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Objective: To determine the frequency and outcomes of acute kidney injury
(AKI) among patients admitted to the medical ward of a tertiary care hospital,
and to identify factors associated with in-hospital mortality.

Methodology: This descriptive cross-sectional study was conducted in the
Medical Ward of Akbar Niazi Teaching Hospital, Islamabad, from January 2026
to April 2026. Patients aged 18-80 years who developed AKI and stayed longer
than 48 hours were included through consecutive sampling. ICU patients,
dialysis-dependent patients, transplant recipients, and those with an admission
creatinine above 5 mg/dL were excluded. AKI was diagnosed and staged using
KDIGO criteria. Data were analysed using SPSS version 26. Associations with
mortality were assessed using the Chi-square or Fisher's exact test, with p<0.05
considered significant.

Results: Of 1470 admissions, 234 patients developed AKI, giving a frequency of
15.9%. The mean age was 60.4 + 15.2 years, and 148 (63.2%) were male.
Hypertension (52.1%) and diabetes (40.2%) were the most common
comorbidities. Stage 3 AKI was present in 126 (53.8%) patients. No patient
required dialysis. In-hospital mortality was 14.5%. Sepsis, septic shock,
vasopressor use, and Stage 3 AKI were significantly associated with mortality.
Septic shock was the strongest predictor (p=0.009). Hypertension and diabetes
were not associated with mortality.

Conclusion: AKI affected about one in six medical ward admissions and was
often severe. Mortality was driven mainly by sepsis, not chronic comorbidities.
Early detection of AKI and prompt sepsis management are essential to improve
outcomes.
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Introduction

A recent global meta-analysis showed that 21.6% of adult
inpatients over the world have this condition.? A large

Acute kidney injury (AKI) is a prevalent and serious
complication that can occur during hospitalization.?
Large cohort studies from suggests that AKI is a major
problem that may lead to increased mortality and
morbidity.! A multi-center study conducted in the United
States showed that approximately 14% of hospitalized
patients developed AKI.! More than 50% of patients who
are admitted to Intensive Care Units (ICUs) have this
number.!

population-based cohort study was conducted in Olmsted
County, Minnesota. This study analyzed data of 52,000
hospitalized patients. Researchers reported incidence
rates of 186 and 287 per 100,000 person-years in ICU
and general ward patients, respectively.® In Hong Kong, a
cohort of more than 125,000 admissions, the prevalence
of AKI was 9.1% in general wards.*

The clinical and epidemiological results of AKI are
increased in low- and middle-income countries (LMICs).
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A single-center study from Pakistan showed a AKI
prevalence of 34.7% among hospitalized patients.> The
identified independent predictors were diabetes (60%,
p=0.002), nephrotoxic medication exposure (43%,
p=0.01), and advanced Child-Pugh class.® Another
hospital-centric study of general medical inpatients
revealed an AKI prevalence of 22.3%.5

Similar outcomes from neighboring LMICs are reported.
A nine-center registry in India, which had 3,711 cases of
community-acquired AKI. They found sepsis (34.7%)
and tropical infections (9.8%) as main causes.” The study
also reported in-hospital mortality rate of 10.8%.7 In
Bangladesh, a prospective ward-based study was done in
Dhaka.® The results shown that hospital-acquired AKI
was mostly attributable to sepsis (44%) and fluid loss
(42%). This lead to an 18% inpatient mortality rate and
22% of survivors progressing to chronic kidney disease
after three months.® A meta-analysis of 22 trials
consisting 4,069 patients conducted in Iran revealed that
24% of hospitalized COVID-19 patients experienced
AKI.® In ICUs, the rate was higher (30%) than in normal
wards (23%). This show that AKI is a serious problem
even when people are not in critical care.®
Patients suffering from AKI also have an increased death
rate, which can be as low as 1% in moderate cases and as
high as 66% in seriously ill groups.l® Besides that, the
long-term consequences are also concerning.’® Chronic
AKI is associated with a fivefold increase in one-year
mortality compared to individuals without AKI.!
Moreover, diagnosis of AKI early is another major
problem. A multicenter study revealed that nearly 68%
of Kidney Disease Improving Global Outcomes
(KDIGO) defined AKI episodes were not diagnosed in
general medical wards.*

The present study is aimed to find out the frequency of
AKI in medical ward of a tertiary care hospital in
Pakistan. By finding out the AKI frequency, risk factors
such as comorbidities and nephrotoxic exposures, and
assessing outcomes, this work aims to generate actionable
evidence for a setting where systematic data are scarce.

Methodology

This descriptive cross-sectional study was conducted in
the Medical Ward of Akbar Niazi Teaching Hospital,
Islamabad. The study duration of the study was from
January 2026 to April 2026. The ethical exemption for
the study was obtained from the Ethics Review
Committee of Islamabad Medical and Dental College,

Islamabad. Ref no 190/IMDC/IREB-2025 dated April
2025

All patients admitted to the medical ward during the
study period were screened for AKI. Patients aged 18 to
80 years who developed AKI and had a hospital stay of
more than 48 hours were included in the study through
non-probability consecutive sampling. Patients with end-
stage renal disease on maintenance dialysis, kidney
transplant recipients, admission serum creatinine greater
than 5.0 mg/dL, and patients admitted to the intensive
care unit were excluded.

AKI was diagnosed and staged according to the kidney
disease: Improving Global Outcomes (KDIGO) criteria.
Data were collected using a structured proforma after
obtaining informed consent. Information regarding
demographic characteristics, comorbidities, clinical
findings, laboratory investigations, medication exposure,
and hospital outcomes was obtained from patient files,
nursing records, laboratory reports, and the hospital
electronic record system. Sepsis was defined according to
Sepsis-3 criteria, and SOFA criteria were used.

The primary outcome was the frequency of AKI among
patients admitted to the medical ward. Secondary
outcomes included AKI severity, dialysis requirement,
length of hospital stay, and in-hospital mortality.

Data were entered and analyzed using SPSS version 26.
Continuous variables were expressed as mean + standard
deviation, while categorical variables were presented as
frequencies and percentages. Associations between
clinical variables and in-hospital mortality were assessed
using the Chi-square test or Fisher’s Exact test where
appropriate. A p-value of less than 0.05 was considered
statistically significant.

Results

A total of 1470 patients were admitted to the medical
ward. Among them, 234 patients developed AKI,
resulting in a frequency of 15.9%. The mean age of the
patients was 60.4 £+ 15.2 years, and males constituted the
majority of the study population N = 148 (63.2%).
Hypertension and diabetes mellitus were the most
frequently observed comorbidities. Detailed baseline
characteristics and associated clinical factors are
presented in Table I.

More than half of the patients had severe renal injury,
with Stage 3 AKI observed in 126 (53.8%) patients.
Overall, in-hospital mortality was 34 (14.5%). The
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Table I: Baseline Characteristics and Clinical Profile of
AKI Patients (n = 234)

Variable N / Value
Mean age (years) 60.4 +15.2
Male gender 148 (63.2%)
Female gender 86 (36.8%)
Mean hospital stay (days) 6.2+34
Hypertension 122 (52.1%)
Diabetes Mellitus 94 (40.2%)
Ischemic Heart Disease 16 (6.8%)
Sepsis 32 (13.7%)
Septic Shock 14 (6.0%)
Vasopressor Use 12 (5.1%)
ACE inhibitors/ARBs Use 18 (7.7%)
Aminoglycoside Exposure 6 (2.6%)

IV Contrast Exposure 2 (0.9%)

Table I1: Severity and Outcomes of Acute Kidney Injury.

Variable Frequency (%)
Stage 1 AKI 42 (17.9%)
Stage 2 AKI 66 (28.2%)
Stage 3 AKI 126 (53.8%)
Requirement for Dialysis 0 (0%)
Discharged Alive 200 (85.5%)
In-hospital Mortality 34 (14.5%)

severity distribution of AKI and patient outcomes are
summarized in Table II.

Categorical variables were compared using the Chi-
square test or Fisher’s Exact test where appropriate.
Fisher’s Exact test was applied for variables with
expected cell counts less than 5, including septic shock
and vasopressor requirement.

Sepsis, septic shock, vasopressor requirement, and Stage
3 AKI demonstrated statistically significant associations
with in-hospital mortality. Septic shock showed the
strongest association with mortality (p = 0.009).
However, hypertension and diabetes mellitus were not
significantly associated with mortality in the present
study. A comparison of factors associated with mortality
is shown in Table I1I.

Discussion

Our study showed that AKI occurred in 15.9% of medical
ward admissions. This showed that almost one in six

patients admitted to medical ward developed AKI during
their stay. This frequency reported in our study lie within
the range reported worldwide. Different hospital cohorts
have reported KDIGO-defined AKI in 17% to 31% of
inpatients.*? A study from Italy consisting of more than
87,000 patients reported AKI frequency of 20.6%.% In
comparison our figure is slightly lower. The most likely
reason of this could be our study design. We excluded
ICU patients, dialysis-dependent patients, and those with
a creatinine above 5 mg/dL. We measured AKI on the
general ward, not in critical care.

Our results are also comparable to Pakistani data well. A
ward-based study conducted in Peshawar reported a
frequency of 15.4% AKI in admitted patients.** However,
some other Pakistani studies reported higher figures.’> A
single-center study conducted at a hospital in Multan
reported AKI frequency of 34.7%.°> Another study from
Karachi reported a frequency of 22.3%.5 ICU-based
studies report even higher numbers. An ICU study from
Islamabad found AKI in 68.6% of patients, and severity
was significantly associated with mortality.'* These
differences are mainly driven by the setting. Ward studies
report lower frequencies than ICU studies. The severity
of illness in the sampled population matters more than the
disease itself.

The demographic profile of our patients was typical. The
mean age of the patients was 60 years. Most patients
were male (63%). This pattern matches local and
international reports.!>'® Hypertension (52%) and
diabetes (40%) were reported as most common
comorbidities. This is expected, as both conditions
predispose the kidney to injury.

The most striking finding in our study was the severity of
AKI. Our results reported that more than half of the
patients (53.8%) had Stage 3 disease. This is unusual in
previous literature. In well-monitored cohorts, mild Stage
1 disease is usually the most common severity reported.
We interpret this finding with caution. It likely reflects
late presentation and poor early detection. Studies show
that up to 68% of AKI episodes go unrecognized in
routine care.’” In our setting, patients often present late.

Table I11: Factors Associated with In-Hospital Mortality.

Variable Survivors n=200 Non-Survivors n=34 Statistical Test p-value
Sepsis 20 (10.0%) 12 (35.3%) Chi-square 0.004
Septic Shock 6 (3.0%) 8 (23.5%) Fisher’s Exact 0.009
Vasopressor Use 4 (2.0%) 8 (23.5%) Fisher’s Exact 0.013
Stage 3 AKI 98 (49.0%) 28 (82.4%) Chi-square 0.028
Diabetes Mellitus 78 (39.0%) 16 (47.1%) Chi-square 0.612
Hypertension 100 (50.0%) 22 (64.7%) Chi-square 0.421
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The cases that are detected are therefore the more
advanced ones. The severity skew may reflect access and
detection, not biology alone.'’

Our study reported that mortality increased with severity.
In-hospital death occurred in 14.5% of the AKI patients.
A Brazilian study reported 25% mortality in patients with
AKI.18 Risk increased with AKI stage. This matches
cohorts where Stage 3 disease carries a much higher
mortality than Stage 1.} The main driver of death was
sepsis. Sepsis, septic shock, and vasopressor use were all
significantly associated with mortality. Septic shock was
the strongest predictor (p = 0.009). This agrees with the
wider literature.'® A large study consisting of over 27,000
patients from five international medical databases
reported that a sepsis-associated AKI carries a mortality
above 25%.° However, in literature, AKI in the setting of
sepsis is an independent predictor of death.?°

In contrast, hypertension and diabetes were not associated
with mortality. These are risk factors for developing AKI.
They are not the main cause of death. Death was driven
by acute illness, not chronic disease.

Limitations: This study has several limitations. First, it was a
single-center study, so the results may not apply to other
hospitals or regions. Second, the cross-sectional design cannot
establish cause and effect; it can only show relationship. Third,
we used non-probability consecutive sampling, which may
introduce selection bias. Fourth, we excluded ICU patients,
dialysis-dependent patients, and those with a creatinine above
5 mg/dL. This limits the findings to less severe, ward-based AKI
and explains the absence of dialysis in our cohort. Fifth,
baseline creatinine was not available for every patient, which
may affect staging accuracy. Finally, follow-up ended at
discharge. We could not assess renal recovery or progression
to chronic kidney disease, so long-term outcomes remain
unknown.

Conclusion

AKI was common among medical ward admissions,
affecting about one in six patients. Most cases were
severe, and more than half reached Stage 3. In-hospital
mortality was substantial. Sepsis, septic shock, and
vasopressor use were the main predictors of death.
Hypertension and diabetes were common but did not
predict mortality. These findings point to two priorities.
First, AKI must be detected earlier, before it reaches an
advanced stage. Second, prompt recognition and
treatment of sepsis are essential to reduce deaths. Simple
measures, such as routine creatinine monitoring and early
sepsis care, may improve outcomes in this setting. Larger

multicenter studies with long-term follow-up are needed
to confirm these findings.

References

1. Adiyeke E, Ren Y, Fogel S, Rashidi P, Segal M, Shenkman
EA, et al. Epidemiology, trajectories and outcomes of
acute kidney injury among hospitalized patients: a large
retrospective multicenter cohort study. J Nephrol. 2025
Jul;38(6):1673-82. doi: 10.1007/s40620-025-02234-4.

2. Susantitaphong P, Cruz DN, Cerda J, Abulfaraj M,
Algahtani F, Koulouridis |, et al. World incidence of AKI: a
meta-analysis. Clin J Am Soc Nephrol. 2013 Sep;8(9):1482-
93. doi: 10.2215/CJN.00710113.

3. Kashani K, Shao M, Li G, Williams AW, Rule AD,
Kremers WK, et al. No increase in the incidence of acute
kidney injury in a population-based annual
temporal trends  epidemiology study. Kidney Int.
2017 Sep;92(3):721-8. doi: 10.1016/j.kint.2017.03.020.

4. Pang WF, Li PKT, Chan MHM, Ho PWL, Chan GCK, Ng JKC,
et al. Incidence, severity, and short-term outcome of
acute kidney injury in hospital admissions of Hong Kong. J
Nephrol Ther. 2021 Nov 17;11(8). doi: 10.24966/NRT-
7313/100063.

5. Nisa AU, Ali A, Khan AK, Malik S, Yagoob R. Frequency and
predictors of acute kidney injury in patients
with decompensated liver cirrhosis. Biol Clin SciRes J
[Internet]. 2025 Feb 28 [cited 2025 Aug 27];6(2):111-3.
Available from: https://bcsri.com/ojs/index.php/bcsri/arti
cle/view/1578. doi: 10.54112/bcsrj.v6i2.1578.

6. Hanif S, Sattar RA. Frequency of acute kidney injury (AKI)
among patients presenting with organophosphate
poisoning at National Poison Control Centre, Karachi: a
prospective cross-sectional survey. Pak J Med Sci. 2022
Mar-Apr;38(3Part-1):542-6. doi: 10.12669/pjms.38.3.4819.

7. Prasad N, Jaiswal A, Meyyappan J, Gopalakrishnan N,
Chaudhary AR, Fernando E, et al. Community-acquired
acute kidney injury in India: data from ISN-acute kidney
injury registry. Lancet Reg Health Southeast Asia. 2024 Jan
25;21:100359. doi: 10.1016/j.lansea.2024.100359.

8. Akter S, Kamal MM. Clinical profile and aetiology of acute
kidney injury developing in patients hospitalized due to
non-renal cause with pre-existing normal renal function. )
Dhaka Med Coll. 2024;32(1):85-91.
doi: 10.3329/jdmc.v32i1.76455.

9. Saghafi A, Aghaali M, Saghafi H. Acute kidney injuryin
hospitalized COVID-19 patients in lran; a
systematic review and meta-analysis. J Renal Inj Prev.
2021;10(2):e09. doi: 10.34172/jrip.2021.09.

10. Hoste EAJ, Kellum JA, Selby NM, Zarbock A, Palevsky PM,
Bagshaw SM, et al. Global epidemiology and outcomes of
acute kidney injury. Nat Rev Nephrol. 2018
Oct;14(10):607-25. doi: 10.1038/s41581-018-0052-0.

11. Esposito P, Cappadona F, Marengo M, Fiorentino M,
Fabbrini P, Quercia AD, et al. Recognition patterns of
acute kidney injury in hospitalized patients. Clin Kidney J.
2024 Jul 22;17(8):sfae231. doi: 10.1093/ckj/sfae231.

12. Teo SH, Lee KG, Koniman R, Tng ARK, Liew ZH, Naing TT, et
al. A prospective study of clinical characteristics and
outcomes of acute kidney injury in a tertiary care Centre.

Ann Pak Inst Med Sci

Sept-Oct 2026 Vol. 22 No. 4 418


https://doi.org/10.1007/s40620-025-02234-4
https://doi.org/10.2215/CJN.00710113
https://doi.org/10.1016/j.kint.2017.03.020
https://doi.org/10.24966/NRT-7313/100063
https://doi.org/10.24966/NRT-7313/100063
https://bcsrj.com/ojs/index.php/bcsrj/article/view/1578
https://bcsrj.com/ojs/index.php/bcsrj/article/view/1578
https://doi.org/10.54112/bcsrj.v6i2.1578
https://doi.org/10.12669/pjms.38.3.4819
https://doi.org/10.1016/j.lansea.2024.100359
https://doi.org/10.3329/jdmc.v32i1.76455
https://doi.org/10.34172/jrip.2021.09
https://doi.org/10.1038/s41581-018-0052-0
https://doi.org/10.1093/ckj/sfae231

13.

14.

15.

16.

Ann Pak Inst Med Sci

Frequency and Outcomes of Acute Kidney Injury Among Patients Admitted to the Medical Ward...

BMC Nephrol. 2019 Jul
doi: 10.1186/512882-019-1466-z.
Esposito P, Cappadona F, Prenna S, etal. Acute
kidney injury in hospitalized patients with real-life analysis
of incidence and clinical impact in Italian hospitals (the
SIN-AKI study). Sci Rep. 2025;15:14261.
doi: 10.1038/s41598-025-96236-8.

Khan |, Ifthikhar M, Hamza A, Jamal A, Saleem MN, Khan
SJ. Frequency of acute kidney injury in patients admitted
with acute stroke at Hayatabad Medical Complex,
Peshawar. Cureus. 2024;16(11):e73974.
doi: 10.7759/cureus.73974.

Hussain SW, Qadeer A, Munawar K, Qureshi MSS, Khan
MT, Abdullah A, et al. Determining the incidence of
acute kidney injury usingthe RIFLE criteriain the
medical intensive care unitin a tertiary care hospital
setting in Pakistan. Cureus. 2019;11(2):e4071.
doi: 10.7759/cureus.4071.

Azevedo FB, Samaan F, Zanetta DMT, Yu L, Velasco IT,
Burdmann EA. Epidemiology of acute kidney injury in
the clinical emergency: a prospective cohort study at a

26;20(1):282.

17.

18.

19.

20.

high-complexity public university hospital in S3o Paulo,
Brazil. PLoS One. 2024;19(9):e0309949.
doi: 10.1371/journal.pone.0309949.

Esposito P, Cappadona F, Marengo M, Fiorentino M,
Fabbrini P, Quercia AD, et al. Recognition patterns
of acute kidney injury in hospitalized patients. Clin Kidney
J. 2024;17(8):sfae231. doi: 10.1093/ckj/sfae231.

Machado MN, Nakazone MA, Maia LN. Prognostic value of
acute kidney injury after cardiac surgery according to
Kidney Disease: Improving Global Outcomes definition
and staging (KDIGO) criteria. PLoS One. 2014;9(5):e98028.
doi: 10.1371/journal.pone.0098028.

Luo S, Lai J, Mo L, Shen X, Fang R. Prediction of hospital
mortality in sepsis-associated acute kidney injury using a
machine-learning  approach: a multicenter  study
using SHAP interpretability analysis. Clin  Kidney J.
2025;19(1):sfaf372. doi: 10.1093/ckj/sfaf372.
Manrique-Caballero CL, Del Rio-Pertuz G, Gomez H.
Sepsis-associated acute kidney injury. Crit Care Clin.
2021;37(2):279-301. doi: 10.1016/j.ccc.2020.11.010.

Sept-Oct 2026 Vol. 22 No. 4

419


https://doi.org/10.1186/s12882-019-1466-z
https://doi.org/10.1038/s41598-025-96236-8
https://doi.org/10.7759/cureus.73974
https://doi.org/10.7759/cureus.4071
https://doi.org/10.1371/journal.pone.0309949
https://doi.org/10.1093/ckj/sfae231
https://doi.org/10.1371/journal.pone.0098028
https://doi.org/10.1093/ckj/sfaf372
https://doi.org/10.1016/j.ccc.2020.11.010

