Kidney Disease Clinical Studies Initiative, Major Kidney Clinical Research Studies and Projects
Inventory, Modification of Diet in Renal Disease

Major Kidney Clinical Research Studies and Projects Inventory*

Modification of Diet in Renal Disease (MDRD) Study

1. Administrative Data
(a) Name of study/research project and acronym:
Modification of Diet in Renal Disease (MDRD) Study

(b) Type of study/research project (randomized clinical trial, epidemiological study, database,
etc.):

Randomized clinical trial

(c) Funding status (currently funded, study/project completed):
Currently funded for long-term follow-up of cohort.

(d) Recruitment status (recruitment completed, currently recruiting):
Recruitment complete

(e) For studies/project currently recruiting: indicate total sample size/ number currently enrolled,
anticipated period of recruitment:

840 people, randomized

(f) Data coordinating center principal investigator contact information (mailing address, phone,
fax, e-mail address):

Data Coordinating Center, Principal Investigator:

Gerald Beck, M.D.

Department of Biostatistics and Epidemiology, Wb4
Cleveland Clinic Foundation

9500 Euclid Avenue

Cleveland, OH 44195

Phone: 216-444-9927

Fax: 216-445-2781

E-mail: gbeck@bio.ri.ccf.org

Chair, Steering Committee:
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Saulo Klahr, M.D.

Washington University School of Medicine
At Barnes-Jewish Hospital (North Campus)
Department of Medicine, Mail Stop 90-31-666
216 South Kings Highway Blvd.

St. Louis, MO 63110-1092

Phone: 314-454-8919

Fax: 314-454-8907

E-mail: sklahr@ims.wustl.edu

Project Officer:

John Kusek, Ph.D.

National Institutes of Health

National Institute of Diabetes and Digestive and Kidney Diseases
Division of Kidney, Urologic, and Hematologic Diseases

6707 Democracy Boulevard

2 Democracy Plaza, MSC 5458

Bethesda, MD 20892

(g) Number of recruiting sites, list of principal investigators at recruiting sites and contact
information as in (f) above:
15 clinical centers. See Appendix A.

(h) List of principal investigators at central laboratories/facilities (identify type of central
facility) and contact information as in (f) and (g) above:

See Appendix B.

(1) Roster of Data and Safety Monitoring Board/Scientific Advisory Committee or other
oversight committee(s):

External Monitoring Committee:

Robert Luke, M.D., Chair, University of Cincinnati; Raymond P. Bain, Ph.D., George
Washington University; James E. Grizzle, Ph.D., Cancer Prevention Center; C. Morton
Hawkins, M.P.H., Sc.D., The University of Texas; Malcomb Holliday, M.D., University

of California, San Francisco; Keith Peters, M.D., University of Cambridge Clinical
School; Paul K Whelton, M.D., Ph.D., Massachusetts Institute of Technology.

(j) Private-sector support (type of support, e.g., financial, donation of drugs/placebo, etc.)

Marion Merrill Dow, Kansas City, MO—Diltiazem and calcium carbonate
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Merck and Company, West Point, PA—Enalapril
2. Study Design

For objective, study design, major inclusion criteria, major exclusion criteria, description of the
intervention(s), baseline/eligibility visit schedule (number of visits, major assessments), follow-
up contact schedule (frequency, type of visit/phone, in-clinic, major assessments), primary
outcome, secondary outcomes, brief summary of power estimates used to justify sample
size/duration, including critical assumptions (i.e., effect-size estimates, estimated event rates or
rate of change in outcome measure), see the following publications:

Design:

Beck G, Berg R, Coggins C, Gassman J, Hunsicker L, Scluchter M, Williams G. Design
and statistical issues of the modification of diet in renal disease study. Controlled
Clinical Trials 1991;12:566-586, 1911 (Two trials depending on baseline level of GFR:
Study A—GFR 25-55 ml/1.73m?; Study B—GFR 12-24 ml/173 m”

Primary Results:

Klahr S, Levey A, Beck G, Caggiula A, Hunsicker L, Kusek J, Striker G. The effects of
dietary protein restriction and blood-pressure control on the progression of chronic
renal disease. N Eng J Med 1994;330:877-84.

3. Data and Biological Sample Resources

(a) Biological samples collected in ongoing studies/research projects (specify the type of sample,
e.g., blood, urine, etc., the amount, and the point in the study when samples were collected, e.g.,
baseline visit #1, baseline visit #2, follow-up visit #1; specify months after randomization/study

entry):
No further biological samples are being collected.

(b) Biological samples currently in storage from completed trials (grid showing sample
collection time, type of sample, amount, and number of study participants sample was collected
from, and physical location of where the samples are stored):

Blood samples are stored at the Department of Biochemistry, Cleveland Clinic
Foundation, Cleveland, Ohio.

Blood samples were drawn after an overnight fast at specific visits and shipped to the
MDRD Central Biochemistry Laboratory and stored at -70 C. Table 1 lists the currently
available samples by visit for Studies A and B.
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Table 1. MDRD Study— Stored Serum Samples

Visit Study A, # Pts. Study A Study B, # Pts. Study B
Baseline 3 mo. 570 276 with one 0.5 ml | 252 126 with one 0.5 ml
tube plus 3.6 ml tube tube plus 3.6 ml tube
to split five ways; to split five ways;
294 with five 0.5 ml 126 with five 0.5 ml
tubes tubes
Follow-up 12 mo. 504 265 with one 0.5 ml | 201 106 with one 0.5 ml

tube plus 3.6 ml tube
to split five ways;
239 with five 0.5 ml
tubes

tube plus 3.6 ml tube
to split five ways;

95 with five 0.5 ml
tubes

Follow-up 24 mo.

301 with 1.8 ml tube

373 with 3.6 ml tube

125 with 1.8 ml tube

130 with 3.6 ml tube

Follow-up 36 mo.

94 with 1.8 ml tube

96 with 3.6 ml tube

46 with 1.8 ml tube

47 with 3.6 ml tube

Closeout

400 with 1.8 ml tube

446 with 3.6 ml tube

117 with 1.8 ml tube

127 with 3.6 ml tube

Post Closeout 1

397 with 1.8 ml tube

414 with 3.6 ml tube

113 with 1.8 ml tube

122 with 3.6 ml tube

Post Closeout 2

401 with 1.8 ml tube

433 with 3.6 ml tube

127 with 1.8 ml tube

125 with 3.6 ml tube

Urine samples collected from 24-hour urine collection in acetic acid at specified visits
and shipped to the NDRD Central Biochemistry Laboratory and stored at -70° C. Table 2
lists the currently available samples by visit for Studies A and B. In addition to the
regular protocol, extra blood and urine was requested to be collected from patients at
their closeout visit in order to obtain heparinized plasma, EDTA plasma, buffy coat, and
24-hour and freshly voided urine. Table 3 lists the currently available closeout samples
for Studies A and B.

Table 2. MDRD Study—Stored Urine Samples
Visit Study A Study A Study B Study B Total A+B Total A+B
1.8 ml 3.6 ml 1.8 ml 3.6 ml 1.8 ml 3.6 ml
Baseline 3 499 263 split four | 231 116 split four | 730 1,109
mo. ways ways
Follow-up 12 | 490 259 split four | 193 102 split four | 683 683
mo. ways ways
Follow-up 24 | 309 309 128 129 437 —
mo.
Follow-up 36 95 95 45 45 140 —
mo.
Closeout 480 481 132 132 612 —
Post Closeout | 436 437 125 125 561 —
1
Post Closeout | 439 439 102 104 541 —
2
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Table 3. MDRD Study—Stored Closeout Specimens

Type of
Specimen

Study

1 Tube

2 Tubes

3 Tubes

4 Tubes

# Pts.
Heparinized
Plasma (1.8 ml)

398

# Pts. EDTA
Plasma (1.8 ml)

394

# 24-Hour Urine
(4.5 ml)

384

# Pts. Freshly
Voided Urine
(4.5 ml)

384

# Pts. Bufty
Coat

# Pts.
Heparinized
Plasma (1.8 ml)

186

# Pts. EDTA
Plasma (1.8 ml)

179

# 24-Hour Urine
(4.5 ml)

182

# Pts. Freshly
Voided Urine
(4.5 ml)

181

# Pts. Buffy
Coat

114

(c) Brief summary of typical informed consent provisions (template informed consent form
acceptable), including major variables in participant consents, if applicable (e.g., “use for other

2% ¢

studies or not”, “allow genetic studies or not”). Does consent include use of samples in other
studies that are not part of the main study?

Original consent did not discuss use of stored samples. The template consent form stated
the following:

Consent Section 15

I understand that my identity and all the medical records of my participation in the study
will be kept confidential. I am aware that a qualified representative of the NIH or the
Food and Drug Administration may inspect these research records. In any reports or
publications, no results or information identifiable with specific individuals will be
discussed. I understand that my Social Security or Medicare numbers will be recorded to
help the MDRD Study Team and HCFA find out if I have been hospitalized or have gone
onto dialysis or received a transplant.

For the extra blood and urine sample at the closeout visit, the template consent stated:

Additional Consent Section #1 Closeout MOP
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You are being invited to participate in a protocol addition to the original MDRD Study.
We are asking the MDRD participants to have additional blood drawn for a genetic study
separate from the usual blood test done as part of the MDRD Study.

A. A 50 milliliter blood sample (equivalent to three tablespoonfuls) taken from
you will be saved to try to identify genes. The purpose of this sample is to obtain
leukocyte fractions for isolation of DNA. Purified genetic material (DNA) from
the cells in your blood will be prepared, and at a later time permanent cell lines
may also be established so that additional genetic studies can be done. These
specimens will belong to the MDRD Research Group an, as such, will be used for
research purposes only.

B. You are being asked to allow storage of DNA; exactly what tests will be completed,
such as HLA typing, will be decided at a later time.

(d) Data collected (grid of data collection by time/clinic visit with specificity on the type of
information collected, e.g., quality of life with SF-MOS 36, measurement of kidney function by
GFR, serum creatinine measurement, etc.):

See the design paper, Controlled Clinical Trials 1999;12:566-86.
See Appendix C, Forms and Completion Schedule of MDRD Forms Manual of
Operations.

(e) Any provisions for distributing resources outside of the study? What is the sharing plan?

Data and biological specimens have been shared with external investigators, see 4(b).
The procedure to obtain access has been to send the DCC a request detailing goals of the
study and data/samples needed. Requests are reviewed by the DCC, NIDDK Project
Officer John Kusek, Ph.D., and Dr. Andrew Levey, New England Medical Center. After
review, approved projects are provided the data/samples requested after (beginning 2002)
the investigator signs a Cleveland Clinic Foundation sub-investigator IRB agreement.
The stored data and samples will become part of the NIDDK Repository. Procedures for
access to Repository data/samples are not known at this time.

4. Ancillary Studies

(a) Process and contact person (name, address, phone, fax, and e-mail address) for application to
perform ancillary studies:

Gerald Beck, Ph.D.

Department of Biostatistics and Epidemiology, Wb4
Cleveland Clinic Foundation

500 Euclid Avenue

Cleveland, OH 44195
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(b) List of ancillary studies approved, completed, and ongoing (including source of funding and
amount):

Ancillary studies approved.:

o MacKenzie Walser, M.D., Johns Hopkins University: Risk factors for progression of
chronic kidney disease. A 50% sample of baseline and 12-month serum and urine
samples were provided.

e Mark Sarnak, M.D., and Andrew Levey, M.D., New England Medical Center: (1)
homocysteine, cysteine, and B vitamins as predictors of kidney disease progression; (2)
determinants of serum leptin in chronic disease. Baseline and 12-month serum samples
in random 380 patients were provided.

e Vandana Menon, M.D., Mark Sarnak, M.D., and Andrew Levey, M.D., New England
Medical Center: Relationship between inflammation, nutrition, and cardiovascular
disease in chronic kidney disease patients. Baseline and 12-month serum samples in
random 380 patients were provided.

e Josef Coresh, M.D., Ph.D., Johns Hopkins University: Validation of MDRD GFR
prediction equation. Two hundred (200) baseline serum samples were provided to
determine serum creatinine.

e Thomas Hostetter, M.D., NIDDK, and Vincent Ricchuti, Ph.D., Brigham and Women’s
Hospital, Boston: Urinary aldosterone. Baseline urine samples in random 50% of
patients will be provided.

Data requests:

e Andrew Levey, M.D., and Mark Sarnak, M.D., New England Medical Center: Standard
baseline and follow-up SAS analysis files for analyses relating new measurements of
afterthought specimens to other factors.

e Harold Feldman, M.D., M.P.H., University of Pennsylvania: Standard baseline and
follow-up baseline SAS analysis files for design of CRIC Study.

e Mark Schluchter, Ph.D., Case Western University; Edward Vonesh, Ph.D., Baxter
Healthcare; Hemant Ishwaran, Cleveland Clinic Foundation; Diane Fairclough, Ph.D.,
Harvard University: Standard analyses file for Study B to address informative
censoring issues for investigation of methodological issues.

e Abigail Jager, Ph.D., and Paul Rathouz, Ph.D., University of Chicago: Standard
baseline and follow-up SAS analysis files for investigation of methodological issues
related to causal analysis and compliance in clinical trials.
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e Phillip Miller, Ph.D., Washington University: Serum creatinine and other select
variables for design of the HALT PKD Study.

e Tom Songer, Ph.D., University of Pittsburgh: Special baseline and follow-up analysis
files, including specific requested data for cost-effectiveness analyses.

5. List of Publications and Presentations (full citations, also note manuscripts in progress)

See Appendix D
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Appendix A. Principal Investigators and Centers

Vardaman M. Buckalew, M.D.
Bowman Gray School of Medicine
Section of Nephrology

Medical Center Boulevard
Winston-Salem, NC 257157
Phone: 910-716-2062

Fax: 910-716-4318

J. Michael Lazarus, M.D.*
Brigham and Women’s Hospital
Renal Division

75 Francis Street

Boston, MA 02115

Phone: 617-734-7042

Fax: 617-734-7042

Jerome G. Porush, M.D.

Brookdale Hospital Medical Center
Division of Nephrology & Hypertension
Linden Blvd at Brookdale Plaza
Brooklyn, NY 11212

Phone: 718-240-5615

Fax: 718-485-4064

Steven J. Schwab, M.D.

Duke University School of Medicine
Division of Nephrology

P.O. Box 3515

Durham, NC 27710

Phone: 919-684-3389

Fax: 919-286-7907

E-mail: schwa012@mc.duke.edu

William F. Mitch, M.D.*

Emory University School of Medicine
Department of Medicine, Renal Division
1364 Clifton Road, NE

Atlanta, GA 30322

Phone: 404-727-3425

Fax: 404-727-3425

E-mail: wmitch@utmb.edu

Juan P. Bosch, M.D.

George Washington University
Division of Renal Diseases

2150 Pennsylvania Avenue, NW
Suite 4-425

Washington, DC 20037

Phone: 202-994-4243

Fax: 202-994-2972

Joel Kopple, M.D.

Harbor-UCLA Medical Center

Division of Nephrology and Hypertension
1124 W. Carson Street, C-1 Annex
Torrance, CA 90502

Phone: 310-22-3891

Fax: 310-782-1837

E-mail: kopple@HUMC.edu

Andrew S. Levey, M.D.

New England Medical Center
Division of Nephrology

750 Washington Street
Boston, MA 02111

Phone: 617-636-5898

Fax: 617-636-8329

E-mail: alevey@lifespan.org

Lee A. Hebert, M.D.
Ohio State University
Division of Nephrology
N210 Means Hall

1654 Upham Drive
Columbus, OH 43210
Phone: 614-293-4997
Fax: 614-293-3073

C. Craig Tisher, M.D.
University of Florida
Division of Nephrology
2409 SW Archer Road
Gainesville, FL 32608
Phone: 352-392-4008
Fax: 352-392-3581

Lawrence G. Hunsicker, M.D.

University of lowa Hospitals and Clinics
Nephrology Division

T304 GH

200 Hawkins Drive

Iowa City, IA 52242

Phone: 319-356-4763

Fax: 305-547-3506

E-mail: Lawrence-Hunsicker@uiowa.edu

Jacques J. Bourgoignie, M.D.
University of Miami

P.O. Box 016960 (R-126)
Miami, FL 33101

Phone: 305-547-6251

Fax: 305-547-3506
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Meyer Lifschitz, M.D.

Shaul G. Massry, M.D. University of Texas Health Science Center at San
University of Southern California School of Antonio

Medicine Department of Medicine/Nephrology

LAC-USC Medical Center 7703 Floyd Curl Drive

1200 N. State Street San Antonio, TX 78284

Room 4004 Phone: 210-567-5300

Los Angeles, CA 90033 Fax: 210-567-6550

Phone: 213-226-7337

Fax: 213-226-5390 Paul E. Teschan, M.D.*

Vanderbilt University Medical Center
215 Medical Arts Building

Nashville, TN 37232

Phone: 615-936-1718

Fax: 615-936-1308

* Indicates those PIs who are no longer at the center.

10
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Appendix B. Central Facilities

Nutrition Coordinating Center

Arlene W. Caggiula, Ph.D., R.D.

University of Pittsburgh School of Medicine
130 DeSoto Street, Room 503

Pittsburgh, PA 15261

Phone: 412-624-3011

Fax: 412-624-3120

Central Amino Acid Laboratory
Lewis D. Stegink, Ph.D.*
Department of Pediatrics
University of lowa

S-385 Hospital School

Iowa City, IA 52242

Phone: 319-353-6483

Fax: 319-356-8669

Central Biochemistry Laboratory
Frederick Van Lente , Ph.D.
Laboratory Medicine Building, L11
Cleveland Clinic Foundation

9500 Euclid Avenue

Cleveland, OH 44195

Phone: 216-444-6252

Fax: 216-444-4414

E-mail: vanlenf(@ccf.org

* Indicates those PIs who are no longer at the center.

Central EKG Laboratory

William L. Proudfit, M.D.,*/Donal Underwood, M.D.
Department of Cardiology, F16

Cleveland Clinic Foundation

9500 Euclid Avenue

Cleveland, OH 44195

Phone: 216-444-6475

Fax: 216-445-5498

E-mail: underwd@ccf.org

Central GFR Laboratory

Phillip M. Hall, M.D.

Department of Hypertension and Nephrology A101
Cleveland Clinic Foundation

Cleveland Clinic Foundation

9500 Euclid Avenue

Cleveland, OH 44195

Phone: 216-444-6777

Fax: 216-444-9378

Drug Distribution Center

Edward H. Jones, Pharm.D.*
Department of Hospital Pharmacy, S107
Cleveland Clinic Foundation

9500 Euclid Avenue

Cleveland, OH 44195

Phone: 216-444-1128

Fax: 216-445-6377

11
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Form #

10
11
12
14
15
20
21
22
23
24
25
30
31
34

39

40

41

47

66

72

Appendix C. MDRDS: Forms and Outline of Events

Unscheduled Forms

Unscheduled Medical Attention Form

Stop Point Form

Abbreviated Follow-up Form (Study F, stop point—every four months)
Multiple Missed Visits Form

Death Notification Form

Local Lab QC Form —1 form per month

CAP QC Form —every 4 months

QC ID Matching Form —2 times per year per center

Action Item Response Form —Monthly for any patient who reached action item.
Out of Range Data Form

Data Change Form

Patient Transfer Form

Study C Assignment Form

Central tab Quality Control Form—every 4 months

Peer Group Range Form —every 4 months by central lab
Stop Point Review Form

Death Review Form

Studies F and G Form —every 4 months or annually
NCC Phantom Matching (monthly)

Special Dietary Considerations

12
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Appendix C (cont.). MDRDS: Forms and Outline of Events

Categories of Forms

A. Recruitment

1.
2.

Recruitment Form (00)
800 Phone Line Log

B. Screening

Nk =

Chart Review (01)

Eligible for Visit but Does Not Have One (02)
Screening Form (03)

Nutrition History (78)

Informed Consent

C. Randomization

—

2.
3.
4

Secondary Screening (08)
Informed Consent

Randomization Form (09)

Studies A & B Randomization (37)

D. Routine Monthly Visits

1.

Examination Forms (04,05)
Form 4 at BO only
Form 5 once per month thereafter
Lab Forms (Mailing and Reports)
a. Local Lab Form (06)
b. Blood Pressure (46)
c. Anthropometry (65)
d. Pill Count (73)
e. Mailing Forms and Central Lab Report Forms
i. GFR(16/42)
i1. 24-Hour Urine (17/32)
iii. Blood (17/33)
iv. EKG(18/35)
v. AminoAcids(19/36)
Patient Questionnaires
a. Patient Symptom Form (26)
b. Quality of Well Being (27)
c. Symptom Check List (28)
d. Leisure Time Physical Activity (48)
e. Dietary Satisfaction (74)
Other Baseline Forms (Baseline Visit 1)
a. Renal Diagnosis Form (07)

13
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b. Economic Data (29)
c. Baseline Diet Prescription (70)

E. Special Events
1. Abbreviated Follow-Up after a Stop Point (12)
Study F & G Form (47)
Annual Follow-Up (13)
Reasons for Missed Visits (14)
Unscheduled Attention (10)
Action Item Response (23)
Stop Point (11)
Death (15)
Study C (31)
. Patient Transfer (30)
Committee Forms
a. Stop Point Review (40)
b. Death Review (41)
12. Study Diet Prescription (71)
13. Special Dietary Considerations (72)

el A it

—_ O

F. Quality Control
1. Biochemistry (Clinical Centers)
a. Local Lab Quality Control (20)
b. CAP Quality Control (21)
c. Central Lab QC ID Matching (22)
2. Biochemistry (Central Lab)
a. Central CAP QC (34)
b. Peer Group Ranges (39)
3. Anthropometry
a. Training QC (non-patient) (67)
b. Local Anthropometry QC (?)
c. NCC Phantom Matching Form (66)

G. Data Management
1. Data Out-of-Range (24)
2. Data Change (25)

H. Other Nutrition Forms
1. Compliance Forms (75,76,77)
2. Food Record Forms (60 through 64)

14
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Appendix C (cont.). MDRDS: Forms and Outline of Events

Non-Nutrition Forms

Forms

Recruitment Form (00)

Chart Screening Form (01)

Screening Visits Not Done (02)

Screening Form (03)

Primary Informed Consent Form

Demographic and Baseline (04)

Monthly Examination Form (05)

Local Laboratory Measurement (06)

Local Blood Pressure Form (46)

Renal Diagnosis Form (07)

Secondary Screening/Baseline (08)

Secondary Informed Consent

Purpose

Form #00 is to be completed for phone calls from
patients inquiring about the study.

Form #01 must be completed for all patients
considered for a screening visit.

Any patients meeting eligibility via a Chart Review
who are eligible for a Screening Visit but do not have
one, should be listed.

All patients who have an MDRD screening visit,
should have Form #03 completed.

All patients who meet the eligibility criteria in the
Screening Period will be asked to complete this form
and consent to enter the Baseline Period.

Form #04 will be completed at the first clinic visit
(Visit 0) during the baseline period for each patient.

Every month following the first baseline visit, (Visit
0), Form #05 will be used to record data collected
during scheduled monthly visits for the entire study
period. It is required even if the visit is missed.

Local laboratory measurements done for purposes of
Study should be recorded on Form #06.

Form #46 will be completed at screening and every
month when blood pressure is measured; every 4
months in conjunction with Forms 12 or 47; and also
every fourth month for one patient a second form will
be completed where blood pressure is measured by a
second person.

At Baseline Visit 1, Form #07 will be completed for
each patient to record renal diagnosis history.

After Baseline Visit 3, Form #08 will document any
Dropout Form changes in eligibility prior to possible
randomization. If a patient drops out prior to the end
of Baseline, use this form to record the reason.

Those patients who still meet all eligibility
requirements at the end of baseline will be asked to
sign this form and consent to be randomized to a study
diet.

15
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Renal Diagnosis Form (07)

Secondary Screening/Baseline
Dropout Form (08)

Secondary Informed Consent

At Baseline Visit 1, complete Form #07 for each
patient to record renal diagnosis history.

After Baseline Visit 3, Form #08 will

document any changes in eligibility prior to

possible randomization. If a patient drops out before
the end of baseline, use this form to record the reason.

Those patients who still meet all eligibility
requirements at the end of baseline will be asked to
sign this form and consent to be randomized to a study
diet.

Study A & B Randomization (37)(DCC) At the end of baseline, after consent forms are signed,

Randomization Form (CC) (09)

Unscheduled Medical Attention (10)

Stop Point Form (11)

Study C Informed Consent Form

Study C Assignment Form (31)

Abbreviated Follow-Up Form (12)

Study F Form (47)

Central Laboratory Mailing (17)

each eligible patient will be randomized by the DCC to
a blood pressure goal and a diet to be followed for the
follow-up period of the study (Form #37).

When the patient has been randomized (over the phone,
Form #09 will be completed at the Clinical Center.

Whenever a hospitalization occurs, this form (Form
#10) must document the visit.

Whenever a stop point is reached, Form #11 will
document when and why.

Those patients who meet criteria to enter Study C will
be asked to sign the appropriate form.

When a patient becomes part of Study C, Form #31
should be completed.

After a stop point has been reached, the patient will
continue to be followed every four months (unless
he/she becomes part of Study C). Form #12 will
replace the monthly Exam Form for these patients.

Form #47 should be completed every six months for
Study F patients. It is used to follow up these patients.

This form should be completed by Clinical Center
study Form (Form #17) technician or coordinator and
sent with any blood or urine samples going to the
Central Lab for analysis. It is required whenever
samples should be sent, whether they were or not.

16
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EKG Mailing Form (18)

Amino Acid Mailing Form (19)

Central Lab Urine (32)

Central Lab Blood Report (33)

Central Laboratory EKG (35)

Amino Acid Data (36)

Local Lab Quality Control (20)

CAP QC Form (21)

Central Quality Control (34)

Central Lab QC ID Matching (22)

Action Item Response (23)

Data Out of Range Form (24)

Data Change Form (25)

An electrocardiogram will be done at Baseline 2 and
every six months thereafter. The EKG tracing and
Form #18 will be sent to the DCC, who will deliver it
to the Central EKG Lab. Complete for ALL required
EKG’s whether done or not.

Form #19 should be completed, transmitted and sent
with all amino acid samples done for the Study. The
number of hours fasting and the diet the patient is on
should be documented on this form. It is required
whenever samples should be sent whether they are or
not.

Form #32 includes central 24-Hour urine analysis
results.

Form #33 includes all central blood measurement
results.

Form #35 will be completed at the central EKG Lab at
Baseline Visit 2 and every six months (starting at
Follow-Up Visit 5).

The Central Amino Acid Lab personnel will complete
this form (Form #36) for all analyses done.

Form #20 will be used at each Clinical Center on one
patient each month. It will contain data on duplicate
samples sent through the Clinical Center laboratory.

Form #21 will be used to collect data on the quality
control of Clinical Center laboratory measurements
from samples sent from the Central Lab every four

months.

Data on external samples will be collected every four
months and checked against external ranges for
acceptability. Only the Central Biochemistry Lab will
use Form #34.

Form #22 will record which real patient sample to
match with QC ID data. It is completed by the Clinical
Center and not communicated to the Central Lab.

Form #23 will detail efforts made at the centers to
respond to each action item. It is completed monthly

Form #24 is to be used whenever a value is outside the

Datalex Entrypoint 90 range and must be entered
separately.

Form #25 will be used to notify the DCC of any
changes to be made to existent database entries.
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Patient Symptom Form (26)

Quality of Well Being (27)

Symptom Check List (28)

Economic Information Form (29)

Patient Transfer Form (30)

Peer Group Range Form (39)

Stop Point Review Form (40)

Death Review Form (41)

GFR Data Form (42)

Leisure Time Physical Activity (48)

Form #26 is completed monthly by the patient starting
at BO to indicate symptoms the patients may be
having.

The Quality of Life Scale (Form #27) is used to record
and measure the degree to which patients’activities are
limited by renal disease and its treatment. Complete at
B3 and every six months thereafter.

Form #28 serves as is an inventory designed to reflect
patient’s psychological symptom patterns. It will be
completed by the patient at the end of baseline, and
every four months thereafter.

Complete this insurance information form (Form #29)
during screening or at BO for all patients entering
Baseline and annually thereafter.

In the event that a patient moves and becomes another
study physician’s patient, the destination center should
complete this Form #30.

The Central Biochemistry Lab will complete Form
#39 for each center to ease the reporting of CAP
results.

Form #40 will be completed with the consensus of the
patient safety committee’s review of each stop point.

Form #41 will be completed with the Patient Safety
Committee’s review of each patient’s cause of death.

Form #42 is an example format of the data entered by
the Central GFR Laboratory

Form #48 is to be completed annually on all Studies A
and B patients to record their assessment of activities.
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Appendix C(cont.). MDRDS: Forms and Outline of Events

Nutrition-Related Forms

Form # Description Who Completes Usage
60 Packing Slip Packing Slip
61 Nutrition Cover Dietitian #60-63 are part of food
62 Diet Recall Dietitian records sent to
63 MDRD Recipe Dietitian the NCC for analysis.
64 3-day Food
Record Patient
65* Anthropometry Dietitian To record measures

at B2 ,F6 and every
4 months after.

66* Phantom Matching Dietitian To identify real
patient to match with
QC
67 Anthropometry Monitoring  Dietitian Not completed on
patients. Send hard
copies to NCC.
7Q%* Baseline Diet
Prescription Dietitian To record baseline
Prescription for each
patient
71%* Study Diet
Prescription Dietitian To record Follow-Up

Rx prior to discussing
with patient at FU 1

72% Special Dietary
Considerations Dietitian Every time a FU Rx
changes this must be
completed
73%* Pill Count Anyone To keep track of
adherence to
supplements
74* Dietary Satisfaction Patient To monitor degree of

satisfaction with diet
BO, B3, and every 4
months
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76%* Summary of Counseling Dietitian To summarize progress
Plan
78/78P* Nutrition History Dietitian To be completed at
& Patient screening to indicate

history of eating
patterns, etc. for
each patient

* To be entered into Entrypoint 90
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Appendix C (cont.). MDRDS: Forms and Outline of Events

Nutrition-Related Forms Completed at Clinical Centers by Visit

Prior to Screening Visit
Screening

BO

BOA

B1

B2

B3

Randomization

Fl

F1A, F2A

F3,P7,F9, F13, F15, F19, P21
F25, F27, F31, F33, F37, F39,
F43, F45

F5,F11, F17, F23, P29, F35, F41, F47

F2

F6, F14, F18, F26, F30, F38,
F42

F10, F22, F34, F46

F4, F8, F16, F20, F28, F32,
F40, F44

F12, F24, F36, F48

01

03, 29, 46, 78/78P, 50, 51 (when necessary)

04, 06, 16, 17, 26, 46, 74, 77
65

05, 07,17, 26, 46, 48, 77

05, 17, 18, 26, 27 (preparation), 46, 65, 77

05, 06, 08, 16, 17, 19, 26, 28, 46, 52, 77
09
05, 17, 26, 46, 71, 76, 77

76

05, 17, 26, 46, 73°, 76, 77

05,17, 18", 26, 27 (preparation), 46, 73°, 76, 77

05, 06, 16, 17, 19%, 26, 46, 73°, 76, 77

05, 06, ~7, 26, 46, 52", 65, 73°, 74", 76, 77

05, 06, 17, 26, 46, 48, 65, 73° 76, 77

05, 06, 16, 17, 19%*, 26, 28, 46, 73°, 76, 77

05, 06, 13, 16, 17, 19%, 26, 28, 29, 46 , 52, 73.° 74,76, 77

Food Record and 24-Hour Recalls Not Included

++  Only at F6, not at any others

* Diet K Only at F2, F12, and F36. All patients at F24 and F48
**  Diet K only at F4, F20, F28 and F44. All patients at F8, F16, F32, and F40

2 Form 46s™ for sitting and one for standing blood pressures

Not at F5 or F17 or F29 or F41; only at 11 aid F23 aid F35 aid F47

+
0 Diet K only
A F6, F18, F30, F42 only
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Appendix D. MDRDS: Publications and Presentations (as of October 2002)

(Prepared by the MDRDS Data Coordinating Center)

PAPERS

Klahr S. The Modification of Diet in Renal Disease Study. The New England Journal of
Medicine 320:864-866, 1989.

Modification of Diet in Renal Disease (MDRD) Study Group (Prepared by Kopple ID, Berg R,
Houser H, Steinman TI and Teschan P). Nutritional status of patients with different levels
of chronic renal insufficiency. Kidney International 36:Suppl. 27, 5184-5194, 1989.

Modification of Diet in Renal Disease (MDRD) Study Group. (Prepared by Levey AS, Berg RL,
Gassman JJ, Hall PM and Walker WG). Creatinine filtration, secretion and excretion
during progressive renal disease. Kidney International 36:Suppl. 27, S73-S80, 1989.

Perrone RD, Steinman TI, Beck GJ, Skibinski CI, Royal HID, Lawlor M, Hunsicker LG and the
Modification of Diet in Renal Disease Study. Utility of radioisotopic filtration markers in
chronic renal insufficiency: Simultaneous comparison of '**I-Tothalamate, 1°Yb-DTPA,
#mTe-DTPA and inulin. American Journal of Kidney Diseases 16:224-235, 1990.

Schluchter MD and the Modification of Diet in Renal Disease Study. Estimating correlation
between alternative measures of disease progression in a longitudinal study. Statistics in
Medicine 9:1175-1188, 1990.

Modification of Diet in Renal Disease (MDRD) Study Group. (Prepared by Levey, AS, Gassman
JJ, Hall PM, and Walker WG). Assessing the progression of renal disease in clinical
studies: effects of duration of follow-up and regression to the mean. Journal of the
American Society of Nephrology 1:1087-1094, 1991.

Modification of Diet in Renal Disease (MDRD) Study Group. (Prepared by Beck GJ, Berg RL,
Coggins CH, Gassman JJ, Hunsicker LG, Schluchter MD, and Williams GW). Design and
statistical issues of the Modification of Diet in Renal Disease Trial. Controlled Clinical
Trials 12:566-586, 1991.

Yamamoto ME, Averbach FM, Caggiula AW, Jones FL, Gillis BP, and the Modification of Diet
in Renal Disease (MDRD) Study. The production of quality dietary data: A collaborative
effort of the Modification of Diet in Renal Disease Study. Journal of Renal Nutrition
2:117-125, 1992.

Modification of Diet in Renal Disease (MDRD) Study Group. (Prepared by Anderson A,
Caggiula AW, Klahr 5, Kusek JW, Levey AS, and Williams GW). The Modification of
Diet in Renal Disease Study: Design, methods, and results from the feasibility study.
American Journal of Kidney Diseases 29:18-33, 1992.
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Modification of Diet in Renal Disease (MDRD) Study Group. (Prepared by Greene T,
Bourgoignie JJ, Habwe V, Kusek JW, Snetselaar L, Soucie JM, and Yamamoto M).
Baseline characteristics in the Modification of Diet in Renal Disease Study. Journal of the
American Society of Nephrology 3:1819-1834, 1993 (original version); 4:1221-1236, 1993
(corrected version).

Modification of Diet in Renal Disease (MDRD) Study Group. (Prepared by Kusek JW, Coyne T,
deVelasco A, Drabik MJ, Finlay RA, Gassman JJ, Kiefer S, Powers SN, and Steinman TI).

Recruitment experience in the Full-Scale Phase of the Modification of Diet in Renal
Disease Study. Controlled Clinical Trials 14:538-557, 1993.

Levey AS, Greene T, Schluchter MD, Cleary PA, Teschan PE, Lorenz RA, Molitch ME, Mitch
WE, Siebert C, Hall PM, Steffes MW, and the Modification of Diet in Renal Disease
(MDRD) Study and the Diabetes Control and Complications Trial (DCCT) Research
Group. Glomerular filtration rate measurements in clinical trials. Journal of the American
Society of Nephrology 4:1159-1171, 1993.

Gillis BP, Caggiula AW, Jones FL, Maurer E, Meehan RM, Yamamoto ME, and the MDRD
Study Group. Features of the nutrient database and analysis system for the Modification of
Diet in Renal Disease Study. Controlled Clinical Trials 15:44-58, 1994.

Modification of Diet in Renal Disease (MDRD) Study Group. (Prepared by Laidlaw SA, Berg
RL, Kopple JD, Naito H, Walker G, Walser M). Patterns of fasting plasma amino acid
levels in chronic renal insufficiency: Results from the Feasibility Phase of the Modification
of Diet in Renal Disease Study. American Journal of Kidney Diseases 23:504-513, 1994.

Modification of Diet in Renal Disease (MDRD) Study Group. (Prepared by Coggins CH, Dwyer
IT, Greene T, Petot G, Snetselaar LG, and Van Lente F). Serum lipid changes associated
with modified protein diets: from the Feasibility Phase of the Modification of Diet in Renal
Disease Study. American Journal of Kidney Diseases 23:514-523, 1994.

Klahr S, Levey AS, Beck GJ, Caggiula AW, Hunsicker LG, Kusek JW, and Striker GE for the
Modification of Diet in Renal Disease (MDRD) Study Group. The effects of dietary
protein restriction and blood pressure control on the progression of chronic renal disease:
The Modification of Diet in Renal Disease Study. New England Journal of Medicine
330:877-884, 1994.

Modification of Diet in Renal Disease (MDRD) Study Group. (Prepared by Snetselaar L, Dwyer
J, Adler S, Petot GJ, Berg R, Gassman J, and Houser H). Reduction of dietary protein and
phosphorus in the Modification of Diet in Renal Disease Feasibility Study. Journal of the
American Dietetic Association 94:986-990, 1994.

Modification of Diet in Renal Disease Study Group. (Prepared by Klahr S, Breyer JA, Beck GJ,
Dennis VW, Hartman JA, Roth D, Steinman TI, Wang S-R, Yamamoto, ME). Dietary
protein restriction, blood pressure control, and the progression of polycystic kidney
disease. Journal of the American Society of Nephrology 5:2037-2047, 1995.

Gillis BP, Caggiula AW, Chiavacci AT, Coyne T, Doroshenko L, Milas, NC, Nowalk MP,
Kinzel-Scherch L for the Modification of Diet in Renal Disease Study Group. Nutrition
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intervention program of the Modification of Diet in Renal Disease Study: A self-
management approach. Journal of the American Dietetic Association 95:1288-1294, 1995.

Milas NC, Nowalk MP, Akpele L, Castaldo L, Coyne T, Doroshenko L, Kigawa L, Korzec-
Ramirez D, Kinzel-Scherch L, Snetselaar L for the Modification of Diet in Renal Disease
Study Group. Factors associated with adherence to the dietary protein intervention in the

Modification of Diet in Renal Disease Study. Journal of the American Dietetic Association
95:1295-1300, 1995.

Coyne T, Olson M, Bradham K, Garcon M, Gregory P, Kinzel-Scherch L for the Modification of
Diet in Renal Disease Study Group. Dietary satisfaction correlated with adherence in the
Modification of Diet in Renal Disease Study. Journal of the American Dietetic Association
95:1301-1306, 1995.

Dolecek TA, Olson MB, Caggiula AW, Dwyer JT, Milas NC, Gillis BP, Hartman JA, DiChiro
JT for the Modification of Diet in Renal Disease Study Group. Registered dietitian time
requirements in the Modification of Diet in Renal Disease Study. Journal of the American
Dietetic Association 95:1307-1312, 1995.

Peterson JC, Adler S, Burkart JM, Greene T, Hebert LA, Hunsicker LG, King AJ, Klahr S,
Massry SG, Seifter JL for the Modification of Diet in Renal Disease Study Group. Blood
pressure control, proteinuria and the progression of renal disease: The Modification of Diet
in Renal Disease Study. Annals of Internal Medicine 123:754-762, 1995.

Levey AS, Adler S, Caggiula AW, England BK, Greene T, Hunsicker LG, Kusek JW, Rogers
NL, Teschan PE for the Modification of Diet in Renal Disease (MDRD) Study Group.
Effects of dietary protein restriction on the progression of advanced renal disease in the
Modification of Diet in Renal Disease (MDRD) Study. American Journal of Kidney
Diseases 27:652-663, 1996.

Modification of Diet in Renal Disease (MDRD) Study Group. (Prepared by Levey AS, Bosch JP,
Coggins CH, Greene T, Mitch WE, Schluchter MD, Schwab SJ). Effects of diet and
antihypertensive therapy on creatinine clearance and serum creatinine in the Modification

of Diet in Renal Disease Study. Journal of the American Society of Nephrology 7: 556-
565, 1996.

Buckalew VM, Berg RL, Wang S-R, Porush JG, Rauch S, Schulman G by the Modification of
Diet in Renal Disease Study Group. Prevalence of hypertension in 1,795 subjects with
chronic renal disease: The Modification of Diet in Renal Disease Study baseline cohort.
American Journal of Kidney Diseases 28: 811-821, 1996.

Modification of Diet in Renal Disease (MDRD) Study Group. (Prepared by Levey AS, Adler S,
Caggiula AW, England BK, Greene T, Hunsicker LG, Kusek JW, Rogers NL, Teschan
PE). Effects of dietary protein restriction on the progression of moderate renal disease in
the Modification of Diet in Renal Disease Study. Journal of the American Society of

Nephrolo2v 7:2616-2626, 1996.

Modification of Diet in Renal Disease (MDRD) Study Group. (Prepared by Levey AS, Beck GJ,
Bosch JP, Caggiula AW, Greene T, Hunsicker LG, Klahr S). Short-term effects of protein
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intake, blood pressure, and antihypertensive therapy on glomerular filtration rate in the
Modification of Diet in Renal Disease Study. Journal of the American Society of
Nephrology 7:2097-2109, 1996.

Lazarus JM, Bourgoignie JJ, Buckalew VM, Greene T, Levey AS, Milas NC, Paranandi L,
Peterson JC, Porush JG, Rauch S, Soucie JM, Stollar C for the Modification of Diet in
Renal Disease (MDRD) Study Group. Achievement and safety of a low blood pressure
goal in chronic renal disease. Hypertension 29:641-650, 1997.

Modification of Diet in Renal Disease (MDRD) Study Group. (Prepared by Yamamoto ME,
Olson MB, Fine J, Powers S, Stollar C). The effect of sodium restriction and weight
reduction on blood pressure patients with hypertension and chronic renal failure. Journal of
Renal Nutrition 7:25- 2, 1997.

Modification of Diet in Renal Disease (MDRD) Study Group. (Prepared by Hebert LA, Kusek
JW, Greene T, Agodoa LY, Jones CA, Levey AS, Breyer JA, Faubert PF, Rolin HA, Wang
S-R). Effects of blood pressure control on progressive renal disease in blacks and whites.
Hypertension 30 (pt 1):428-435, 1997.

Modification of Diet in Renal Disease (MDDRD) Study Group. (Prepared by Hunsicker LG,
Adler S, Caggiula A, England BK, Greene T, Kusek JW, Rogers NL, Teschan PE).
Predictors of the progression of renal disease in the Modification of Diet in Renal Disease
Study. Kidney International 51:1908-1919, 1997.

Modification of Diet in Renal Disease (MDRD) Study Group. (Prepared by Kopple ID, Levey
AlJ, Greene T, Chumlea WC, Gassman JJ, Hollinger DL, Maroni BJ, Merrill D, Scherch
LK, Schulman G, Wang S-R, Zimmer GS). Effect of dietary protein restriction on
nutritional status in the Modification of Diet in Renal Disease (MDRD) Study. Kidney
International 52:778-791, 1997.

Rocco MV, Gassman JJ, Wang S-R, Kaplan RM and the Modification of Diet in Renal Disease
Study Group. Cross-sectional study of quality of life and symptoms in chronic renal
disease patients: The Modification of Diet in Renal Disease Study. American Journal of
Kidney Diseases 29:888-896, 1997.

Coggins CH, Lewis JB, Caggiula AW, Castaldo LS, Klahr S, Wang S-R). Differences between
women and men with chronic renal disease. Nephrology. Dialysis and Transplantation
13:1430-1437, 1998.

Teschan PE, Beck GJ, Dwyer J, Greene T, Klahr S, Leyey AS, Mitch WE, Snetselaar L,
Steinman T, Walser M. Effect of a ketoacid-aminoacid supplemented very low protein diet
on the progression of advanced renal disease: The MDRD Feasibility Study. Clinical
Nephrology 50:273-283, 1998.

Levey AS, Bosch JP, Breyer Lewis J, Greene T, Rogers N, Roth D for the Modification of Diet
in Renal Disease Study Group. A more accurate method to estimate glomerular filtration
rate from serum creatinine: A new prediction equation. Annals of Internal Medicine
130:461-470, 1999.
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Levey AS, Greene T, Beck GJ, Caggiula AW, Kusek JW, Hunsicker LG, Klahr S. Dietary
protein restriction and the progression of chronic renal disease: What have all the results of
the MDRD Study shown? Journal of the American Society of Nephrology 10:2426-2439,
1999.

Modification of Diet in Renal Disease Study Group. (Prepared by Kopple ID, Greene T,
Chumlea WC, Hollinger O, Maroni BJ, Merrill D, Scherch LK, Schulman G, Wang SR.
Zimmer GS). Relationship between nutritional status and GFR: Results from the MDRD
Study. Kidney International 57: 1688-1703, 2000.

Schluchter MD, Greene T and Beck G. Analysis of change in the presence of informative
censoring: Application to a longitudinal clinical trial of progressive renal disease. Statistics
in Medicine 20: 989-1007, 2001.

Greene T. A model for a proportional treatment effect on disease progression. Biometrics 57:
354-360, 2001.

Coresh J, Astor B, McQuillan G, Kusek J, Greene T, Van Lente F, Levey A. Calibration and
random variation of the serum creatinine assay as critical elements of using equations to
estimate glomerular filtration rate. American Journal of Kidney Disease 39:920-929, 2002.

Sarnak MJ, Coronado B, Greene T, Wang S, Kusek JW, Beck GJ, Levey AS and the MDRD
Study Group. Cardiovascular disease risk factors in chronic renal insufficiency.
Nephrology 5:327-335, 2002.

Sarnak MJ, Wang SR, Beck GJ, Kusek JW, Seihub J, Greene T, Levey AS. Homocysteine,
cysteine, and B vitamins as predictors of kidney disease progression. American Journal of
Kidney Disease 40:932-939, 2002.

Coresh J, Astor J, Greene T, Eknoyan G, Levey A. Prevalence of Reduced Kidney Function and
Chronic Kidney Disease in the Adult US Population: Third National Health and Nutrition
Examination Survey. American Journal of Kidney Disease, In Press (2002)

Sarnak MJ, Poindexter A, Wang SR, Beck G, Kusek J, Markovina S, Greene T, Levey A. C-
reactive protein and leptin as risk factors for kidney disease progression in the
Modification of Diet in Renal Disease (MDRD) Study. Kidney International. In press.

Hebert LA, Greene T, Levey A, Falkenhain ME, Wang SR, Klahr S. High urine volume and low
urine osmolality are risk factors for faster progression of renal disease. Journal of the
American Society of Nephrology. (Under review, 2002).

Songer T, Ettaro L, Caggiula A, Levey A, Greene T, Kusek J, Olson M. Cost-effectiveness of
dietary protein restriction in moderate renal disease. (Under review, 2002).

Menon V, Wang X, Greene T, Beck G, Kusek J, Marcovina S, Levey A, Sarnak M.

Determinants of serum leptin in patients with reduced glomerular filtration rate. (To be
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Modification of Diet in Renal Disease (MDRD) Study Group. (Prepared by Caggiula AW, Milas
NC, Burkart JM, DiChiro J, Kigawa L, Powers S, Saum D, Snetselaar L, Wang S-R).
Dietary adherence in the Modification of Diet in Renal Disease Study. Controlled Clinical
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Modification of Diet in Renal Disease (MDRD) Study Group. (Prepared by Caggiula AW,
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