
BACKGROUND

• The risk of kidney disease is heterogenous in
patients with type 2 diabetes (T2D).

• Treatment with SGLT2 inhibitors reduces the risk of
progression.

• Tailored risk assessment has the potential to identify
patients at higher risk for progression and who
might derive greater benefit from an SGLT2 inhibitor.
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METHODS

• We developed and validated a clinical risk model for
kidney disease progression (KDP; defined as
sustained ≥40% decline in eGFR, end-stage kidney
disease, or kidney death) in a pooled cohort of
41,204 patients with T2D from 4 clinical trials
(SAVOR-TIMI 53, DECLARE-TIMI 58 placebo,
FOURIER (TIMI 59), CAMELLIA-TIMI 61); a total of
695 patients experienced KDP.

• Patients were separated randomly into a derivation
(70%) and a validation (30%) cohort.

• Candidate variables were assessed with
multivariable Cox regression, and independent
variables were retained in the final clinical risk
model based on backward selection (p<0.001).

• Discrimination was assessed using Harrell’s c-index.

• Calibration was assessed with graphical plots of
deciles of predicted vs. observed events.

• Risk categories were defined based on predicted
annual years of KDP (<0.25%, 0.25-<1%, ≥1%).

• Efficacy of dapagliflozin versus placebo was assessed
according to risk categories

RESULTS

CONCLUSIONS

TABLES AND FIGURES
Table 1. TIMI Risk Score for Kidney Disease Progression in T2D.

UACR = urine albumin-creatinine ratio. SBP = systolic blood pressure

Figure 1. Calibration plot of observed vs. predicted risk of KDP in 
validation set. 

VALIDATION SET

Figure 3. Relative and absolute risk reduction of kidney disease 
progression with dapagliflozin compared to placebo according to 
risk categories in patients from DECLARE-TIMI 58.

• Eight clinical variables were independent predictors
of KDP in our cohort (Table1).

• Model discrimination was very good, with respective
c-indices of 0.798 and 0.798 in the derivation and
validation cohorts. The model also performed well
for individual kidney endpoints (Table 2) and was
well calibrated (Figure 1).

• Cumulative incidence within defined annual risk
categories further demonstrated appropriate
discrimination and calibration of the risk model in
both the derivation and validation cohorts (Figure 2).

• The model’s discriminatory performance compared
favorably to other existing risk models (data not
shown).

• When divided into groups of estimated risk of <1%,
1-<4%, and ≥4% of kidney disease progression over 4
years, there was numerically greater relative risk
reductions with dapagliflozin in patients with higher
baseline risk with clearer gradient of absolute risk
reduction (Figure 4).

• We developed and validated the TIMI Risk Score for
KDP in T2D, utilizing eight routinely measured
clinical variables, in >40,000 well-characterized
patients with T2D from four contemporary TIMI
clinical trial cohorts.

• With use of this novel score, we identified patients
at higher risk for KDP who derive greater benefit
from SGLT2 inhibition.

• The score may help identify individuals at high risk
of kidney disease progression for earlier and
effective intervention.

Domain Risk Indicator
Adjusted HR

(95% CI)

CV

Disease

ASCVD (MI, stroke, or PAD) 1.62 (1.32-1.98)

Heart Failure 1.68 (1.33-2.12)

SBP 140-159 mmHg 1.26 (1.02-1.56)

≥160 mmHg 2.42 (1.85-3.17)

Diabetes

Duration 5-10 years 1.16 (0.83-1.63)

>10 years 1.80 (1.35-2.42)

HbA1c (per 1% higher) 1.10 (1.03-1.18)

Renal

eGFR  45-59 ml/min/1.73 m2 1.43 (1.10-1.85)

<45 ml/min/1.73 m2 2.15 (1.64-2.81)

UACR (per 100 mg/g higher) 1.04 (1.04-1.04)

Hemoglobin (per 1 g/dL lower) 1.03 (1.03-1.04)

Sustained ≥40% 

eGFR reduction

ESKD Kidney Death ESKD + Kidney 

Death

0.799 0.891 0.867 0.894

Table 2. Discrimination of Individual Kidney Endpoints Based on 
TIMI Risk Score for Kidney Disease Progression in T2D (Validation 
Set).

Figure 2. Cumulative incidence of kidney disease progression 
according to predicted 2-year risk categories.
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