Supplemental Table 1: Baseline characteristics of patients with T2D according to outcome during 8-12 years follow-up
_________________________________________________________________________________________________

Outcome






__________________________________

Baseline characteristic

Alive


   ESRD


Deceased
p§
         p**

          (n=267)

Registered
Unregistered

(n=84)

(n= 40)

   (n=19) 

Male (%)


             55
    
  50     

    42


66

0.31
        0.08

Age (yr)



 54±10
   
58±8
    
    61±7

60±7

<0.001
    <0.001

Body mass index (kg/m2)*
             30±6
  
31±7 
     
   33±8


29±7

0.09
          1.0

Systolic blood pressure (mmHg)        134±17
142±21    
   144±20

134±18
0.001
          1.0

Serum cholesterol (mg/dl)†
            229±49
246±50     
   231±66

227±45
0.42
          1.0

Duration of diabetes (yr)

12±8
    
 19±7
       
   16±8


16±8

<0.001
    <0.001

HbA1c (%)


            8.3±1.7
 8.9±1.7
   8.9±1.4

8.6±1.6
0.09
        0.61

AER (μg/min)


           20 (12, 66)        629(390, 1580) 622(193, 1578)         72 (22, 217)
<0.001
    <0.001

eGFR (ml/min/1.73m2)
           100±27
            56±32 
         
   74±24

90±30

<0.001
      0.008

Treated with Insulin (%)
 
  52
    
   83

     95


74

<0.001
    <0.001

Treated with RASi/AHTN (%)‡
  45

   68 

     58


51

0.03
        0.32

__________________________________________________________________________________________________

Data are mean ± SD, or median (25th, 75th percentiles), or percent. 

* Body mass index is the weight in kilograms divided by the square of the height in meters.

† To convert values for cholesterol to millimoles per liter, multiply by 0.02586.

‡ RASi/AHTN - renin-angiotensin system inhibitors and/or other antihypertensive agent.
§ P-value for Alive compared to ESRD.
** P-value for Alive compared to Deceased. 

Abbreviations: ESRD denotes end-stage renal disease, T2D – type diabetes, HbA1c – hemoglobin A1c, AER – albumin excretion rate, eGFR – estimated GFR based on serum creatinine.

Supplemental Table 2: Baseline concentrations of plasma markers of inflammation in patients with T2D according to outcome during 8-12 years follow-up

________________________________________________________________________________________________________

Outcome
Baseline



plasma marker

     Alive  


           ESRD



Deceased

 p*

p†







Registered

Unregistered


    (n=267)

(n= 40)


(n=19)


(n=84)

________________________________________________________________________________________________________

ICAM-1 (ng/ml)
  171 (141, 197)
195 (170, 278)

166(145, 197)

181 (147, 229)

  ns

ns

VCAM-1 (ng/ml)
  438 (358, 542)
515 (453, 644)

522 (414, 783)
 
481 (424, 572)

  ns

ns

PAI-1 (ng/ml)

    16 (11.0, 24.3)
  15 (8, 27)

  15 (9, 22)

 17 (11.8, 21.1)
  ns

ns

IL6 (pg/ml)

   1.6 (1.0, 2.3)

 2.2 (1.6, 3.1)

 3.0 (2.1, 4.6)

2.3 (1.3, 3.4)

  ns

ns

CRP (mg/liter)

   3.0 (1.2, 6.5)

 4.6 (1.9, 7.6)

 4.8 (2.1, 7.8)

4.2 (1.5, 7.7)

  ns

ns

free TNFα (pg/ml)
   3.9 (2.8, 5.5)

 8.7 (6.2, 11.4)
             6.2 (4.7, 10.5)

4.9 (3.3, 7.6)

<0.001

ns
total TNFα (pg/ml)
10.3  (7.1, 14.4)         24.8 (17.7, 30.3)          21.4 (16.2, 23.4)        14.1 (9.3, 21.3)
            <0.001

ns
TNFR1 (pg/ml)
1184 (1005, 1446)    2830 (2200, 4196)       2374 (1875, 2840)     1588 (1174, 2066)
<0.001

ns
TNFR2 (pg/ml)
2273 (1898, 2708)    5668 (4259, 7489)       4439 (3510, 5124)     2969 (2225, 3841)
<0.001

ns
_________________________________________________________________________________________________________

Data are median (25th, 75th percentiles). 

* P-value for Alive compared to ESRD, adjusted for significant covariates in Table 1 (age, systolic blood pressure, AER, eGFR, insulin treatment and renoprotective treatment) and Bonferroni corrected for the number of markers

† P-value for Alive compared to Deceased, adjusted for significant covariates from Table 1 (age, AER, and eGFR) and Bonferroni corrected for the number of markers

Abbreviations: T2D denotes type diabetes, ESRD – end-stage renal disease, ICAM-1 – intercellular adhesion molecule 1, VCAM-1 – vascular cell adhesion molecule 1, PAI-1 –  plasminogen activator inhibitor 1, IL6 – interleukin 6, CRP – C-reactive protein, TNFα – tumor necrosis factor alpha, TNFR1 – TNF receptor 1, TNFR2 – TNF receptor 2. AER – albumin excretion rate, eGFR – estimated GFR based on serum creatinine, ns – non significant.

Supplemental Table 3: Spearman correlation coefficients between baseline plasma concentrations of examined TNF markers.

___________________________________________________



total TNFα
TNFR1
TNFR2

free TNFα
0.59

0.51

0.55

total TNFα


0.76

0.78

TNFR1




0.90

____________________________________________________

All correlation coefficients were significant at P<0.001.

Abbreviations: TNFα denotes tumor necrosis factor alpha, TNFR1 – TNF receptor 1, TNFR2 – TNF receptor 2.

Supplemental Table 4: Incidence rate of ESRD in patients with type 2 diabetes during 8-12 year follow-up according to albuminuria category and quartile of the distribution of baseline plasma TNFR1 concentration

Quartiles of 
Normoalbuminuria

Microalbuminuria

    Proteinuria


Total

TNFR1
 
N
         Rate of ESRD*
N
              Rate of ESRD *   N 
         Rate of ESRD*
N 
            Rates of ESRD*

Q.1

78   [879]       0


23   [262]
  0

    2   [23]             0 

103  [1164]
 0

Q.2

65   [699]       0


31   [311]
  0

    6   [68]             0

102  [1078]
 0

Q.3

53   [529]       2 (1)

36   [290]
 10 (3)

  14 [147]          14  (2)

103    [966]
 6    (6)

Q.4

15   [113]     26 (3)

29   [211]
 33  (7)

  58 [309]        139 (43)

102    [633]
84  (53)

Total
            211 [2222]     2  (4)
           119 [1073]
  9 (10)

  80 [547]          82 (45)

410  [3841]
15  (59)


# Definitions of albuminuria categories:
1) normoalbuminuria AER <30 ug/min

2) microalbuminuria  AER 30 – 300 ug/min

3) proteinuria
         AER >300 ug/min.
*Rate per 1000 p-yrs; [Number of person years]; (Number of ESRD cases).
 

Quartiles of sTNFR1: Q.1 (-1049 pg/ml), Q.2 (-1310 pg/ml), Q.3 (-1837 pg/ml), Q.4 (≥1838 pg/ml).
¶ Mean eGFR in ml/min/1.73m2:  104, 84 and 67 respectively in patients with normoalbuminuria, microalbuminuria and proteinuria.
Supplemental Table 5: Univariate and multivariate Cox proportional hazard models of the risk of ESRD in patients with T2D according to clinical predictors and plasma markers of the TNF pathway in models.  Models #1 include all ESRD cases (n=59); Models # 2 include only ESRD cases registered in the USRDS (n=40).

___________________________________________________________________________________________________________

Baseline Characteristic
Univariate models #1
   
Multivariate models #1


  Multivariate models #2







        Clinical predictors   Clinical predictors
         Clinical predictors     Clinical predictors








    only

    and plasma marker*
        only
       and plasma marker*





HR† [95% C.I.]       HR† [95% C.I.]      HR† [95% C.I.]

HR† [95% C.I.]       HR† [95% C.I.]

____________________________________________________________________________________________________________

Clinical predictors

   Age



 1.40 [1.14, 1.71]

-


-

-


-

   Body mass index

 1.19 [1.02, 1.38]

-


-

-


-

   Systolic blood pressure 
 1.31 [1.12, 1.53]

-


-

-


-

   Diabetes duration

 1.67 [1.33, 2.10]

-


-

-


-

   HbA1c


 1.21 [1.01, 1.46]       1.31 [1.08, 1.58]   1.27 [1.04, 1.55]‡

1.38 [1.09,1.74]
1.34 [1.06, 1.70] ‡

   AER


 
  4.07 [3.10, 5.33]      3.52 [2.60, 4.78]   2.25 [1.63, 3.09]‡

3.92 [2.58, 5.95]
2.56 [1.65, 3.98] ‡

   eGFR
 

  1.91 [1.71, 2.12]      1.76 [1.54, 2.01]   1.25 [1.05, 1.48]‡

1.97 [1.67, 2.33]
1.45 [1.18, 1.80] ‡

Plasma markers

   free TNFα


  2.81 [2.08, 3.79]
          -

     1.51 [1.07, 2.12]

-


1.54 [0.98, 2.41]

   total TNFα


  6.39 [4.17, 9.79]
          -

     2.60 [1.63, 4.14]

-


2.37 [1.30, 4.30]

   TNFR1


32.83 [15.43, 69.87]
          -

     9.81 [4.07, 23.63]§

-


9.44 [2.83, 31.57]§

   TNFR2


17.59 [9.32, 34.19]
          -

     6.04 [2.97, 12.29]

-


7.60 [2.68, 21.57]

____________________________________________________________________________________________________________

* The effect of each plasma marker was examined separately while controlling for clinical predictors.

† Effect measures are expressed as the hazard ratios for a one quartile increase in the distribution of each covariate except estimated GFR, for which it is a one quartile decrease.

‡ Effect measure for each clinical predictor is from the multivariate model with TNFR1.

§ The increase in the C-index when TNFR1 is added to the model of clinical predictors is significant (P value=0.04).

Abbreviations: ESRD denotes end-stage renal disease, T2D – type 2 diabetes, CI – confidence intervals, HbA1c – hemoglobin A1c, AER – albumin excretion rate, eGFR – estimated GFR based on serum creatinine, TNFα – tumor necrosis factor alpha, TNFR1 – TNF receptor 1, TNFR2 – TNF receptor 2.

Supplemental Table 6: All cause mortality rate unrelated to ESRD and mortality rate due to cardiovascular disease (CVD) in patients with T2D during 8-12 year follow-up according to quartiles of the distributions of baseline plasma concentrations of TNF receptors.

_____________________________________________________________________________________________________

Quartile*
free TNFα


total TNFα


TNFR1


TNFR2



Mortality Rate†

Mortality Rate†

Mortality Rate†

Mortality Rate†



All cause    CVD

All cause    CVD

All cause    CVD

All cause    CVD

Q.1

15(16)         6  (7)

13(15)         5  (5)

12(14)
        6 (7)

12(14)
         4 (5)

Q.2

16(17)         9  (9)

18(19)       11(11)

13(14)
        7 (8)

12(13)
         7 (8)

Q.3

27(26)       15(14)

21(21)       14(14)

26(25)
      12(12)

30(29)
       17(16)

Q.4

32(25)       22(17)

44(29)       26(17)

49(31)
      32(20)

42(28)
       27(18)

P for trend
P=0.02     P=0.008

P<0.001     P<0.001

P<0.001    P<0.001

P<0.001     P<0.001

______________________________________________________________________________________________________

* Quartile boundaries:

 25th percentile
50th percentile

75th percentile

free TNFα (pg/ml):
      3.0

       
        4.3

        6.7

total TNFa (pg/ml):
      8.1


      12.5

      17.2

TNFR1 (pg/ml):
     
   1049


     1310

     1837

TNFR2 (pg/ml):
     
   2017


     2527

     3363

† per 1000 person years, (Number of events).

Abbreviations: ESRD denotes end-stage renal disease, T2D – type 2 diabetes, CI – confidence intervals, HbA1c – hemoglobin A1c, AER – albumin excretion rate, eGFR – estimated GFR based on serum creatinine, TNFα – tumor necrosis factor alpha, TNFR1 – TNF receptor 1, TNFR2 – TNF receptor 2.

Supplemental Table 7: Univariate and multivariate Cox proportional hazard models of the risk of death prior to ESRD onset in patients with T2D according to clinical predictors and plasma markers of the TNF pathway in models.  Models #1 include patients who died without ESRD (n=84); Models #2 include patients who died without ESRD plus nineteen who died with ESRD but were not registered with USRDS (n=103).

___________________________________________________________________________________________________________________

Baseline Characteristic
Univariate models #1

   Multivariate models #1


Multivariate models #2








Clinical predictors      Clinical predictors
Clinical predictors      Clinical predictors








         only

and plasma marker*
         only

and plasma marker*





HR† [95% C.I.]
HR† [95% C.I.]
HR† [95% C.I.]
HR† [95% C.I.]
HR† [95% C.I.]

___________________________________________________________________________________________________________________

Clinical predictor

   Age



  1.65 [1.35, 2.01]
1.63 [1.34, 1.99]
1.48 [1.20, 1.83]‡
1.64 [1.37, 1.97]
1.43 [1.18, 1.73] ‡

   Body mass index

  0.93 [0.81, 1.06]
-


-


-


-

   Systolic blood pressure 
  0.99 [0.85, 1.15]
-


-


-


-

   Diabetes duration

  1.50 [1.26, 1.80]
-


-


-


-

   HbA1c


  1.10 [0.94, 1.28]
-


-


-


-

   AER


 
  1.38 [1.16, 1.65]
1.34 [1.12, 1.61]
1.19 [1.01, 1.45]‡
1.59 [1.35, 1.86]
1.33 [1.11, 1.59] ‡

   eGFR
 

  1.18 [1.04, 1.33]
-


-


-


-

Plasma markers

   free TNFα


  1.38 [1.14, 1.68]
-


1.18 [0.96, 1.44]
-


1.23 [1.02, 1.49]

   total TNFα


  1.59 [1.29, 1.96]
-


1.22 [0.96, 1.55]
-


1.37 [1.10, 1.70]

   TNFR1


  1.86 [1.49, 2.31]
-


1.37 [1.05, 1.79]
-


1.60 [1.24, 2.07]

   TNFR2


  1.77 [1.42, 2.19]
-


1.39 [1.08, 1.79]
-


1.59 [1.25, 2.01]

___________________________________________________________________________________________________________________

* The effect of each plasma marker was examined separately while controlling for clinical predictors.

† Effect measures are expressed as the hazard ratio for a one quartile increase in the distribution of each covariate except estimated GFR for which it is a one quartile decrease.

‡ Effect measure is from the multivariate model with TNFR1.

Abbreviations: ESRD denotes end-stage renal disease, T2D – type 2 diabetes, HR – hazard ratio, CI – confidence intervals, HbA1c – hemoglobin A1c, AER – albumin excretion rate, eGFR – estimated GFR based on serum creatinine, TNFα – tumor necrosis factor alpha, TNFR1 – TNF receptor 1, TNFR2 – TNF receptor 2.

Description of the supplemental figure   

[image: image1.emf]
Supplemental Figure 1:  Flow cytometric analysis demonstrates minimal cross-reactivity of anti-TNFR1 and anti-TNFR2 antibodies used in ELISA assays.  HEK293 cells were transfected with plasmids expressing the FLAG-tagged human TNFR1 (TNFR1-FLAG) or TNFR2 (TNFR2-FLAG), or vector alone and stained with antibodies against human TNFR1, human TNFR2 or FLAG epitope, or an isotype IgG1 control. Samples were subjected to flow cytometric analysis. Numbers indicate the percent of cells positive in the upper left quadrant (i.e. positive for the indicated staining). Values in cells transfected with vector alone were similar to those in Isotype IgG1 control and are thus not shown. Shown is one experiment that is representative of three independent replications. The table summarizes the results of all three. Shown are the averages (±SEM) of the percent of cells positive for TNFR1 and TNFR2 from the total FLAG-expressing cell population after subtraction of non-specific staining observed in isotype IgG1 control. TNFR1-transfected cells are recognized by anti-TNFR1 and are not stained with anti-TNFR2. TNFR2-transfected cells are identified by anti-TNFR2 but a few are also detected by anti-TNFR1. This indicates that anti-TNFR2 has specificity for TNFR2 while anti-TNFR1 may have marginal cross-reactivity with TNFR2.

Methods for supplementary Figure 1
cDNAs for human TNFR1 and human TNFR2 were obtained from the Dana Farber/Harvard Cancer Center DNA Resource Core and cloned by PCR into p3xFLAG-cMV-14 (Sigma-Aldrich, St. Louis, MO) to generate C-Terminal FLAG-tagged constructs. HEK293T cells were transiently transfected with hTNFR1-FLAG, hTNFR2-FLAG plasmids or vector alone (negative control). Forty-eight hours after transfection, the cells were harvested and incubated with 5 µg/mL of anti-human TNFR1 or TNFR2 antibodies (R&D, Minneapolis, MN) or mouse IgG1 (isotype control; DAKO) followed by FITC-labeled donkey anti-mouse IgG (Jackson ImmunoResearch, West Grove, PA) and processed for FACS analysis. To control for the total expression of the TNFRs, an aliquot of the cells was stained with 1 µg/mL of anti-FLAG antibody (Sigma-Aldrich, St. Louis, MO) after fixation (1% PFA) and permeabilization (PBS, 0.1% saponin), and incubated with the same secondary antibody. The cells were evaluated by flow cytometry (BD FACSCalibur, BD Biosciences, Inc)
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