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A B S T R A C T

Background and hypothesis: Causes and risk factors for community-acquired acute kidney injury (CA-AKI) have 
not been thoroughly studied. The aim of this study was to examine the risk factors for CA-AKI.
Methods: In this prospective study, we examined serum creatinine from all individuals visiting a university 
hospital’s emergency department (ED) over an 11-month period for the presence of AKI defined according to the 
KDIGO criteria. Patients with AKI were invited to participate. Randomly selected controls (1:2) were paired 
according to age, sex, and date of admission. Participants answered questions about their medical history and 
medication use, including over-the-counter (OTC) drugs. Conditional logistic regression was used to identify 
factors associated with AKI.
Results: Of 602 AKI cases identified, 512 participated in the study. AKI cases were significantly more likely than 
controls to have used nonsteroidal anti-inflammatory drugs (NSAIDs) (26.0 % vs 18.0 %, p = 0,001) in the week 
preceding the ED visit, particularly OTC NSAIDs (23.3 % vs 15.9 %, p < 0.001). AKI was associated with a recent 
history of vomiting (OR 2.52 [95 %CI 1.87–3.39]), diarrhea (1.30 [1.00–1.70]) and urinary retention (1.92 
[1.36–2.72]), use of non-selective NSAIDs (1.84, [1.37–2.48]), RAAS blockers (1.63 [1.21–2.19]), and diuretics 
(1.53 [1.13–2.08]), and a history of diabetes (1.42 [1.04–1.94]), CKD (1.36 [1.01–1.83]) and smoking (1.72 
[1.24–2.37]).
Conclusions: Events in the setting of acute illness and medication use, including OTC NSAIDs, may play a greater 
role in the development of CA-AKI than comorbid conditions. Frequent use of OTC NSAIDs is a concern and 
should be addressed in view of serious adverse effects.

1. Introduction

Acute kidney injury (AKI) is a common condition, both in hospital 
and outpatient settings, and is associated with increased mortality, 
prolonged hospital stay, progressive chronic kidney disease (CKD) and 
increased community costs[1–4]. Despite improved understanding of 
the pathophysiology of AKI, the incidence of the disorder seems to be on 
the rise[5,6].

While AKI has been thoroughly studied in the hospital setting, 
limited research has been conducted on community-acquired AKI (CA- 
AKI) encountered in the outpatient setting or the emergency department 

(ED)[5,7,8]. Clinical guidelines have emphasized risk factors for AKI in 
both hospital and community settings and recommended screening for 
AKI in adults with acute illness and the presence of risk factors[9]. Given 
that the majority of AKI cases originate in the community, recognizing 
patients who are at risk of developing CA-AKI may enable healthcare 
staff to implement preventive measures and minimize potential conse
quences[10]. Up to 30 % of severe AKI has been considered preventable 
through early recognition and simple management of risk factors[11]. 
Preventive measures include raising awareness among health care pro
viders, advising high-risk patients to temporarily discontinue medica
tions known to increase the risk of AKI, monitoring kidney function, and 
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employing e-alerts in primary care for automatic detection of AKI, all of 
which could potentially result in better outcomes for patients [12–15].

In order to effectively implement measures that prevent or mitigate 
CA-AKI, a comprehensive understanding of its causes and risk factors is 
necessary[18,19]. These risk factors are believed to be comparable to 
those of hospital-acquired AKI[7], in which studies have demonstrated 
associations with older age, various comorbid conditions, and recent 
hospitalization[16] as well as variable association with commonly used 
medications such as non-steroidal anti-inflammatory drugs (NSAIDs) 
and combination therapy with ACE inhibitors or angiotensin receptor 
blockers (ARBs) and diuretics together with NSAIDs[17–23]. However, 
risk factors may differ between hospital-acquired AKI and CA-AKI[24], 
and limited evidence currently exists regarding risk factors for CA-AKI as 
only a handful of mostly retrospective studies have been conducted[2,3,
5,17,23,25].

The aim of this study was to prospectively examine the main causes 
and contributing factors for CA-AKI among individuals visiting the ED. 
We hypothesized that a prospective examination of risk factors may 
yield a different profile than has been observed in retrospective studies.

2. Methods

2.1. Ethical considerations

The study was approved by the Icelandic National Bioethics Com
mittee (VSN-19-156), and all participants signed an informed consent.

2.2. Study design

This was a prospective case-control study in which all individuals 
admitted to the ED of Landspitali University Hospital in Reykjavik, 
Iceland were evaluated for the presence of AKI. The planned one year- 
study period was from January 1 to December 31, 2020. The study 
had to be paused repeatedly due to the COVID-19 pandemic and was 
eventually conducted from January 1 until March 3, 2020, May 19 until 
September 21, 2020 and February 1 until June 15, 2021, yielding a total 
study period of 11 months. All patients who had a rise in serum creat
inine (SCr) consistent with AKI based on the KDIGO criteria[26] were 
invited to participate. Randomly selected control cases (1:2), paired 
according to age (± 5 years), sex, and time of ED admission (± 3 days), 
were also invited to participate.

2.3. Data collection

The investigators reviewed all SCr measurements in patients un
dergoing evaluation in the ED, using the laboratory information system 
of the hospitaĺs electronic medical records. Participants answered a 
questionnaire about prior health and events leading to the admission, as 
well as use of medications, including over the counter (OTC) drugs, in 
the week preceding the ED visit. Other items included in the question
naire were height, weight, smoking (including electronic cigarettes), 
alcohol use, illicit drug use, and history of vomiting, diarrhea, or urinary 
retention (defined as inability to empty the bladder despite feeling an 
urge to urinate) in the week preceding the ED visit. Finally, the ques
tionnaire included the five items of the FRAIL scale[27]. Information on 
age, sex, chief complaint on admission and past-medical history was 
obtained from electronic medical records. Additional information on 
medication use was retrieved from the Directorate of Health Prescrip
tion Medicines Register that contains all drug prescriptions in Iceland. 
The use of the following medications was documented: loop diuretics, 
potassium-sparing diuretics, thiazide diuretics, ACE inhibitors, ARBs, 
NSAIDs, both non-selective NSAIDs and cyclooxygenase-2 inhibitors, 
beta blockers, calcium-channel blockers, diabetes drugs (all classes), 
statins and proton pump inhibitors (PPIs).

2.4. Definitions

AKI was defined and staged based on the SCr component of the 
KDIGO criteria using the initial SCr value obtained in the ED compared 
with a baseline SCr, determined by examining pre-existing SCr mea
surements. CKD stage 3 or above was defined and classified according to 
KDIGO CKD guidelines[28] as eGFR <60 mL/min/1.73 m2. Baseline 
kidney function was determined for all participants by one of the au
thors who is a nephrologist using prior SCr measurements. The baseline 
kidney function was preferably determined from outpatient SCr mea
surements in the preceding one year [29]. If such a value was not 
available, inpatient SCr were used, or measurements performed more 
than one year before to the ED visit. If no pre-existing SCr measurements 
were available and AKI was strongly suspected the course of SCr during 
the hospital stay was closely monitored and AKI was deemed to have 
occurred if a continued rise and/or subsequent decline in SCr was 
observed. Information on follow-up after discharge was also sought to 
facilitate the determination of the baseline SCr in such cases. Same 
approach was used for individuals in the control group who did not have 
a pre-existing SCr. Estimated glomerular filtration rate (eGFR) was 
calculated from SCr using the 2009 CKD-EPI equation[26].

Comorbid conditions were classified using the International Classi
fication of Diseases (ICD)− 10 codes. The ICD-10 codes used in this study 
were diabetes (E08-E13), hypertension (I10-I16), ischemic heart disease 
(I21-I25), cerebrovascular diseases (I63, I65, I66, I69) and peripheral 
artery disease (I70).

2.5. Statistical considerations

Based on unpublished data on AKI at Landspitali University Hospital, 
we estimated that the number of AKI cases would be in the range of 
500–700 during a one-year study period. This would provide over 80 % 
power to detect a 5–8 % difference in the presence of a risk factor.

For the statistical analyses, medications were further categorized 
into non-selective NSAIDs (including aspirin in doses equal to or higher 
than 500 mg per day), Cox-2 inhibitors, RAAS blockers (ACE inihibitors, 
ARBs and aldosterone blockers), diuretics (including loop diuretics and 
thiazides). Ischemic heart disease, cerebrovascular disease and periph
eral artery disease were combined in a single group labeled vascular 
disease. Drugs used for diabetes were not included in the statistical 
analysis due to collinearity with diabetes.

Continuous data are presented as mean ±standard deviation (SD) 
and categorical data as numbers and percent ( %). Groups were 
compared using the χ2 test for categorical variables and t-test for 
continuous variables. Conditional logistic regression was performed to 
identify risk factors associated with AKI. In a multivariable logistic 
regression analysis, three models were examined. Model 1 exclusively 
incorporated comorbid conditions. Model 2 added prescription medi
cations, while model 3 included OTC medications and symptoms expe
rienced in the 7 days preceding to the ED visit in addition to smoking 
history. A two-sided p-value <0.05 was considered statistically signifi
cant for all analyses.

The statistical analyses were carried out using the statistical software 
package RStudio 2023.03.1 (Integrated Development for R. Rstudio, 
PBC, Boston, MA. Available from http://www.rstudio.com).

3. Results

A total of 602 episodes of AKI were identified in 574 persons during 
the study period, 489 (85 %) of whom participated in the study. The 602 
AKI episodes were present in 31,024 ED visits, yielding an incidence of 
CA-AKI of 19.4 per 1000 ED visits. Of those who did not participate, 33 
died before consent was obtained, 23 declined participation (of those, 2 
persons declined participation twice and 4 persons declined participa
tion once but accepted at another time in the study), 19 could not be 
reached, 2 did not reside in Iceland and 8 could not participate for other 
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reasons. Of patients who participated, 20 (3.5 %) experienced AKI twice 
and 2 (0.3 %) experienced 3 episodes during the study period, resulting 
in 512 cases. The control group comprised 1017 persons, of whom 7 (0.6 
%) participated twice, yielding 1024 control cases. Thirteen of the AKI 
cases participated as controls at another time during the study period. In 
2 AKI cases no pre-existing SCr measurements were available but the 
diagnosis was determined based on high SCr (223 and 321 µmol/L) and 
baseline SCr was derived from stable post-discharge SCr values. Eight 
individuals in the control group did not have pre-existing SCr but a 
stable course and for those individuals, admission SCr was used as 
baseline. The mean (±SD) age of AKI cases and controls was 67.1 ± 16.6 
years and 67.2 ± 16.2 years, respectively; 48 % of cases and controls 
were female. The mean baseline SCr of the AKI cases and controls was 
92.6 ± 35.1 µmol/L and 87.6 ± 34.8 µmol/L, respectively. In the AKI 
group, 298 cases (58 %) were classified as stage 1 AKI, 134 (26 %) as 
stage 2 and 80 (16 %) as stage 3 (Table 1). Seven cases (1.3 %) who had 
SCr available from <48 h before admission with a rise of ≥27 mmol/L, 
were considered to have stage 1 AKI.

3.1. Events leading up to emergency department visit

In the AKI group, the most common chief complaints on ED admis
sion were gastrointestinal symptoms (32.6 %), malaise (25.6 %) and 
neurological symptoms (12.3 %), while gastrointestinal symptoms (25.1 
%), cardiovascular symptoms (25.1 %) and neurological symptoms 
(13.4 %) were most common in the control group (Table 2). In the 7 days 
prior to ED visit, 90 cases (18 %) experienced urinary retention, 168 (33 
%) vomiting and 192 (38 %) diarrhea, compared to 102 (10 %), 173 (17 
%) and 272 (27 %), respectively, in the control group (p < 0.001, 
Table 2).

3.2. Comorbid conditions

The AKI cases were significantly more likely to have a history of 
diabetes (23.6 % vs. 16.5 %, p < 0.001), hypertension (63.9 % vs. 55.0 
%, p < 0.001) and cerebrovascular disease (11.9 % vs. 8,4 %, p = 0.027) 
than the controls. The AKI group was also more likely to have pre- 
existing CKD stage 3 or above (eGFR <60 mL/min/1.73 m2) than the 
control cases (33.0 % vs. 26.2 %, p = 0.005). There was no significant 
difference between the two groups with respect to history of ischemic 
heart disease, peripheral artery disease or heart failure (Table 3).

3.3. Medication use

Non-selective NSAID use in the week preceding the ED visit was 
significantly more common among AKI cases than controls (26.6 % vs. 
18.0 %, p = 0.001), particularly OTC NSAIDs (23.3 % vs 15.9 %, p <
0.001). No significant difference in the use of COX-2 inhibitors between 

the AKI and control groups was observed (Table 4). Treatment with an 
aldosterone blocker was significantly more common in AKI cases than 
controls (9.6 % vs. 5.1 %, p < 0.001) and this was also true for a com
bination of an ACE inhibitor and a thiazide (4.5 % vs. 1.7 %, p < 0.001) 
and an ARB with a thiazide (12.5 % vs. 6.6 %, p < 0.001). There was no 
significant difference in the use of loop diuretics, thiazide diuretics, ACE 
inhibitors or ARBs (Table 4). Use of medications for diabetes was more 
common in AKI cases than controls (18.6 % vs. 12.2 %, p < 0.001), while 
there was no significant difference in the use of beta blockers, calcium 
channel blockers, statins and PPIs (Table 4).

3.4. Risk factors for acute kidney injury

In a multivariable logistic regression analysis including only co
morbid conditions (model 1), a history of hypertension (odds ratio [OR] 
1.43, 95 % confidence interval [CI], 1.11–1.85), diabetes (OR 1.46, 95 % 
CI, 1.10–1.94) or CKD (OR 1.40, 95 % CI, 1.07–1.83) were found to be 
associated with CA-AKI, whereas this was not the case for a history of 
vascular disease or heart failure (Table 5). When prescription medica
tions were added to the model (model 2), AKI was associated with his
tory of diabetes (OR, 1.52, 95 % CI, 1.14–2.01) or CKD (OR 1.39, 95 % 
CI, 1.06–1.82), and use of non-selective NSAIDs (OR 2.03, 95 % CI, 
1.10–3.74), RAAS blockers (OR 1.35, 95 % CI, 1.04–1.76) and diuretics 
(OR, 1.41, 95 % CI, 1.06–1.87). When further adding OTC medications, 
symptoms experienced in the 7 days preceding the ED visit and smoking 
history (model 3), AKI was associated with a history of diabetes (OR 
1.42 95 % CI, 1.04–1.94), CKD (OR 1.36, 95 % CI, 1.01–1.83) and 

Table 1 
Baseline characteristics of the acute kidney injury cases and controls

AKI cases (n = 512) Controls (n = 1024)

Age, years 67.1 ± 16.6 67.2 ± 16.2
Sex, male 265 (52) 530 (52)
Smoking historya 103 (20) 137 (13)
BMIb, kg/m2 28.0 ± 7.4 28.0 ± 5.8
Baseline SCr, µmol/L 92.6 ± 35.1 87.6 ± 34.8
ED SCr, µmol/L 210 ± 145 88.8 ± 37.7
AKI stage ​ ​

1 298 (58) –
2 134 (26) –
3 80 (16) –

Data presented as mean ± standard deviation or number (%).
Abbreviations: AKI, acute kidney injury; BMI, body mass index; SCr, serum 
creatinine; ED, emergency department.

a Data available for 501 cases and 1022 controls.
b Data available for 464 cases and 985 controls.

Table 2 
Presenting complaint and symptoms preceding the emergency department visit 
in the acute kidney injury and control groups.

AKI cases (n =
512)

Controls (n =
1024)

P-value

Presenting complaint ​ ​ ​
Gastrointestinal symptoms 167 (32.6) 257 (25.1) 0.005
Malaise 131 (25.6) 128 (12.5) <0.001
Neurological symptoms 63 (12.3) 137 (13.4) 0.62
Fever 43 (8.4) 65 (6.3) 0.18
Respiratory symptoms 36 (7.0) 126 (12.3) 0.002
Cardiovascular symptoms 25 (4.9) 257 (25.1) <0.001
Accidental injury 30 (4.9) 94 (9.2) 0.04
Urinary symptoms 19 (3.7) 15 (1.5) 0.008
Intoxication 17 (3.3) 9 (0.9) 0.001
Blood test abnormalities 27 (5.3) 15 (1.5) <0.001
Other 34 (6.6) 96 (9.4) 0.09

Symptoms in the 7 days preceding 
the visit

​ ​ ​

Urinary retentiona 90 (18.2) 102 (10.0) <0.001
Vomitingb 168 (33.5) 173 (17.0) <0.001
Diarrheac 192 (38.3) 272 (26.8) <0.001

Data presented as number (%).
a Data available for 493 cases and 1016 controls.
b Data available for 501 cases and 1015 controls.
c Data available for 501 cases and 1014 controls.

Table 3 
Comorbid conditions in the acute kidney injury and the control groups.

AKI cases (n = 512) Controls (n = 1024) P-value

Diabetes 121 (23.6) 169 (16.5) <0.001
Hypertension 327 (63.9) 563 (55.0) <0.001
Ischaemic heart disease 141 (27.5) 304 (29.7) 0.38
Cerebrovascular disease 61 (11.9) 86 (8.4) 0.03
Peripheral artery disease 38 (7.4) 67 (6.5) 0.52
Vascular disease 185 (36.1) 367 (35.8) 0.91
Heart failure 108 (21.1) 205 (20.0) 0.62
Chronic kidney disease 169 (33.0) 268 (26.2) 0.005

Data presented as number (%).
Chronic kidney disease stage 3 or above defined as eGFR <60 mL/min/1.73 m2.
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smoking (OR 1.72, 95 % CI, 1.24–2.37), the use of non-selective NSAIDs 
(OR 1.84, 95 % CI, 1.37–2.48), RAAS blockers (OR 1.63, 95 % CI, 
1.21–2.19) and diuretics (OR 1.53, 95 % CI, 1.13–2.08) as well as a 
recent history of vomiting (OR 2.52, 95 % CI, 1.87–3.39), diarrhea (OR 
1.30, 95 % CI, 1.00–1.70) and urinary retention (OR 1.92, 95 % CI, 
1.36–2.72). Use of COX-2 inhibitors, a history of hypertension, vascular 
disease, or heart failure was not associated with CA-AKI (Table 5).

4. Discussion

This study shows that vomiting and diarrhea play a major role in the 
development of CA-AKI, presumably by causing a state of volume 
depletion. However, even after accounting for volume depletion, the use 
of NSAIDs, ACE inhibitors or ARBs and/or diuretics also contributed 
significantly to CA-AKI. While comorbid conditions were important risk 
factors in limited multivariable models, their significance became less 
when adjusting for medication use and recent volume depletion events. 
These findings suggest that increased risk of AKI in patients with dia
betes, hypertension or CKD is conferred by the vulnerability of these 
patients when faced with acute illness, often associated with volume 
depletion, and possibly in part related to use of medications such as 
NSAIDs, RAAS blockers and diuretics.

To our knowledge this is the first published prospective, comparative 
cohort study on CA-AKI. Prospective collection of data is particularly 
important in AKI research as accurate documentation of pertinent clin
ical information and diagnosis codes in medical records is often limited, 
thereby hampering retrospective studies. Nevertheless, our results do 
partly align with the findings of a recent retrospective study on the 
epidemiology of CA-AKI that included >5 million US veterans [17]. In 
that study, an association was identified between CA-AKI and various 
chronic diseases, including CKD, diabetes, liver disease, heart failure, 
and cancer [17]. However, when compared to our study the results differ 
in several ways. Firstly, the retrospective American study identified AKI 
based on 2 consecutive SCr values and defined the disorder as ≥1.5-fold 
relative increase in SCr from an index value within 12 months. Only 27 

% of CA-AKI cases were detected upon hospital admission, so fluctua
tions in SCr occurring independently of AKI cannot be excluded since it 
was not possible to thoroughly examine each case separately. By 
contrast, our study employed SCr measurements upon arrival in the ED, 
defining AKI as ≥1.5-fold increase in SCr from a baseline value or an 
increase of ≥27 µmol/L over 48 hrs, with the baseline kidney function 
determined for each individual by an experienced nephrologist using all 
pre-existing SCr measurements. Thus, our study likely missed some cases 
of CA-AKI that were detected and treated in outpatient clinics. However, 
the current study did include patients who were excluded in the afore
mentioned retrospective study if they lacked outpatient SCr values 
within the past 12 months or had experienced more than 30 inpatient 
days during the same period. Secondly, the retrospective study differed 
from our work due to a much larger sample size, providing greater 
statistical power. Thirdly, the US study predominantly included males 
(92–93 % of the study sample), whereas our study had an even partic
ipation of both sexes. Lastly, the retrospective study lacked information 
on OTC medication usage and symptoms and events preceding hospital 
admission. The results of the current study highlight the importance of 
these factors.

Our results are also consistent with a prospective study published in 
2017 [27], showing that a high percentage of CA-AKI patients had used 
NSAIDs, ACE inhibitors, ARBs or diuretics. This was an observational 
study that included all ED patients with a GFR <60 mL/min/1.73 m2 

during an 8 week period, and defined CA-AKI according to the KDIGO 
AKI creatinine based criteria. It must be noted that this study only 
included patients with a GFR <60 mL/min/1.73 m2, thus potentially 
missing milder CA-AKI cases, and that the use of random control in
dividuals in our study may have allowed for better adjustment of 

Table 4 
Use of selected medications by the acute kidney injury and control groups in the 
week preceding the emergency department visit

Medications AKI cases (n 
= 512)

Controls (n =
1024)

P-value

Non-steroidal anti-inflammatory drugs 
(NSAIDs)

​ ​ ​

Non-selective NSAIDs and/or COX-2 
inhibitors

156 (31.1) 232 (22.8) <0.001

Non-selective NSAIDs only 132 (26.6) 183 (18.0) <0.001
COX-2 inhibitors only 25 (4.9) 53 (5.2) 0.81
Non-selective NSAIDs and/or COX-2 

inhibitors by prescription
49 (9.6) 77 (7.5) 0.16

Non-selective NSAIDs over the 
counter

117 (23.3) 162 (15.9) <0.001

Diuretics and antihypertensive drugs, n ( 
%)

​ ​ ​

Loop diuretics 109 (21.3) 181 (17.7) 0.09
Aldosterone blockers 49 (9.6) 52 (5.1) <0.001
Thiazides (without ACE inhibitor/ 
ARB)

16 (3.1) 42 (4.1) 0.34

ACE inhibitors 62 (12.1) 100 (9.8) 0.16
ACE inhibitors with thiazides 23 (4.5) 17 (1.7) <0.001
ARBs 96 (18.8) 184 (18.0) 0.71
ARBs with thiazides 64 (12.5) 68 (6.6) <0.001
Beta blockers 195 (38.1) 365 (35.6) 0.35
Calcium channel blockers 112 (21.9) 205 (20.0) 0.40

Other medications ​ ​ ​
Diabetes drugs 95 (18.6) 125 (12.2) <0.001
Statins 144 (28.1) 316 (30.9) 0.27
PPIs 175 (34.2) 368 (35.9) 0.50

Data presented as number ( %).
Abbreviations: COX-2, cyclooxygenase-2; ACE, angiotensin converting enzyme; 
ARB, angiotensin receptor blocker; PPI, proton pump inhibitor.

Table 5 
| Risk factors for community-aquired acute kidney injury (logistic regression).

Model 1a Model 2b Model 3c

Comorbid conditions, RR (95 
% CI)

​ ​ ​

Hypertension 1.43 
(1.11–1.85)

1.18 
(0.89–1.56)

1.08 
(0.79–1.46)

Diabetes 1.46 
(1.10–1.94)

1.50 
(1.12–1.99)

1.42 
(1.04–1.94)

Vascular disease 0.89 
(0.69–1.15)

0.87 
(0.67–1.13)

0.89 
(0.67–1.18)

Heart failure 0.94 
(0.70–1.26)

0.81 
(0.59–1.11)

0.81 
(0.58–1.14)

CKD 1.40 
(1.07–1.83)

1.36 
(1.04–1.77)

1.36 
(1.01–1.83)

Smoking ​ ​ 1.72 
(1.24–2.37)

Medications, RR (95 % CI) ​ ​ ​
Non-selective NSAIDs ​ 2.03 

(1.10–3.74)
1.84 
(1.37–2.48)

Cox-2 inhibitors ​ 1.04 
(0.63–1.72)

1.13 
(0.65–1.96)

RAAS blockers ​ 1.35 
(1.04–1.76)

1.63 
(1.21–2.19)

Diuretics ​ 1.43 
(1.07–1.89)

1.53 
(1.13–2.08)

Symptoms preceding the ED 
visit, RR (95 % CI)

​ ​ ​

Vomitingd ​ ​ 2.52 
(1.87–3.39)

Diarrhead ​ ​ 1.30 
(1.00–1.70)

Urinary retentiond ​ ​ 1.92 
(1.36–2.72)

a Logistic regression, including comorbid conditions.
b Logistic regression, including comorbid conditions and prescription 

medications.
c Logistic regression, including comorbid conditions, prescription medica

tions, OTC medications and symptoms preceding the ED visit.
d Symptoms during the 7 days preceding the ED visit. 

Statistically significant findings are indicated using bold text.
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potential confounding variables. Another retrospective study from 2016 
compared hospital-acquired AKI and CA-AKI and showed CA-AKI to be 
associated with co-morbidities such as CHF, CVD, diabetes and CKD, as 
well as prior use of NSAIDs, ACE inhibitors, ARBs or diuretics. Inter
estingly, the co-morbidities did not display any associations with 
hospital-acquired AKI, challenging the conventional belief that 
hospital-acquired AKI shares similar risk factors with CA-AKI[24].

Use of prescription NSAIDs has been found to associate with AKI in 
previous studies [17,20,30]. It is noteworthy that a substantial propor
tion of NSAID use among both cases and controls in our study involved 
OTC NSAIDs, suggesting that prior studies may have underestimated the 
effect of NSAID use on AKI risk. In view of potential adverse effects, 
excessive use of NSAIDs is of concern. Despite recommendations from 
NICE to temporarily discontinue treatment with ACE inhibitors and 
ARBs in individuals with diarrhea, vomiting, or sepsis until their clinical 
condition improves and stabilizes[9], there are no published studies on 
the discontinuation of medication during an acute intercurrent illness in 
the community setting[18]. Given the insights gained from our study, 
which highlights the risks associated with volume depletion events and 
exposure to ACE inhibitors or ARBs, diuretics, and NSAIDs, it seems 
prudent to recommend avoidance of OTC NSAIDs during acute illness 
characterized by gastrointestinal symptoms and fluid loss or inadequate 
fluid intake.

Even though the sample size in our study is reasonably large, retro
spective studies using electronic medical records and administrative 
databases have the potential to include a far greater number of patients. 
In the aforementioned retrospective study comprising 5 million US 
veterans [17], a multitude of risk factors were explored, including fac
tors reflecting disease burden, such as utilization of health services and 
numerous chronic diseases. Thus, the investigators managed to detect 
more subtle risk factors, including uncommon conditions, such as HIV 
and sickle cell anemia. However, volume status and OTC medications 
use are likely to be missing confounders in retrospective studies. Both 
the aforementioned American study and our study identified smoking or 
other tobacco use as a significant risk factor but it is unclear whether this 
relates to tobacco use itself or socioeconomic or health-related factors 
associated with smoking.

The main advantage of the current study is its prospective design, 
which allowed for the direct inquiry of participants regarding recent 
adverse health events and usage of OTC medications. This information is 
often not adequately documented or readily available in medical records 
and therefore not captured by retrospective studies. The identification of 
AKI by changes in SCr measurements rather than by ICD-10 codes gives 
this study more weight as AKI tends to be underestimated when defined 
by ICD-10 codes alone[31,32].

The study also has several limitations. CA-AKI solely managed in an 
outpatient clinic or office setting was not detected by our study but is 
likely to have involved less severe cases. The control group was 
randomly selected from patients without AKI who were present in the 
ED at the same time as the AKI cases. However, it is important to note 
that the AKI group may have been more severely ill than the control 
groups as some AKI patients who were too sick to answer the ques
tionnaire upon admission were followed-up during the hospital stay. In 
such cases, their next of kin was contacted to obtain information when it 
was unavailable. This approach might not have been as thorough for the 
control group. Finally, it should be noted that only SCr measurements 
were used to identify CA-AKI, according to the KDIGO guidelines, since 
information on urine output measurements was generally not available. 
While this shortcoming may have lead to missing some AKI cases it 
should be acknowledged that accurate monitoring of urine output is 
difficult to achieve outside of the ICU environment.

In conclusion, our findings provide valuable insights into the causes 
and risk factors of CA-AKI and address an existing knowledge gap in this 
area. The results confirm the importance of volume depletion events and 
the use of RAAS blockers, diuretics and NSAIDs as risk factors for 
developing CA-AKI. Hence, the awareness of healthcare providers is 

important for identifying individuals at risk for AKI and implementing 
preventive measures. In addition, the association between CA-AKI and 
the use of NSAIDs, particularly OCT NSAIDs, emphasizes the need for 
increased monitoring and regulation of these commonly available 
medications.
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