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Objectives : Chronic kidney disease (CKD) is highly susceptible to environmental stressors, yet
evidence on short-term heat exposure and acute kidney injury (AKI) risk remains limited. The aim of
this study is to investigate the association between extreme ambient heat exposure and risk of AKI
differently by CKD status.

Methods : We analyzed medical data of 1,145,237 CKD patients and matched non-CKD control from
National Health Insurance Service (NHIS) database. Using daily district-level mean temperatures,
associations with AKI were estimated with distributed lag nonlinear models (DLNMs; lags 0—6) within
conditional logistic regression. Effects, summarized as odds ratios (ORs), compared the 99th
percentile temperature (extreme heat) to the 75th percentile temperature (moderate heat). Subgroup
and sensitivity analyses assessed effect modification and robustness.

Results : During the follow-up period, 34,395 and 6,211 AKI occurred in the CKD group and non-
CKD group, respectively. Extreme heat exposure was associated with higher risk of AKI in the CKD
group, (Odd ratio (OR) 1.205; 95% CI 1.096—1.324; p<0.01), and the risk was attenuated in older
adults, women, and those without albuminuria compared with non-CKD group. Within the CKD group,
individuals with hypertension exhibited significantly higher heat-associated AKI odds compared with
those without hypertension (relative OR 1.454; 95% CI 1.061-1.992; interaction p<0.01).
Conclusions : Short-term extreme heat exposure is associated with increased AKI risk in CKD
patients, and vulnerability is more pronounced in specific subgroups. These findings support targeted
preventive strategies and inform public health policies to mitigate heat-induced kidney injury,
particularly in high-risk CKD populations.
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Subgroup

Total

Sex
Male
Female

Age
265
<65

Medical-aid
Yes
No

Diabetes
Yes
No

Hypertension
Yes
No
Albuminuria

Negative (-) or Trace (£)
21+

CKD stage
Stage 1&2
Stage 3&4&5

Event(N)

34,935

18,921
16,014

30,162
4.773

2,530
32,405

21,725
13,210

31,335
3,600

21,778
13,038

13,668
21,267
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OR (95% CI) Relative OR (95% CI)
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1.251 (1,087, 1.440)%*> 1.072 (0.886. 1.295)

1171 (1.058, 1.297)***

R 0.822 (0,627, 1.077)

1.252 (0.884, 1.773)
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1.153 (1.023, 1.299)**

1.296 (1111, 1.511y*» 0.890 (0.732, 1.081)

1.251 (1.133, 1.382)*»*

1.454 (1.061, 1.992)**
0.860 (0.638, 1.160)

1.272 (1,129, 1.433)***

0.874 (0.719, 1.062)
1.112 (0,953, 1.297)

1.180 (1.015, 1.371)**
1.224 (1.084, 1.382)%»*

1.038 (0.855, 1.259)
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Odds Ratio

*p<0.1, ¥ p<0.05, ***p<0.0l



