual eye exam (with dilated pupil fundoscopy) 

• Annual microalbuminuria test (urine analysis) 

• Annual ECG  
 

 

Smoking Cessation 

• Intensive and regular counseling for smoking cessation for those who are smoking  

• Regular follow-up for those who have quit smoking 
 

 

Lifestyle Advice 

• Regular follow-up and counseling at every visit regarding diet, exercise, medication adherence, foot care, and 
other social aspects (i.e. stress, support)  

 

 

Aspirin Use, 75 mg-162 mg /day  
NOTE: If documented aspirin allergy or contraindications, use clopidogrel (75 mg/day) 
 
Primary Prevention: For diabetes patients with increased CVD risk (10-year risk > 10%): 

•  Male >50 years  or Female >60 years (but less <70 years) with at least 1 additional risk factor:  
o family history of CVD  
o Hypertension  
o Smoking 
o dyslipidemia, or  
o albumiuria 

• If  between 70-79, consider lipid and blood pressure-lowering therapies first, then reassess whether aspirin 
adds additional net benefit. 

• If Male <50 years or Female<60 years with CVD risk factors, follow clinical judgment.  

 
Secondary prevention: For all diabetes patients with history of CVD   

Up to 1 year after ACS: combination aspirin (75-162 mg/day) and clopidogrel (75 mg/day) 
 

Other reference: Antithrombotic Trialists' (ATT) Collaboration. Aspirin in the primary and secondary prevention of 
vascular disease: collaborative meta-analysis of individual participant data from randomised trials. Lancet. 2009 May 
30; 373(9678): 1849–1860. 
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17.4 Appendix 4: Subcommittee Responsibilities 

 

The designated Subcommittees will be responsible for monitoring portions of the trial during data collection, 

data analysis, and dissemination of results.  

 

 

Data Management and Quality Control Subcommittee  

This subcommittee developed the Decision Support Software, the central Research Coordinating Center data 

management software, and the programs for the quality control checks of collected data.  

 

The subcommittee will establish quality assurance criteria under which the Clinical Sites and the Research 

Coordinating Center are expected to perform. The subcommittee will review all aspects of quality control 

monitoring in areas such as protocol execution, laboratory standardization (collection, processing, and 

storage of body fluid samples), data collection (quality, timeliness, completeness) and data 

entry/management. Any deviations from expected performance levels will be relayed to this subcommittee 

by the RCC and/or the Clinical Sites. Personnel from this committee will conduct at least 1 visit a year to all 

the Clinical Sites for quality assurance checks; the visit reports will be reviewed by the Subcommittee to 

determine what action to take. 

 

 

Publication, Presentation and Ancillary Study Subcommittee 

This subcommittee develops the policies and guidelines by which CARRS Translation Trial investigators 

will conduct analyses, write papers, make presentations, and from which ancillary studies using the CARRS 

network studies as a platform may be approved. Other responsibilities include: approving all analyses, 

papers, presentations, and proposals; soliciting writing group personnel; and monitoring the progress of all 

proposed papers to ensure prompt completion and publication. The subcommittee ensures that all proposals 

are processed in a timely manner.  

 

 

Endpoint Adjudication Subcommittee 

This subcommittee will convene on a regular basis to classify the occurrence of hard clinical endpoints in a 

masked fashion and monitor event classification by Sites for quality control.  

Definitions to be used for classification of clinical events will be provided by the Steering Committee and 

included in the Manual of Procedures for the Endpoint Adjudication Subcommittee. 

 

 

Qualitative Methods Subcommittee 

 This subcommittee developed the qualitative evaluation tools, training manual for evaluators, and the data 

analysis plan. This subcommittee monitors the progress of this evaluation component and provides regular 

reports to the Steering Committee.  

 

 

Cost-Effectiveness Subcommittee 

This subcommittee established the protocol for measuring cost-effectiveness of the trial, developed the 

training guide for assessors, and the data analysis plan. This subcommittee monitors the progress of this 

evaluation component and provides regular reports to the Steering Committee. 
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17.5 Appendix 5: Case Report FORMS (CRFs)  

See attachments: 
 

1. Form A – Screening Part 1       v1.2-17JUL2010 
2. Form B – Screening Part 2       v1.2-17JUL2010 
3. Form C – Baseline_Randomization      v1.3-29JUL2010 
4. Form D – 3 monthly Visit_Intervention     v1.2-17JUL2010 
5. Form E – Follow-up 12 monthly_All    v1.3-29JUL2010 
6. Form F – Close-out_All      v1.3-29JUL2010 
7. Form G – Eye Exam       v1.2-17JUL2010 
8. Form I.c – Intermediate Visit_Control      v1.2-17JUL2010 
9. Form I.i – Intermediate Visit_Intervention      v1.2-17JUL2010 
10. Form K – Interview Guide_Physician    v1.2-17JUL2010 
11. Form Z – Intervention Management Plan    v1.2-17JUL2010 
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