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Glucose (medians/maxima per patient and year) (trucated at 1000 units)
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Hbalc (median per patient and year)
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3. Cox-regression: complete-cases-only analyses

Analysis is adjusted for:
Number of antihypertensive drugs, cholesterol letygle of IS, year of TPL, MAP,
donor age

95% 95%
Lower Upper
Confidence| Confidence
Limit for Limit for
Hazard Hazard Hazard
outcome Parameter  Ratio Ratio Ratio | Pr > ChiSq
actual graft hbalc g1  0.7¢ 0.5C 1.17 0.215¢
survival
actual graft hbalc g2 0.9z 0.6( 1.41 0.694¢
survival
actual graft hbalc g3  0.84 0.57 1.2¢ 0.389¢
survival
actual graft Trend 1.1 0.9t 1.3C 0.167¢
survival
functional graft 'hbalc_ql 0.8 0.47 1.41 0.472:
surv
functional graft 'hbalc_q2  0.9¢ 0.5t 1.6¢ 0.895(
surv
functional graft 'hbalc_q3 0.8 0.4¢ 1.3¢ 0.439¢
surv
functional graft | Trend 1.0¢ 0.8¢4 1.2¢ 0.790:
surv
patient survival |[hbalc_gql1  0.6€ 0.3¢4 1.3¢ 0.293¢
patient survival |hbalc_q2  0.84 0.4z 1.65 0.615"
patient survival |hbalc_q3  0.8¢ 0.47 1.5¢ 0.631¢
patient survival | Trend 1.2¢ 0.97 1.5¢ 0.091"




95% 95%
Lower Upper
Confidence | Confidence
Limit for Limit for
Hazard Hazard Hazard
outcome Parameter Ratio Ratio Ratio| Pr > ChiSq
actual graft glukose_max, 1.2¢€ 0.8t 1.97 0.234¢
survival gl
actual graft glukose_max, 1.4¢ 0.9¢ 2.21 0.055(
survival g2
actual graft glukose_max 1.4¢ 0.9¢ 2.22 0.057:
survival Q3
actual graft Trend 1.1¢ 1.0t 1.3¢ 0.007:
survival
functional graft |glukose_max,  1.1€ 0.67 2.0C 0.605¢
surv gl
functional graft |glukose_max, 1.2 0.71 2.0¢ 0.466¢
surv Q2
functional graft |glukose_max 1.1¢ 0.6¢ 1.9¢ 0.579¢
surv Qg3
functional graft | Trend 1.04 0.8¢ 1.2¢ 0.617:
surv
patient survival |glukose_max, 1.57 0.81 3.0t 0.180¢
_ql
patient survival |glukose_max, 1.9¢€ 1.0¢ 3.6: 0.031:
_q2
patient survival |glukose_max, 2.07 1.0¢ 3.91 0.025¢
_q3
patient survival | Trend 1.4¢ 1.1¢ 1.8C 0.000¢




Complete-case-only analysis for Treatment compariso

Crude hazard ratios:

outcome label HazardRatio | HRLowerCL | HRUpperCL | ProbChiSq

Patient survival Insulin vs. 1.8¢ 1.0¢ 3.0¢ 0.022¢
diet

Patient survival Insulin vs. 2.74 1.3C 5.7¢ 0.007¢
oral

Functional graft Insulin vs. 0.9 0.5: 1.64 0.806"

survival diet

Functional graft Insulin vs. 4.11 1.3¢ 12.2¢ 0.011:

survival oral

Actual graft surviva Insulin vs. 1.31 0.9C 1.91 0.160(
diet

Actual graft surviva | Insulin vs. 3.1¢ 1.71 5.8¢ 0.000z
oral

Adjusted hazard ratios (multivariable Cox modejuated for number of
antihypertensive drugs, peripheral vascular disedg#esterol level, maximal glucose
level, type of immunosuppression, year of trandjpl@on, diabetes duration, donor age;
65 deaths, 65 graft losses):

outcome label HazardRatio | HRLowerCL | HRUpperCL | probt

Patient survival Insulin vs. 1.04 0.47 2.3(| 0.92¢
diet

Patient survival Insulin vs. 1.5C 0.61 3.7110.38-
oral

Functional graft Insulin vs. 1.0¢ 0.3¢ 3.0£/0.88¢

survival diet

Functional graft Insulin vs. 3.6( 1.0t 12.37 0.04:

survival oral

Actual graft surviva | Insulin vs. 1.0¢ 0.5t 1.91/0.93¢
diet

Actual graft surviva | Insulin vs. 2.0z 0.9¢ 4.2¢]0.06:
oral




Adjusted hazard ratio estimates from marginal stmat Cox models; adjusted for
number of antihypertensive drugs, peripheral vasalisease, cholesterol level, maximal
glucose level, type of immunosuppression, yearasfdplantation, diabetes duration,
donor age; 65 deaths, 65 graft losses):

outcome label HazardRatio | HRLowerCL | HRUpperCL | probt

Patient survival Insulin vs. 1.2z 0.5t 2.7%/0.61¢
diet

Patient survival Insulin vs. 1.9¢ 0.7¢ 4.9¢ 0.14-
oral

Functional graft Insulin vs. 0.91 0.2¢ 2.94/0.87¢

survival diet

Functional graft Insulin vs. 3.71 0.91 15.1(C 0.067

survival oral

Actual graft surviva | Insulin vs. 1.0 0.54 2.0£/0.881
diet

Actual graft surviva | Insulin vs. 2.3¢€ 1.0¢ 5.1£/0.031
oral




4. Crude hazard ratios for treatment comparison

outcome label hazardratio | hrlowercl | hruppercl | Probt

Patient survival Insulin vs. 2.54 1.7¢ 3.6z <.001
diet

Patient survival Insulin vs. 2.67 1.6C 4.4¢ <.001
oral

Functional graft Insulin vs. 0.9C 0.61 1.3z 0.581

survival diet

Functional graft Insulin vs. 1.8C 1.0C 3.22 0.04¢

survival oral

Actual graft surviva | Insulin vs. 1.52 1.1¢ 1.9¢ 0.001
diet

Actual graft surviva | Insulin vs. 2.21 1.5t 3.3z <.001
oral




5. Adjusted hazard ratios for treatment comparison

outcome label hazardratio | hrlowercl | hruppercl | Probt

Patient survival Insulin vs. 1.6¢ 0.9¢ 2.9¢ 0.087
diet

Patient survival Insulin vs. 2.0C 1.0¢ 3.6¢ 0.02¢
oral

Functional graft Insulin vs. 1.3C 0.6 2.6% 0.46:

survival diet

Functional graft Insulin vs. 1.4¢ 0.6¢ 3.17 0.31¢

survival oral

Actual graft surviva | Insulin vs. 1.37 0.91 2.07 0.13:
diet

Actual graft surviva | Insulin vs. 1.7z 1.0¢ 2.7 0.022
oral

Analysis is adjusted by:

Number of antihypertensive drugs
Cerebrovascular disease
Peripheral vascular disease
Cholesterol

Hbalc

Serum glucose (maximum per year)
Type of IS (4 groups)

Use of calcinurein inhibitors

MAP

Year of TPL

Cold ischemia time

Years of diabetes before TPL
Age at TPL

Donor age

Sum of HLA mismatches
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Hazard ratio

6. Nonlinear estimation of adjusted association aflucose control and (a)
mortality, (b) functional graft survival, (c) actual graft survival.

Nonlinear estimation was performed using restrictgoic splines with knots placed
at the &', 35", 65" and 9% percentiles of the empirical distribution of eazrameter
(median glucose per year, HbAlc, maximal glucosey/ear).

(a) patient survival
Neither mean glucose levels (mg/dl) nor mean Hb@afpredicted mortality. Solid
line indicate the HR, dashed lines the 95%CI.
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Hazard ratio

HbAlc, %
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Hazard ratio

0 100 200 300 400 500

Maximal glucose per year, mg/dl

The slope of this curve reaches a maximum at 2@ at 207 there is maximal additional
risk due to increase of maximal glucose by 1 unit:
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Additional risk with 1-unit increase
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(b) Functional graft survival

Hazard ratio
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Hazard ratio
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Maximal glucose per years, reference value 100:
41

Hazard ratio
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Maximal glucose per years, reference value 180:

Hazard ratio

1.21

1.14

1.01

0.91

0.81

0.71

0.61

0.57

0.41

0.31

0.21

0.1+

.

L)
*v,
e,
*
e,
'--.,_.. .
wrqunn

T T

200 300

Maximal glucose per year, mg/dl

400

500

18



(c) Actual graft survival

Hazard ratio
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Hazard ratio
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Hazard ratio
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7. Assessment of model assumptions

We assessed violation of model assumptions indh@ifing Cox regression models:
Model 1: Patient survival, maximal glucose

Model 2: Functional graft survival, maximal glucose

Model 3: Actual graft survival, maximal grlucose

Model 4: Patient survival, HbAlc

Model 5: Functional graft survival, HbAlc

Model 6: Actual graft survival, HbAlc

In Models 1-6, nonlinear (quadratic and cubic) éfdor the continuous variables
cholesterol level, donor age and MAP were includied/odels 1, 3, 4 and 6 interactions
of log survival time with number of antihypertersigrugs and year of transplantation
were included — these interactions were signifiedra false discovery rate of 5%.
Likewise, in models 2 and 5, interactions of logvstal time with donor age were
included because of their significance at an FDR%f The resulting adjusted hazard
ratio for quartiles of maximal glucose or HbAlc wetightly more pronounced than in
the original analysis as reported in the paper.

22



Re-analysis for maximal glucose:

Hazard Lower 95% CL Upper 95% CL | Pr>
outcome Quartile Ratio HR HR |t]
actual graft 2vs. 1 1.2¢ 0.87 1.87 0.211
survival
actual graft 3vs. 1 1.37 0.9¢ 1.95| 0.08:
survival
actual graft 4vs. 1 1.7¢ 1.24 2.4z| 0.001
survival
actual graft Trend 1.1¢ 1.07 1.3%| 0.002
survival
functional graft 2vs. 1 1.1% 0.7z 1.9C/ 0.53¢
surv
functional graft 3vs. 1 0.9¢ 0.6( 1.62 0.97¢
surv
functional graft 4vs.1 1.14 0.7: 1.77| 0.57(
surv
functional graft | Trend 1.0 0.9C 1.1¢| 0.64¢
surv
patient survival |2vs. 1 1.57 0.8¢ 2.8€| 0.14:
patient survival |3 vs. 1 1.9¢ 1.2C 3.31| 0.00¢
patient survival |4 vs. 1 2.7¢ 1.7C 4.57| <.001
patient survival | Trend 1.4C 1.1¢ 1.64| <.001
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Re-analysis for HbAlc:

Hazard Lower 95% CL Upper 95% CL | Pr>
outcome Quartile Ratio HR HR [t]
actual graft 2vs. 1 1.17 0.7¢ 1.8¢| 0.501
survival
actual graft 3vs. 1 1.2¢ 0.7¢ 2.0€| 0.331
survival
actual graft 4vs. 1 1.4¢ 1.0t 2.1C| 0.02¢
survival
actual graft Trend 1.1c 1.0z 1.27| 0.02¢
survival
functional graft 2vs. 1 1.04 0.5¢ 1.8¢| 0.88¢
surv
functional graft 3vs. 1 1.3 0.7z 2.4 0.35¢
surv
functional graft 4vs.1 1.0¢ 0.62 1.8C| 0.83¢
surv
functional graft | Trend 1.0z 0.87 1.2z| 0.70¢
surv
patient survival |2 vs. 1 1.3 0.6¢ 2.6(| 0.39:2
patient survival |3 vs. 1 1.2¢ 0.6t 2.47) 0.48¢
patient survival |4 vs. 1 2.1¢ 1.2¢ 3.8%| 0.007%
patient survival | Trend 1.2¢ 1.0t 1.5¢| 0.01:

24




8. Results including actual graft survival

Alternative Figures 1&Zincluding actual graft survivalaplan Merier estimates

according to level of HbAlc (Figure 1) and maximah-fasting glucose level (Figure 2)
stratified for quartiles of the respective paramdivaluated outcomes: patients survival
(Figures A), functional graft survival (Figures Bytual graft survival (Figures C); p-

values from log-rank test: Figure 1 A: 0.107, Bt4B, C: 0.031; Figure 2 A: <0.001, B:

0.111, C: <0.001.
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Alternative Figure Jincluding actual graft survivablazard ratios (HR) for quartiles of

maximal non-fasting glucose levels (Figure A, atjdsfor: number of antihypertensive
drugs, total cholesterol, type of immunosuppressherapy, year of transplantation,
mean arterial pressure, and donor age); and HIRigare B, adjusted for: number of
antihypertensive drugs, cerebro- and peripheratulas disease, total cholesterol, type
of immunosuppressive therapy, year of transplamtatold ischemia time, mean arterial
pressure, donor age) HR’s >1 are associated withaeased likelihood of patient death
or graft loss; * p-value for trend;
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Alternative Figure 4including actual graft survivalaplan Merier estimates according to

treatment group. Evaluated outcomes: patients\&ir(frigures A), functional graft survival
(Figures B), actual graft survival (Figures C); gties from log-rank test: A: <0.001, B: 0.825, C:

<0.001.
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Alternative Figure 5(including actual graft survivalHazard ratios (HR) derived from the

analysis using marginal structural models (MSM)oadmg to treatment group and outcome;

HR’s >1 are associated with an increased likelihofplatient death or graft loss;
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9. Cox analysis including the variables: “number ohospitalizations” and “primary
indication for TX: diabetes”

The number of hospitalizations could influence ghebability of detection of high

plasma glucose levels and could also be relatedyteer risk of death or graft failure.
Therefore, we conducted a sensitivity analysisuidiclg hospitalization in the
multivariate model. Furthermore, this model alsduded the primary indication for
transplantation (diabetes vs. other causes).

Hazard | Lower 95% CL |Upper 95% CL
outcome Parameter Ratio HR HR | Pr > |t|
actual graft glukose_max_c 1.2¢ 0.8¢ 1.8£/0.240¢
survival
actual graft glukose_max_c 1.2£ 0.8¢ 1.770.247¢
survival
actual graft glukose_max_c 1.4% 1.04 2.02/0.028(
survival
actual graft Trend 1.12 1.01 1.25/0.033¢
survival
functional graft |glukose_max_c 1.0¢ 0.67 1.7€/0.733:
surv
functional graft |glukose_max_c 0.8¢ 0.5t 1.5C|0.657(
surv
functional graft |glukose_max_c 1.01 0.6< 1.6C 0.981¢
surv
functional graft | Trend 0.9¢ 0.8t 1.15/0.882:
surv
patient survival |glukose_max_c 1.5t 0.8t 2.8€/0.152¢
patient survival |glukose_max_c 1.7¢ 1.07 2.9C0.026¢
patient survival |glukose_max_c 2.17% 1.32 3.5€/0.002:
patient survival | Trend 1.2¢ 1.1C 1.51/0.002:
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We used the number of glucose measurements peageaproxy of hospitalization. This
number was distributed as follows:"™2percentile = 0, Median= 3, #5ercentile =15,
90" percentile = 36. Because of the skew distributiith a peak at 0, we have
categorized into 0/1-15/>15, and assigned semipatramvalues of 0/1/2 to these
categories. When including this new variable ad aglpresence of diabetic nephropathy
as primary indication of transplantation in the misdfor maximum glucose value per
calendar year, we noticed higher risk for patiemth more measurements in patient
survival (HR=1.3, p=0.290), in functional graft gival (HR=2.9, p<0.001), and in actual
graft survival (HR=2.0, p<0.001). The hazard ratiefated to quartiles of maximum
glucose were not altered by inclusion of numbemefasurements per year: comparing
the highest to the lowest quartiles of maximum gh&; we estimated higher risk for
patient death by 2.2fold (95% CI 1.3 to 3.6, p-ealar trend 0.002, original result 2.2).
The risk of actual graft loss (counting graft faluand death as events) increased by a
factor of 1.4 when the same quartiles were comp&ééo Cl 1.02-2.02, p-value for
trend 0.033, original result 1.5). Similar to ouwnitial results, there was again no
indication of correlation of maximum glucose withafy loss if additionally adjusted by
number of measurements per year and diabetic negtimn
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