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Diabetes is the leading cause of end-stage renal
disease (ESRD); moreover, nondiabetic patients
can develop diabetes posttransplant.
Metformin is an oral antihyperglycemic
medication indicated for the management of
type 2 diabetes.

Metformin use is contraindicated in patients
with renal dysfunction (serum creatinine 2 1.5
mg/dL, men; 2 1.4 mg/dL women) due to
increased risk of lactic acidosis.

Frequency of metformin use and its
associations with allograft and patient survival
in kidney transplant recipients are not known.

Pharmacy claims from IMS Health were linked
to Scientific Registry of Transplant Recipients
(SRTR) kidney transplant recipient data.

Two separate cohorts were constructed:
recipients with at least one claim
posttransplant for a diabetic but non-
metformin containing medication (n=42,293);
recipients with at least one claim
posttransplant for a diabetic and metformin-
containing medication (n=4609).

One- and three-year patient and allograft
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Table 1 shows differences in characteristics of the study
population by use of metformin-containing diabetic
agents.

A considerable portion of metformin users had a serum
creatinine above the FDA recommendation (Table 2).
Recipients who filled metformin had superior survival
rates for all outcomes compared to those who filled a
non-metformin containing diabetic agent (Table 3).

We found no patient or allograft survival disadvantage
associated with metformin use for recipients of kidneys
from living or deceased donors in either unadjusted or
adjusted analyses (Figure 1) .

Table 1: Differences in patient characteristics by use
of metformin-containing diabetic agents (n=46,914)

Characteristics of the study cobort

One or More Claims
a

Sex
Women
Men

<0.0001

Age.yrs. <0.0001

2 0)

265 705 (15.3)

Kidney donor type
Living 1588 (41.0)
Deceased 721 (5

Primary cause of kidney failure
Disbetes 134029.)
Hypentension S
Glomerulonepheitis
CKD

Figure 1: Allograft and Patient Survival in Kidney Transplant Recipients by Donor Type
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Table 3: Association of metformin with and without adjustment

I l for risk factors for allograft and patient survival
Deceased donor patient survival

1

S Unadjusted Model

o8 HR (95% CI) P

086

Adjusted Model
HR (95% CI) P

Allograft survival, living donor
1-year! 0.23(0.06-082) 004 023(0.06-091) 0.04
3oyear? 0.51(0.35-0.75) 0.0005 0.55(0.38-0.80) 0.002

Allograft survival, deceased denor
1-year’ 046(0.28-077) 0003 053(0.32-089) 0.02

—— Metformin (Unadj) 3-year® 0.49(0.39-0.62) <0.0001 0.55(0.44-0.70) <0.0001

No Metformin (Unadj) Patient survival, living donor
;i 1-year®
=== No Metformin (Adj) 3-year®
Patient survival, deceased donor
15 1-year’
Years Post-idney Transplant 3-yeart

Percent Patient Survival

0.16(0.02-1.1) 007  0.17(0.02-12) 008
037(0.21-064) 0.0004 040(0.23-065) 0.001

0.48(0.26-089) 002  0.55(0.29-1.02)  0.06
0.53(0.41-0.70) <0.0001 0.60(0.46-0.79) 0.0003

d. Living donor patient survival
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Table 2: Recipients by metformin use and pre-fill creatinine level

Interstitial nephritis
Neoplasms tumor
Secondary GN vasculits
Allograft failure CNTtoxicity
Other unknown 2

Time to first diabetic agent claim, 285 (25-1085) (11522)  <0.0001

median days (IQR)

Metformin use is estimated at 10% of the diabetic kidney transplant
population.

Metformin use was associated with younger age, lower creatinine
levels, living donor kidney transplant, and primary cause of kidney
disease other than diabetes.

Furthermore, in appropriate patients, use of metformin was not
associated with worse patient or graft survival. However, confounding
by indication is likely.

survival by donor type was calculated.
Patient and allograft survival were left-

censored from transplant until the date of the

first diabetic medication fill. Use of a STl e et o Mot e D e S
metformin-containing medication was treated ‘S;R’:{fmm e ): l!‘lx‘?ii\ jrieery gg?gi ¥ 25067653 17216607 42293 60)
as a single time-varying covariate. median valve, nLmin 1 BmtGQR —

For adjusted analyses, beta coefficients from

the SRTR posttransplant kidney survival PSRs
were used.

Kidney transplant recipients by metformin use and pre-fill creatinine level

Serum Creatinine Limit!
Metformin Use Exceeded Did Not Exceed Total

Note: Unless otherwise indicated, values are  (percent) Note. Unless otherwise indicated, values are 7 (percent).

CKD. chronic kidney disease: CNT. calcinewin inhibitor: ¢GFR. estimated glomerular filtration \US Food and Drug Administration limit, 1.4 mg/dL in women and 1.5 mg/dL in men.
rate; GN, glomerulonephritis: IQR. interquartile ratio.
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