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Methods

Abstract

The EXSCEL Trial

Objective: GLP-1 RA effects on major kidney outcome in unselected T2D patients at high cardiovascular (CV) risk are modest or 

neutral1-5. However, GLP-1 RA may provide renal benefit in those at high risk of worsening kidney disease. We examined once-

weekly exenatide (EQW) effects on eGFR slope and UACR change, as a function of baseline UACR, in a subset of EXSCEL 

participants. 

Methods: Of 14,752 EXSCEL participants, eGFR slope was assessed in those with baseline UACR and ≥1 post-baseline eGFR 

(n=3,503 [23.7%]) via mixed model repeated measures (MMRM) analysis (median follow-up 3.3 years). UACR percent change 

from baseline to first post-baseline measurement (median time 8.9 months) was assessed in those with baseline and ≥1 follow-up 

UACR (n=2,828 [19.2%]) via ANCOVA of log-transformed UACR, with baseline UACR as a covariate.

Results: Participants with baseline UACR measurements were generally similar to the overall EXSCEL population, and balanced 

across treatment arms. EQW improved eGFR slope in those with baseline UACR > 100 mg/g and UACR > 200 mg/g, but not at 

lower UACR thresholds. No difference in EQW effect on eGFR was observed as a function of baseline eGFR, CV disease history, 

RAAS inhibitor use, or SBP. UACR improvement was similar across UACR categories. 

Conclusions: This EXSCEL post-hoc analysis suggests that EQW reduces UACR, with improvement in eGFR slope specifically 

in participants with elevated baseline UACR.

Baseline Characteristics

Conclusions

In this post-hoc analysis of EXSCEL: 

• EQW treatment slowed the progression of eGFR decline in participants with elevated baseline albuminuria (>100 mg/g),

but not among those with lesser degrees in of albuminuria. 

• The effect of EQW on eGFR slope was consistent regardless of the presence or absence of other risk markers of 

CKD progression. 

• In contrast, the effect of EQW on albuminuria was consistent across all subgroups, independent of baseline albuminuria or 

other risk markers of CKD progression.  
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Table 1. Baseline characteristics of EXSCEL participants included in this analysis. 

EXSCEL (NCT01144338) was a global trial designed to assess cardiovascular (CV) outcomes of the glucagon-like peptide-1 

receptor agonist (GLP-1 RA) exenatide in 14,752 patients with type 2 diabetes (T2D) (Figure 1). 73% of the trial population had 

pre-existing CV disease6-7.

Population: This analysis included all participants in the EXSCEL intent-to-treat population with eGFR recorded at baseline and at 

least one post-baseline eGFR measurement (to permit eGFR slope determination) or UACR recorded at baseline and at least one 

post-baseline UACR measurement (to permit percentage change in UACR determination). 

Endpoints: The endpoints of this analysis were: 

(1) Annual rate of eGFR decline (eGFR slope), and 

(2) Percentage change in UACR. 

The effects of once-weekly exenatide (EQW) on these outcomes were determined as a function of baseline UACR, other baseline 

demographics and clinical chemistry parameters. 

Statistical Methods: The effect of EQW on eGFR slope was estimated using a mixed model repeated measures (MMRM) 

analysis, with eGFR as the dependent variable, time and baseline eGFR as linear covariates, treatment arm and treatment-by-time 

interaction as fixed effects and participant as a random effect. eGFR was calculated from site-reported serum creatinine values 

using the MDRD equation. 

Percentage change in UACR with EQW treatment was calculated by analysis of covariance using log-transformed UACR values, 

with baseline log-transformed UACR as a covariate. Participants with baseline UACR values recorded as zero were excluded 

before log-transformation. All analyses were performed in R version 3.4.19.

eGFR slope data were available for 13,826 EXSCEL participants (93.7%), and baseline UACR measurements were available for 

3,503 (23.7%) EXSCEL participants. Data regarding percentage UACR change from baseline to first post-baseline measurement 

were available for 2,828 participants (19.2%). 

Baseline characteristics of participants with baseline UACR measurements were generally similar to those of EXSCEL 

participants without UACR measurements, and balanced between treatment groups (Table 1). 

Figure 1. Overview of the EXSCEL trial8

The median time until first follow-up UACR measurement in participants with baseline and at least one follow-up UACR 

measurement was 8.9 [IQR 5.7, 13.7] months, and the placebo-corrected EQW effect on UACR change was -25.0% [95% CI -

33.0% – 16.0%]. 

Baseline UACR (in mg/g, median [interquartile range]) in each UACR subgroup was: UACR≤30mg/g: 8 [3, 15], UACR>30mg/g: 85 

[50, 198], UACR>100mg/g: 232 [146, 505], and UACR>200mg/g: 436 [300,944].

The EQW effect on UACR change, compared with placebo, was similar across the UACR subgroups examined with a nominally 

significant improvement in the UACR≤30mg/g, UACR>30mg/g, and UACR>200mg/g groups (Figure 4). 

QW: once weekly.

Figure 4. EQW effect on percentage change in UACR, as a function of baseline UACR 

Figure 3. EQW effect on eGFR slope, as a function of other risk factors at baseline. Figure 5. EQW effect on percentage change in UACR, as a function of other risk factors at baseline.

Participants with ≥1 post-baseline 

eGFR measurement

Participants with baseline UACR 

and ≥ 1 post-baseline eGFR

Mean (sd) or N (%) Placebo EQW Placebo EQW

n 6,906 6,920 1,740 1,763

Sex, male 4,293 (62%) 4,301 (62%) 1,207 (69%) 1,223 (69%)

Age, years 62.2 (9.3) 62.1 (9.3) 63.4 (9.3) 63.3 (9.3)

Race

White 5,284 (77%) 5,276 (76%) 1,386 (80%) 1,410 (80%)

Black/African American 403 (6%) 414 (6%) 94 (5%) 97 (6%)

Asian 663 (10%) 670 (10%) 155 (9%) 144 (8%)

Other/unknown 556 (8%) 560 (8%) 105 (6%) 112 (6%)

Medical History

Duration of diabetes, years 13.2 (8.3) 13.1 (8.2) 14.3 (8.5) 14.5 (8.8)

History of CVD* 5,029 (73%) 5,079 (73%) 1,264 (73%) 1,291 (73%)

History of Heart Failure 1,155 (17%) 1,098 (16%) 231 (13%) 228 (13%)

Laboratory Measurements

SBP, mmHg 135.5 (16.8) 135.5 (16.8) 135.6 (17.3) 134.9 (17.0)

DBP, mmHg 80.0 (10.2) 78.2 (10.3) 76.3 (10.3) 76.2 (10.7)

BMI, kg/m2 32.7 (6.4) 32.7 (6.3) 33.2 (6.4) 33.3 (6.3)

HbA1c, % 8.1 (1.0) 8.1 (1.0) 8.0 (0.9) 8.0 (0.9)

Cholesterol, mmol/L 4.5 (1.3) 4.5 (1.3) 4.2 (1.2) 4.2 (1.1)

LDL, mmol/L 2.5 (1.8) 2.4 (1.0) 2.3 (2.9) 2.2 (0.9)

HDL, mmol/L 1.1 (0.3) 1.1 (0.8) 1.1 (0.3) 1.1 (1.1)

UACR, mg/g (median [IQR]) 15.0 [4.8, 53.1] 13.3 [4.0, 46.1] 15.0 [4.8, 53.1] 13.3 [4.0, 46.1]

Hb, g/L 138.3 (15.7) 138.3 (15.5) 138.4 (14.9) 138.3 (15.5)

eGFR, mL/min/1.73m2 + 76.6 (23.4) 77.0 (23.4) 76.1 (22.5) 76.8 (23.2)

eGFR ≤ 60 mL/min/1.73m2 1,697 (25%) 1,638 (24%) 404 (23%) 427 (24%)

eGFR > 60 mL/min/1.73m2 5,209 (75%) 5,282 (76%) 1,313 (75%) 1,359 (77%)

Concomitant Medications

RAASi 5,424 (79%) 5,412 (78%) 1,401 (81%) 1,436 (81%)

Other antihypertensives 4,013 (58%) 4,020 (58%) 1,056 (61%) 1,078 (61%)

Statins 5,030 (73%) 5,155 (74%) 1,407 (81%) 1,484 (84%)

Diuretics 3,020 (44%) 3,058 (44%) 764 (44%) 786 (45%)

Insulin 3,242 (47%) 3,216 (46%) 845 (49%) 914 (52%)   

Metformin 5,297 (77%) 5,296 (77%) 1,328 (76%) 1,356 (77%)

Sulfonyureas 2,522 (37%) 2,547 (37%) 619 (36%) 586 (33%)

DPP4i 1,027 (15%) 1,049 (15%) 353 (20%) 341 (19%)

TZD 268 (4%) 283 (4%) 87 (5%) 109 (6%)

SGLT2i 24 (0%) 44 (1%) 8 (0%) 6 (0%)

Data are mean (standard error) for continuous metrics and number (percent) for categorical characteristics unless otherwise noted.

*coronary artery disease, peripheral artery disease, or stroke, +eGFR calculated using MDRD formula

Abbreviations: CVD: cardiovascular disease; SBP: systolic blood pressure; DBP: diastolic blood pressure; BMI: body mass index; 

HbA1c: glycated hemoglobin;  LDL; low-density lipoproteins; HDL: high-density lipoproteins; UACR: urinary albumin-to-creatine ratio; 

Hb: hemoglobin, eGFR: estimated glomerular filtration rate; RAASi: renin-angiotensin-aldosterone system inhibitors; DPP4i: dipeptidyl 

peptidase 4 inhibitors; TZD: thiazolidinediones; SGLT2i: sodium-glucose cotransporter 2 inhibitors

Median follow-up for eGFR in participants with UACR measured at baseline was 3.3 years [IQR 2.1, 4.3 years], with an average 

of 6.8 eGFR measurements per participant. 

In all EXSCEL participants with UACR measured at baseline, eGFR decline was -0.87 (standard error 0.07) mL/min/1.73m2/year 

in the placebo arm and -0.85 (0.07) mL/min/1.73m2/year in the EQW arm, resulting in a neutral estimated EQW treatment effect 

on eGFR slope (+0.02 [95% CI -0.18 – 0.22] mL/min/1.73m2/year). 

In the subgroup of participants with baseline UACR > 100 mg/g, eGFR slope was -2.85 (0.20) mL/min/1.73m2/year in the placebo 

group and -2.07 (0.20) mL/min/1.73m2/year in the EQW group (Figure 2). Among participants with baseline UACR > 200 mg/g, 

the eGFR slope was -3.73 (0.26) mL/min/1.73m2/year in the placebo group and -2.43 (0.27) mL/min/1.73m2/year in the EQW arm. 

Effect of EQW on eGFR slope Effect of EQW on Percentage Change in UACR

EXSCEL was conducted as a pragmatic clinical trial; only local laboratory values were collected, and measurement of UACR was 

not mandated. As such, baseline UACR measurements were only available for a subset of participants.

The effect of EQW, compared with placebo, on eGFR slope was consistent regardless of baseline eGFR, CV disease history, 

RAAS inhibitor use, and SBP, with a small difference observed in subgroups defined by baseline BMI (Figure 3). 

Figure 2. EQW effect on eGFR slope, as a function of baseline UACR 

The effect of EQW on UACR was also consistent across other examined subgroups (Figure 5). 
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