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Abstract  

Background: Despite the fact that the coronavirus disease-2019 (COVID-19) typically 

presents with respiratory symptoms, multi-organ manifestations including the kidney has 

been documented. However, literature regarding the magnitude and pattern kidney insults 

following COVID-19 is rather scattered and scarce in developing countries such as Ethiopia. 

Objective: To assess the magnitude and pattern of acute kidney injury among COVID-19 

patients admitted to isolation and treatment center of St. Paul’s Hospital Millennium Medical 

College (SPHMMC), Addis Ababa, Ethiopia from June 1, 2020 to May 30, 2021. 

Methods: A facility-based, retrospective study was conducted at SPHMMC. Systematic 

random sampling technique was applied to select 248 COVID-19-infected patients who were 

admitted from June 1, 2020 to May 30, 2021 to isolation and treatment center of SPHMMC.  

Data were entered to Microsoft Excel spreadsheet (version 2016) and analyzed using SPSS 

version 26. Descriptive analysis was used for statistical analysis, and multivariable logistic 

regression analysis was used to determine associations between dependent and independent 

variables. A p-value <0.05 was considered significant. Texts, tables and figures were used to 

present the results.  

Results: In total, 243 patients were included in this study, with a response rate of 98%.  

Males (150;61.7%) predominated, and patients’ median (interquartile range) age was 55 (40–

65) years. AKI was diagnosed in 60 (24.7%; 95%CI: 19–30%) of the patients. Stages 1, 2, 

and 3 AKI accounted for 25%, 33.3% and 41.7%, respectively. Disease severity and exposure 

to nephrotoxic medications contributed to the development of AKI. Patients with severe 

COVID-19 [AOR(95%CI) = 3.62(1.02,12.89)], critical COVID-19 [AOR(95%CI) = 

7.10(1.78,28.27), exposure to nephrotoxins [AOR(95%CI) = 3.23(1.34,7.77)] were more 

likely to develop AKI. 

Conclusion: Acute kidney injury is a common and serious complication among hospitalized 

COVID-19 positive patients, particularly among those with severe disease and exposure to 

nephrotoxic medications. Thus, it is imperative to prevent kidney injury in such vulnerable 

cohort of patients. 
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1. Introduction  

1.1 Background 

Since its outbreak in Wuhan city, China in December 2019, the COVID-19 pandemic has 

continued to impose serious, multidimensional problems in human lives including remarkable 

unfavorable consequences for healthcare and economy (1). As of 6 April 2023, there had 

been about 762.2 million confirmed cases of COVID-19 and nearly 6.9 million deaths 

directly attributable to COVID-19 worldwide. Similarly, the viral infection has impacted and 

claimed the lives of many people in the sub-Saharan region as well. For instance, Ethiopia 

reported more than 500,633 confirmed cases with 7,573 deaths till 6 April 2023 (2). 

Predominantly affecting the respiratory system, the clinical manifestation of this novel viral 

infection appears to be varied. Clinically, it involves extra-pulmonary features such as 

cardiac, hematological, digestive, nervous and renal systems, and it ranges from 

asymptomatic infection, mild upper respiratory tract illness, to severe viral pneumonia with 

respiratory failure and death (1,3,4). A sizeable number of studies documented that the 

kidney is a vulnerable organ in COVID-19 patients with evidence of acute kidney injury 

(AKI) occurring in up to 37.5% of fatal cases of COVID-19 (1). 

Acute kidney injury (AKI), a sudden reduction in kidney function, has been noted to occur at 

all stages of COVID-19. In general, AKI is characterized by an acute decrease in renal 

function that can be multifactorial in its origin and is associated with complex 

pathophysiological mechanisms (5,6). Multiple pathophysiologic mechanisms have been 

suggested in COVID-19 cases, and they include intrinsic renal pathology such as thrombotic 

vascular processes, viral mediated tubular cell injury, and glomerulonephritis have been 

reported, as well as AKI resulting from extrinsic factors such as fluid depletion, multi-organ 

failure, and rhabdomyolysis (7,8). As an important poor prognosticating factor, AKI typically 

occurs among patients progressing to the most severe stage of illness involving extra-

pulmonary systemic hyper-inflammation (9). 

Different risk factors have been identified that predispose COVID-19 patients to development 

of AKI. Studies in the UK and USA observed that male sex, black ethnicity, baseline 

eGFR<60 ml/min/1.73m2, hypertension, and in-patient diuretic usage were contributing 

factors for development of AKI (10,11). The incidence of AKI is generally varied across 

different settings as a result of different factors including the clinical context and the 



2 

 

definitions used. Despite the recognition of AKI as a common complication of COVID-19 in 

the literatures, there remains lack of epidemiological data regarding its incidence and patterns 

in developing countries Ethiopian context that would help in optimizing measures and design 

mitigation strategies. Thus, the purpose of this study is to assess the magnitude of AKI in 

Ethiopian COVID-19 patients as well as the clinical patterns of AKI in COVID-19 patients 

admitted to isolation and treatment center of SPHMMC, Addis Ababa, Ethiopia. 

1.2 Statement of the problem 

Although preliminary evidence indicated that the frequency of kidney disease in the COVID-

19 population was negligible, a recent systematic review of the scientific literature with a 

meta-analysis of clinical studies indicated that the incidence of AKI in patients with COVID-

19 during their hospital stay was common (around 15%), and the frequency of AKI among 

patients with severe COVID-19 was much more common (around 50%) (12). 

In several literatures, AKI has been described as a frequent COVID-19 complication that 

significantly worsen the prognosis in critically ill patients (13–16). The overall mortality rate 

of COVID-19 was as high as 37.5% in certain sub-Saharan regions, with most deaths 

occurred during the first 24 hours of admission (17). As in many settings, the development of 

AKI is associated with an increased risk of mortality. The incidence of AKI in hospital-

admitted COVID-19 patients was 25.3%, and mortality rate was remarkably higher in those 

group of patients (75.9% versus 24.1%) (18).  Again, an Egyptian study found that AKI in 

COVID-19 patients is associated with a high mortality rate in ICU-COVID-19 patients (19).  

In Ethiopia, although patients with severe forms of COVID-19 have been usually admitted to 

the ICU with associated unacceptably high mortality rate (20), published literature from the 

country on the magnitude, pattern and associated factors for AKI incidence is rather 

negligible. Early identification and timely management of AKI, particularly in high-risk 

patients, and post-AKI care for survivors of an AKI episode is likely to improve the worse 

short-term outcomes (4,16). However, such lack of evidence might have challenged the 

strategies that would help prevent the incidence and lessen the burden of AKI that would 

potentially lead to a higher death toll. Thus, this study is designed to bridge this knowledge 

gap. 

1.3 Significance of this study  

This study is hoped to be useful in adding to knowledge body regarding to assess the 

magnitude of AKI in COVID-19 patients as well as the clinical patterns of AKI in COVID-19 
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patients admitted to isolation and treatment center of SPHMMC, Addis Ababa, Ethiopia. The 

finding of the study will be insightful to key stakeholders such as local policy makers, 

hospital society, health care providers and others by refocusing their policies and strategies at 

reducing the burden and impact of AKI, through better prevention, improved access to care, 

and promotion of clinical research to improve treatment standards. Thus, the study is believed 

to create in improved awareness among health-care providers and proactive prevention and 

management of AKI. Additionally, it is also expected that the findings will shed some light 

on potential action points for further quality improvement programs and integration of the 

existing intensive care protocols with the standard management guidelines. Finally, it also 

will be an additional source of information and an inspiration for further research 

undertakings in similar settings. 
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2. Literature review 

2.1 Overview of AKI 

Numerous literatures define acute kidney injury in different ways (21). The KDIGO 2012 

defines acute kidney injury (AKI) based on the following criteria: (i) an increase in serum 

creatinine (SCr) by ≥0.3 mg/dl within 48 hours, or (ii) an increase in serum creatinine to ≥1.5 

times baseline within the prior 7 days, and (iii) Urine volume <0.5 mL/kg/h for 6 hours (22). 

On the other hand, the risk of renal failure, injury to the kidney, failure of kidney function, 

loss of kidney function, and end-stage renal failure (RIFLE) criteria defines AKI as an 

increase in serum creatinine to ≥1.5 or a decrease in estimated glomerular filtration rate 

(GFR) of more than 25% while the Acute Kidney Injury Network (AKIN) defines AKI as an 

increase in serum creatinine ≥0.3 mg/dl or increase ≥150% to 200% (1.5- to 2-fold) from 

baseline within 48 hours (21–23).  

Based on AKIN criteria, patients having an increase in serum creatinine ≥ 1.5 of the baseline 

or decrease in GFR ≥ 25% are classified as stage 1. Alternatively, urine output < 0.5 mL/kg 

per hour for 6 hours is also feature of stage 1. Similarly, those having an increase in serum 

creatinine ≥ 2.0 of the baseline or decrease in GFR ≥ 50% constitute stage 2. Stage 2 can also 

be defined by a urine output < 0.5 mL/kg per hour for 12 hours. And those having an increase 

in serum creatinine ≥ 3.0 of the baseline or SCr ≥ 4.0 mg/dL (354 μmol/L) or a decrease in 

GFR ≥ 75% or those requiring RRT fall into stage 3. Or else, stage 3 can also be defined by a 

urine output < 0.3 mL/kg per hour for 24 hours or anuria for 12 hours (21). 

Acute kidney injury (AKI) is a common and serious complication in critically ill patients. 

AKI is a clinical syndrome with multiple etiologies. In COVID-19 infected patients, it may 

arise from a constellation of factors such as hypotension, sepsis, rhabdomyolysis, multi-organ 

failure, use of nephrotoxic medications as well as direct infection in some cases (24). It is a 

common complication in hospitalized patients, and is associated with several both short- and 

long-term adverse outcomes (4). In fact, the association of AKI with short-term adverse 

outcomes is well recognized, and causes major patient and public health burden in terms of 

complications, need for renal replacement therapy, increased length of hospital stays, hospital 

readmission, and costs of treatment. Moreover, AKI-related complications are associated 

with an increased risk of in-hospital mortality, especially in severe AKI (25). 
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2.2 Incidence and pattern of AKI among COVID-19 patients  

Globally, AKI was observed to frequently complicate the course of COVID-19 

hospitalizations and is associated with increased severity of illness, prolonged duration of 

hospitalization, and poor prognosis (26). In a retrospective analysis of 536 COVID-19 cases 

across several hospitals in Hong Kong, Chu et al. reported acute renal impairment in 6.7% of 

admitted patients occurring at a mean duration of 20 days. Half of those with acute renal 

impairment had oliguria. Also, dipstick proteinuria was found in 84.6% of the 26 patients that 

developed acute renal failure though heavy proteinuria was uncommon (27). 

In a large English study that included 1248 inpatients, 487 (39%) experienced AKI (51% 

stage 1, 13% stage 2, and 36% stage 3). The weekly AKI incidence rate gradually increased 

to peak at week 5 (3.12 cases/100 patient-days), before reducing to its nadir (0.83 cases/100 

patient-days) at the end the study period (week 10) (28). On the other hand, a retrospective 

American study that includes the first 370 patients consecutively hospitalized with confirmed 

COVID-19 illness at a 242-bed teaching hospital reported AKI in 179 (54.7%) patients. 

Specifically, 69 (21.1%) had stage 1, 42 (12.8%) had stage 2, and 68 (20.8%) had stage 3 

AKI. In 137 of 179 (76.5%) patients. the overall mortality rate was 40.7%  (29). Also, Luther 

et al. conducted a prospective observational study of 57 patients admitted to intensive care. 

The author found that most (89%) of patients developed AKI, and 51% had KDIGO stage 2, 

and 23% had stage 3 AKI (30). 

In the retrospective Mexican study carried out by Casas-Aparicio and colleagues, 99 patients 

with COVID-19 infection were studied, and 58.6% (n=58) developed AKI (31). Moreover, in 

an observational prospective study that included 41 Spanish COVID-19 cases with AKI, AKI 

etiology was prerenal in 61%, acute tubular necrosis in the context of sepsis in 24.4%, 

glomerular in 7.3% and tubular toxicity in 7.3% of the cases. The study reported proteinuria 

in 88.9% and hematuria in 79.4% of patients. Further, 48.8% of patients required renal 

replacement therapy (RRT) (32). In Sweden, he majority (n = 51, 89%) of patients developed 

AKI, and 27 (47%) patients had 

predominantly oliguric AKI 

In Italy, Alfano et al. reviewed the health medical records of 307 consecutive patients with 

COVID-19 hospitalized at the University Hospital of Modena. In this study, AKI was 

diagnosed in 69 out of 307 (22.4%) COVID-19 patients. Stages 1, 2, or 3 AKI accounted for 

57.9%, 24.6% and 17.3%, respectively (33). Likewise, another study Oo et al. in Brunei 
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Darussalam reported that 109 (11.7%) out of the 930 COVID-19 patients had AKI, with 

KDIGO Stage 1 (67.9%), 2 (13.8%), and 3 (18.3%) (34). 

Likewise, in July 2020, El-Sayed et al. analyzed the data of 734 COVID-19 cases admitted to 

the Ahmad Maher Teaching Hospital in Cairo, Egypt. The study noted that AKI was more 

common in hospitalized mild COVID-19 patients than in home-isolated and ICU COVID-19 

patients (15.0% versus 10.8% and 14.2%, respectively). The overall occurrence rate of AKI 

was significantly higher in COVID-19 patients (14%). Hemodialysis, on the other hand, was 

required in 76% of the extreme ICU COVID-19 patients who developed AKI (22/29). The 

mortality rate in COVID-19 patients was tripled from 4.8% in those without AKI to 15.4% in 

those having concomitant AKI (19). 

Recently, the incidence and mortality rates were reported to be very high in sub-Saharan 

African (SSA) countries compared to developed countries, with a very different pattern from 

that of more developed countries (35). In line with this, Diana and colleagues recorded a high 

incidence (33.9%) of AKI, which occurred in 374 out of the total 1102 COVID-19 infected 

patients admitted to the two hospital of South Africa. Among these AKI patients, 91 (24.3%) 

patients required intensive care, and 32 (8.6%) received kidney replacement therapy (35). In 

Somalia, a retrospective analysis of 102 COVID-19 patients presented to a tertiary teaching 

hospital in Mogadishu during the second wave of COVID-19 was done. The prevalence of 

acute kidney injury was 12.7% (36). 

Likewise, in Ethiopia, Goffe et al. carried out a hospital-based retrospective cross-sectional 

study design admitted COVID-19 patients at two treatment centers of Addis Ababa by 

reviewing data from September 2020 to September 2021. The authors reviewed a total of 402 

patient charts, and they reported that proportion of patients with acute kidney injury was 

remarkably high, standing at 18.9% (37). 

2.3 Factors affecting the incidence of AKI among COVID-19 patients 

A number of factors have been identified to contribute to incidence of AKI. Among the 

factors which has shown to be significantly associated with acute renal impairment in SARS 

epidemic were age, sex, and presence of acute respiratory distress syndrome, diabetes and 

heart failure (38). The incidence of acute renal impairment was shown to be higher among the 

elderly and in the presence of co-morbidities such as diabetes, heart failure, respiratory 

failure, acute respiratory distress syndrome (ARDS) and multiple organ system failure. SARS 

patients who subsequently developed acute renal failure (ARF) also had lower plasma sodium 
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and albumin with elevated alanine aminotransferase and plasma LDH on admission 

compared with those without ARF (27).  

As in the case of SARS, older individuals are at a higher independent risk for the 

development of AKI in COVID-19. Other factors found to be associated with AKI in 

COVID-19 patients include male gender, multiple pre-existing comorbidities including 

hypertension, diabetes and cerebrovascular disease, greater severity of illness, increased 

infection indicators, lymphopenia, elevated D-dimer and impaired heart and liver functions 

(39). Oo et al. reported that age, male gender, gastrointestinal symptoms, antibiotics, and 

nephrotoxins exposure were significantly associated with AKI (34). 

In the case of English patients, Jewell et al. reported that pre-existing renal impairment, and 

inpatient diuretic were independently associated with a higher risk for AKI. In addition, AKI 

was a strong predictor of 30-day mortality with an increasing risk across AKI stages. One 

third of AKI3 survivors (30.7%), had newly established renal impairment at 3 to 6 months 

(28). Alfano et also observed that COVID-19-associated AKI was independently associated 

with in-hospital death compared to non-AKI patients (33). 

In the retrospective Mexican study carried out by Casas-Aparicio et al., AKI was regarded as 

an important risk factors for mortality along with obesity and requirement of vasoactive drugs 

on admission. Further, it was observed that in-hospital mortality was significantly higher in 

patients with AKI stage 3 (79.3%) and AKI stage 2 (68.7%) compared with those with AKI 

stage 1 (22). Moreover, the previous Spanish study observed than patients who developed 

AKI during hospital stay presented with higher C-reactive protein, Lactate dehydrogenase-

LDH and d-dimer values, more severe pulmonary damage, more frequent intensive care unit-

ICU admission, treatment with lopinavir/ritonavir and biological drugs and RRT requirement 

(32). 

In other African settings, older age, pre-existing hypertension and biochemical evidence of 

severe disease, including high ferritin, lactate dehydrogenase, d-dimer and C-reactive protein, 

were significantly higher in the patients with AKI versus those without (35). Bashir et al. 

documented a significant association between acute kidney injury, CRP and ferritin among 

patients in Somalia (36). In the case of Ethiopia, it was documented that factors such as age 

of 35 years or younger, female gender, and isolation type ICU were significantly associated 

with acute kidney injury (37). 
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Therefore, from review of the related literature, it was learned that COVID-19 pneumonia 

presents as a systemic disease involving multiple systems. Further, it was observed that acute 

kidney injury is a common complication in hospitalized COVID-19 patients with varying 

magnitude across settings and a marker for poor patient outcomes. It was documented that 

factors associated with AKI in coronavirus infected patients may include elderly age, male 

sex, presence of comorbidities as well as pre-existing chronic kidney disease and end stage 

renal disease. However, it was indicated that there exists a knowledge gap in sub-Saharan 

region, Ethiopia included, as most of the studies are concentrated in the industrial countries. 
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2.4 Conceptual framework 

This is the conceptual framework developed specifically for this study by the principal 

investigator through reviewing related literature such as the study done by El-Sayed and 

colleagues (19) in which this study aimed to assess. The framework tries to figure out 

associated factors that affect the development of AKI in COVID-19 patients, and is believed 

to support the study entitled ‘Pattern of acute kidney injury among COVID-19 patients 

admitted to isolation and treatment center of SPHMMC, Addis Ababa, Ethiopia’ 

 

Figure 1. Conceptual framework for factors affecting development of acute kidney 

injury among COVID-19 patients admitted to isolation and treatment center of 

SPHMMC, Addis Ababa, Ethiopia from June 1, 2020 to May 30, 2021. 

 

  

Acute kidney 

injury 

Clinical factors: Disease 
severity, duration of 

symptoms, comorbidities 
such as hypertension, 

diabetes mellitus, 
complication 

Iatrogenic factors: Nephrotoxic 
medications, resuscitation  

Socio-demographic factors: Age, 
sex, residence, source of referral 
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3. Objective of study 

3.1 General objective 

• To assess the magnitude and pattern of acute kidney injury among COVID-19 patients 

admitted to isolation and treatment center of SPHMMC, Addis Ababa, Ethiopia, from 

June 1, 2020 to May 30, 2021 

3.2 Specific objectives 

• To explore the magnitude of acute kidney injury among COVID-19 patients admitted 

to isolation and treatment center of SPHMMC, Addis Ababa, Ethiopia, from June 1, 

2020 to May 30, 2021 

• To assess the pattern of acute kidney injury among COVID-19 patients admitted to 

isolation and treatment center of SPHMMC, Addis Ababa, Ethiopia, from June 1, 

2020 to May 30, 2021 

• To assess the outcome of acute kidney injury among COVID-19 patients admitted to 

isolation and treatment center of SPHMMC, Addis Ababa, Ethiopia, from June 1, 

2020 to May 30, 2021 

• To identify factors associated with the development of AKI among COVID-19 

patients admitted to isolation and treatment center of SPHMMC, Addis Ababa, 

Ethiopia, from June 1, 2020 to May 30, 2021 
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4. Methods and Materials 

4.1 Study area 

The study was conducted at St. Paul’s Hospital Millennium Medical College (SPHMMC), 

one of the largest government hospitals located in Addis Ababa, the capital city of Ethiopia. 

The college has more than 2800 clinical, academic and administrative and supporting staffs 

that provide medical specialty service to patients who are referred from all over the country. 

Built in 1969, the hospital serves about 200,000 patients annually on average and a catchment 

population of more than 5 million people from different parts of the country. On top of this, 

this referral hospital is a teaching center for both undergraduate and postgraduate health 

science students. It delivers clinical service in a variety of activities including COVID-19 

patients. The hospital has more than 700 beds dedicated to inpatient service. 

Since June 8, 2020, the hospital was officially designated as the national center for the 

management of COVID-19-infected patients in the country. It was repurposed to have 

different compartments on the already-existing building, including an intensive care unit 

(ICU) and Semi-ICU for treatment of patients at different levels of illnesses after being 

triaged as per the WHO criteria. The isolation and treatment center, where severe and critical 

cases of COVID-19 were admitted, has 10 beds with mechanical ventilator and dialysis 

machine with additional 13 beds at the adult ICU. It was dedicated for isolating and treating 

COVID-19 cases, with high turnover of patients. The care of ICU patients is given by a 

multidisciplinary team consisting nurses, residents, laboratory technologists, pharmacists, 

internists, anesthesiologists, pulmonologists, emergency and critical care specialists and other 

supporting staff. 

4.2 Study design 

A facility-based, retrospective study was employed. 

4.3 Study period 

The study period was from June 1, 2020 to May 30, 2021. 

4.4 Source population 

All adult patients with confirmed COVID-19 infection admitted to isolation and treatment 

center of SPHMMC 
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4.5 Study population 

All adult patients with confirmed COVID-19 infection admitted to isolation and treatment 

center of SPHMMC during the study period selected via systematic random sampling 

technique and who fulfill the eligibility criteria 

4.6 Eligibility criteria 

4.6.1 Inclusion criteria  

• Patients aging 15 years or more 

• Patients with at least two records of renal function tests 

4.6.2 Exclusion criteria  

• Patients with incomplete or lost medical charts 

• Those with pre-existing progressive kidney pathology 

4.7 Sample size determination and sampling technique 

Taking the population proportion of COVID-19 patients reported to have AKI to be 18.9% 

taken from the previous study done in previous Ethiopian report (37), 

� �
����1 � �	


�
 

n = the required sample size 

p = proportion of COVID-19 patients reported to have AKI – 18.9%  

Zα\2 = the critical value at 95% confidence level = 1.96  

e = precision (margin of error) = 5%  

Accordingly, 

� �
�1.96	� ∗ 0.189�1 � 0.189	

0.05�
 

� �
�1.96	� ∗ 0.189�0.811	

0.05�
 

� � 236 

Hence, adding 5% of the calculated sample size for contingency that might happen due lost 

charts or incomplete reports, the final sample size became 248. Therefore, as the total number 
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of COVID-19 patients admitted to the isolation and treatment center during the specified 

study period is estimated to be 547, systematic random sampling technique was employed to 

recruit study patients after selecting the first patient with a lottery method, and taking k as 

2≈547/248. 

4.8 Data collection tools and procedures 

Data were collected from patients’ medical records using structured data collection checklist. 

The data collection format includes questions divided into three parts (background 

information, clinical variables, and laboratory parameters). Data were gathered from logbook 

records of isolation and treatment patient registry over one-year period (from June 1, 2020 to 

May 30, 2021), and the charts of the selected ones were traced, retrieved and reviewed. Two 

professional general practitioners were recruited and brief training on data collection 

procedure was delivered by the principal investigator. 

4.9 Study variables 

4.9.1 Dependent variables 

− Development of acute kidney injury 

− Pattern of acute kidney injury 

− Outcome of acute kidney injury 

4.9.2 Independent variables 

 - Age 

- Sex  

- Residence 

- Source of referral 

- Severity of the illness 

- Duration of illness 

- Nephrotoxic medications 

- History of kidney disease 

- Comorbidity 

- Need for a mechanical ventilator 
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- Presence of hospital acquired illness 

4.10 Operational definitions 

- Acute kidney injury:  refers to an increase in serum creatinine by ≥ 0.3 mg/dl (≥ 26.5 

μmol/l) within 48 hours; or an increase in serum creatinine to ≥ 1.5 times baseline, 

which is known or presumed to have occurred within the prior 7 days; or a urine 

volume <0.5 ml/kg/h for 6 hours 

- Baseline serum creatinine: represents the first documented serum creatinine on 

admission or prehospital record of creatinine within seven days, whichever available 

- Hospitalized COVID-19 patient: includes all patients who had COVID-19 

pneumonia diagnosed by a positive PCR of a nasopharyngeal sample for SARS-CoV-

2 and/or a typical chest computed tomography with requirement for supplementary 

oxygen and admitted to the hospital. 

4.11 Data processing and analysis  

Data entering, coding and cleaning were performed using Microsoft Excel spreadsheet 

(version 2016) and statistical analysis was done using Statistical Package for Social Sciences 

(SPSS) version 26. Frequency and cross tabulation were used to check for missed value and 

variables. The demographic and clinical characteristics of patients were computed using 

descriptive statistics such as mean, percentage, frequencies, and standard deviation. Logistic 

regression was used to determine associations between independent and dependent variable 

(that is, development of AKI). Those variables with p value of ≤0.2 in binary logistic 

regression were exported to multiple logistic regression. Finally, the study findings were 

presented using texts, tables and figures.  

4.12 Data quality management 

An English version, pretested checklist was used to collect data. Pretesting was done 5% of 

the total sample size, after which feedback was sought from data collectors to modify and 

finalize the data collection tool. Brief training for the data collectors (two health 

professionals) about the process of data collection was given before the process of data 

collection. Close supervision was maintained during data collection and filled checklists were 

double-checked daily for consistency and completeness by data collectors and principal 

investigator before analysis. 
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4.13 Ethical consideration 

Ethical clearance was obtained from Institutional Review Board (IRB) of Saint Paul’s 

Millennium Medical College. Permission letter was submitted to the medical record unit from 

the Department of ECCM & Research Directorate to retrieve and review the charts. 

Following this, introduction and familiarization of the data collectors with the team unit was 

secured. The collected data were kept anonymous and confidential.  

4.14 Dissemination of the study findings 

The findings of this study will be submitted to the Department of ECCM of SPHMMC as a 

partial fulfillment of specialty certificate in ECCM. The outcome of this study will be 

presented at annual ECCM conference. Furthermore, as the results are assumed to be inputs 

for the health policy makers, efforts will be exerted to notify the Federal Ministry of Health 

(FMoH) on the key findings of the present study. Finally, the manuscript will be submitted to 

a reputable scientific journal for possible publication.  
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5. Results 

5.1 Socio-demographic characteristics of patients  

This study included data derived from a total of 243 adult patients with confirmed COVID-19 

infection admitted to isolation and treatment center of SPHMMC, with a response rate of 

98%. Among the studied patients, males (150;61.7%) predominated, with a male-to-female 

ratio of 1.61:1. Patients’ age ranged from 17 to 100 with a median (interquartile range) of 55 

(40–65) years, respectively. Of these, approximately half (112;46.1%) aged between 35 and 

60 years by the time of the study. Most (182;74.9%) of the studied patients were residents of 

Addis Ababa. Half (121;49.8%) of the patients were transferred from other unit of the study 

facility (Table 1). 

 

5.2 Clinical profile of patients 

With respect to clinical profile of the studied patients, close to half (107;44%) had 

hypertension. Following this, diabetes mellitus (97;39.9%) and cardiac disease (28;11.5%) 

were the most frequently documented coexisting medical conditions. Cough (188;77.4%), 

shortness of breath (150;61.7%) and fatigue (116;47.7%) were the three most commonly 

reported clinical symptoms among the studied patients. Overall, the median duration of 

Table 1. Socio-demographic characteristics of adult patients with confirmed COVID-19 
infection admitted to isolation and treatment center of SPHMMC, Addis Ababa, Ethiopia from 
June 1, 2020 to May 30, 2021 

Variable Frequency Percent (%) 

Sex   
Male 150 61.7 

Female 93 38.3 
Age group   

<35 years 43 17.7 
35–60 years 112 46.1 
>60 years 88 36.2 
Residence   

Addis Ababa 182 74.9 
Out of Addis Ababa 61 25.1 
Source of referral   

Intra-facility 121 49.8 
Health center 50 20.6 

Public hospital 46 18.9 
Private hospital 24 9.9 

Self-referred 2 0.8 
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symptoms at presentation was 6 days with an interquartile range of 4 to 7. Most (189;77.8%) 

presented within the first week after onset of symptoms (Table 2). 

Majority (106;43.6%) of the patients were diagnosed to have severe COVID-19 disease based 

on WHO classification while a little more than one-third (86;35.4%) had a critical severity of 

the disease. Besides, half (120;49.4%) of the patients were exposed to nephrotoxins such as 

vancomycin during their stay at the hospital (Table 2). 

 

5.3 Biochemical, complication and management related data of the patients 

The median (IQR) of prothrombin time (PT) was 15.1 (13.5–17) seconds while that of partial 

thromboplastin time (PTT) being 26 (21.8–30.04) seconds. More than half (130;53.5%) of the 

total study population had medical complication during their hospital stay, with electrolyte 

Table 2. Clinical characteristics of adult patients with confirmed COVID-19 infection admitted 
to isolation and treatment center of SPHMMC, Addis Ababa, Ethiopia from June 1, 2020 to May 
30, 2021 

Variable Frequency Percent (%) 

Comorbidity   
Hypertension 107 44.0 

Diabetes mellitus 97 39.9 
Cardiac disease 28 11.5 

HIV/AIDS 13 5.3 
Symptoms   

Cough 188 77.4 
Shortness of breath 150 61.7 

Fatigue 116 47.7 
Fever 89 36.6 

Myalgia 45 18.5 
Sore throat 9 3.7 

Abdominal pain 4 1.6 
Duration of symptoms in days (median + 

IQR) 
6 4–7 

Disease duration   
≤7 days 189 77.8 
>7 days 54 22.2 

Disease severity   
Mild 86 35.4 

Severe 106 43.6 
Critical 51 21.0 

Exposure to nephrotoxic medication   
No  123 50.6 
Yes 120 49.4 
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imbalance (102;42%), sepsis (51;21%) and bedsore (6;2.5%) being the most common ones 

(Table 3). 

 

Figure 2. Magnitude and pattern of acute kidney injury among adult patients with confirmed 
COVID-19 infection admitted to isolation and treatment center of SPHMMC, Addis Ababa, 
Ethiopia from June 1, 2020 to May 30, 2021 

In this study, the incidence of AKI among hospitalized COVID-19 patients was 24.7% 

(95%CI: 19–30%). Of these, 25 (41.7%) developed stage 3 AKI and 20 (33.3%) had stage 2 

AKI at its peak (Figure 2). About two-thirds (38;63.3%) of these AKI persisted for more than 

a week time. Renal replacement therapy was required for thirteen (21.7%) of the cases, but 

was done for only four of the patients. Finally, one-fourth (63;25.9%) of all patients died 

while 179 (73.7%) of the patients were discharged alive (Table 3). 

  

75.30%

6.20%

8.20%

10%

0.247

Incidence of acute kidney injury

Non AKI

Stage 1

Stage 2

Stage 3



19 

 

 

5.4 Factors associated with development of AKI 

In this study, nineteen independent variables, namely age group, sex, place of residence, 

source of referral, history of diabetes mellitus, history of hypertension, history of cardiac 

disease, history of HIV/AIDS, duration of illness, nephrotoxic medication status, history of 

cough, shortness of breath, fatigue, fever, myalgia, sore throat, abdominal pain, WHO disease 

severity and sepsis were considered in the bi-variable regression analysis. In order to identify 

factors associated with development of AKI, variables that showed p value of ≤0.25 in the 

binary logistic regression were retained in the multiple regression model to compute adjusted 

odds ratio with corresponding 95% confidence intervals. 

Table 3. Biochemical, complication and management related data of adult patients with 
confirmed COVID-19 infection admitted to isolation and treatment center of SPHMMC, Addis 
Ababa, Ethiopia from June 1, 2020 to May 30, 2021 

Variable Frequency Percent (%) 

PT in seconds (median + IQR) (n=125) 15.1 13.5–17.0 
PTT in seconds (median + IQR) (n=104) 26.0 21.8–30.04 

INR (median + IQR) (n=118) 1.16 1.00–1.32 
In-hospital complication   

No 113 46.5 
Yes 130 53.5 

Type of complication   
Electrolyte imbalance 102 42.0 

Sepsis 51 21.0 
Bedsore 6 2.5 

Diabetic ketoacidosis 5 2.1 
Delirium 4 1.6 

Venous thromboembolism 3 1.2 
Course of AKI (n=60)   
Resolved in 48 hours 2 3.3 

Resolved in 48 hours to 7 days 20 33.3 
Persisted to > 7 days 38 63.3 

Hemodialysis status (n=60)   
Not required 47 78.3 

Required, but not done 9 15.0 
Done 4 6.7 

Patient outcome   
Survived 179 73.7 

Died 63 25.9 
Referred 1 0.4 

PT: Prothrombin time; PTT: Partial thromboplastin time 
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Following this, only seven factors, namely age group, history of hypertension, shortness of 

breath, myalgia, nephrotoxic medication status, WHO disease severity and sepsis were found 

to be candidates, and hence they were exported to further multiple logistic regression to 

control for possible confounders. Enter method was applied to enter variables in the 

multivariable analysis. Consequently, the only two factors that showed statistically significant 

association with development of AKI were disease severity and exposure to nephrotoxic 

medications (Table 4). 

More specifically, this study showed that, when compared to patients with mild disease 

severity, those with severe and critical diseases were more likely develop AKI, with AOR of 

3.62(95%CI 1.02,12.89) and 7.10(95%CI:1.78,28.27), respectively. Furthermore, patients 

who were exposed to nephrotoxic medications during their hospital stay had statistically 

significant higher odds of developing AKI in comparison to those who had no such iatrogenic 

exposure [AOR(95%CI) = 3.23(1.34,7.77)] (Table 4). 
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Table 4. Factors associated with AKI among adult patients with confirmed COVID-19 infection 
admitted to isolation and treatment center of SPHMMC, Addis Ababa, Ethiopia 

Variable AKI COR (95%CI) AOR (95%CI) P value 
Yes (%)  No (%) 

Age group      
<35 years 5 38 1 1 - 

35–60 years 20 92 1.65(0.58,4.72) 1.41(0.43,4.61) 0.573 
>60 years 35 53 5.02(1.80,14.00) 3.06(0.93,10.11) 0.066 
History of 

Hypertension 

     

No 26 110 1 1 - 
Yes 34 73 1.97(1.09,3.56) 1.16(0.56,2.38) 0.687 

Shortness of 

breath 

     

No 17 76 0.56(0.30,1.05) 1.27(0.58,2.79) 0.549 

Yes 43 107 1 1 - 

Myalgia      

No 53 145 1.98(0.84,4.71) 1.58(0.59,4.25) 0.362 

Yes 7 38 1 1  

Disease severity      
Mild 4 82 1 1 - 

Severe 31 75 8.47(2.86,25.14) 3.62(1.02,12.89) 0.047 

Critical 25 26 19.71(6.28,61.88) 7.10(1.78,28.27) 0.005 

Exposure to 

nephrotoxic 

medication 

     

No  10 113  1 - 
Yes 50 70 8.07(3.85,16.94) 3.23(1.34,7.77) 0.009 

Sepsis      
No 39 153 1 1 - 
Yes 21 30 2.75(1.42,5.31) 1.40(0.66,2.94) 0.379 

Only variables with p value <0.25 in multiple logistic regression are shown here 
1: Reference category 
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6. Discussion 

This study aimed to assess the magnitude and pattern of acute kidney injury among COVID-

19 patients admitted to isolation and treatment center of SPHMMC, Addis Ababa, Ethiopia. 

The results demonstrated that one-quarter (24.7%) of the patients developed AKI during their 

course of hospital stay, with majority (41.7%) having stage 3 AKI. Further, it was revealed 

that factors such as disease severity and exposure to nephrotoxic medications were associated 

with development of AKI among hospitalized COVID-19 patients. 

The results demonstrated that one-quarter (24.7%) of the patients developed AKI during the 

course of their hospital stay, with the majority having stage 3. This was consistent with the 

study conducted in Tehran, Iran where 24.8% of patients were observed to develop of AKI  

(40). A comparable finding was also reported by Italian authors, who observed that AKI was 

diagnosed in 22.4% COVID-19 patients (33). 

On the other hand, the present finding was relatively higher than the report of Goffe et al., 

who found that one-fifth (18.9%) of patients developed acute kidney injury (37). The finding 

of this study was also higher than a study conducted in Mogadishu, Somalia where the 

corresponding proportion of patients who developed AKI was low (12.7%) (36). Likewise, 

the current finding was comparatively higher than that of the study done in Brunei, where the 

incidence of AKI was 11.7% (34). The present finding was different from that of Hirsch et 

al., who found that more than one-third (36.6%) developed AKI, with the most common peak 

stage being stage 1 (10). Also, the current finding was much lower than what was obtained in 

Sweden, where majority (89%) of COVID-19 patients developed AKI and (51%) of patients 

had KDIGO stage 2 (30). 

The geographical dissimilarities in the rates of AKI can potentially be explained by the 

differences in the study population, the criteria used to define AKI, admission criteria (as a 

result of hospital admission protocols applied to healthcare systems), the quality of hospital 

care and ethnic predisposition to kidney involvement. For instance, out of the patients studied 

in Somalia, only 10.8% had diabetes mellitus, and only 8.8% hypertension (36) while in the 

present study, a higher proportion (39.9%) had diabetes mellitus and 44% had hypertension. 

Furthermore, this study showed severity of COVID-19 was positively associated with in-

hospital incidence of AKI among patients. This was in agreement with previous reports such 

as Fabrizi et al. and Chan et al., who similar findings among Italian and American 
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populations, respectively as well as the report of Enikeev et al. (12,41,42). Several factors 

contribute to the development of AKI in patients with severe COVID-19, including systemic 

hemodynamic instability, endothelial injury, microvascular thrombi, local inflammation, and 

immune cell infiltration that would be more pronounced among these patients. Additionally, 

cytokine storm and damage-associated molecular patterns (DAMPs) secretion from severely 

injured tissues, such as the lung, may contribute to cell death of renal cells such as podocytes 

and proximal tubular cells (43). Again, critically ill patients with COVID-19 may be at 

increased risk of AKI due to hypoperfusion of kidneys as a result of circulatory collapse 

secondary to hypovolemia, sepsis or cardiogenic shock from underlying cardiovascular 

disease (44). 

Finally, it was also demonstrated that exposure to nephrotoxic medications such as 

vancomycin is an important factor contributing to the development of AKI among 

hospitalized COVID-19 patients. This is supported by the findings independently obtained in 

Brunei, Turkey and Columbia, where exposure to nephrotoxins were significant predictors of 

AKI among COVID-19 positive patients (34,45,46). Nephrotoxic drugs can increase the 

incidence of acute kidney injury (AKI) among hospitalized patients through various 

mechanisms. Exposure to nephrotoxic drugs can lead to impaired glomerular filtration, 

tubular cell toxicity, interstitial nephritis, and crystal nephropathy, ultimately causing AKI 

(47). 
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7. Strength and Limitations 

7.1 Strength 

 A very high chart retrieval rate was obtained, with a chart retrieval rate of 98%. 

 The fact that the study was a retrospective chart review in its nature and no patient 

was contacted physically, there was no concern of COVID-19 transmission during the 

process of data collection. 

7.2 Limitations 

 Some potentially important variables that can affect the incidence of AKI among 

patients with COVID-19 were not consistently available for all patients, and as a 

consequence, they were not be included in the final model. These include body mass 

index, C-reactive protein, D-dimer, qSOFA score, troponin, and procalcitonin. 

 Finally, the study was conducted at a single-center, and thus, the findings should be 

cautiously generalized to other settings, where varying clinico-demographic 

characteristics are anticipated. 
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8. Conclusion and Recommendation 

8.1 Conclusion 

This study showed that AKI is a common complication among hospitalized COVID-19 

positive patients. Its incidence is influenced by certain factors such as disease severity and 

exposure to nephrotoxic medications among hospitalized COVID-19 patients. 

8.2 Recommendation 

Based on the results of this study, the following recommendations can be forwarded. 

For health care professionals, 

In order to reduce the incidence of in-hospital AKI, health care professions should deliver 

prompt management with strict monitoring to hospitalized COVID-19 patients, with 

particular attention to those with severe disease and exposure to nephrotoxic medications. 

For local health policy makers, 

Local policy makers and other concerned stakeholders should devise mechanisms such as 

customized protocols to enhance the quality of care and reduce incidence of in-hospital AKI 

and further potentially preventable complications among patients with novel virus infections 

and for future viral outbreaks or pandemics.  

For researchers, 

Stronger and multicenter studies should be considered to validate the findings obtained in this 

study, and they should include more variables such as body mass index, C-reactive protein, 

D-dimer, qSOFA score, troponin, and procalcitonin. 
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Annex 

Annex I 
Information sheet to medical director of the hospital 

St. Paul’s Hospital Millennium Medical College 

This sheet will be read for medical director of the hospital before collecting any information 

from the registries.  

Greetings. My name is Dr. Chalachew Tadesse and I am a postgraduate student in Emergency 

and Critical Care Medicine at SPHMM 

This governmental hospital was selected to conduct the proposed study “Pattern of acute 

kidney injury among COVID-19 patients admitted to isolation and treatment center of 

SPHMMC, Addis Ababa, Ethiopia: a retrospecive study'' as it has been one of the largest 

government isolation and treatment center in the country with well-functioning ICU, and it 

represents patients from various parts of the country. 

I am humbly requesting your esteemed office to give me permission to conduct the stated 

study in this hospital. Please read the following information for further understanding:  

What the study is about: The purpose of this study is to assess the pattern of acute kidney 

injury among COVID-19 patients admitted to isolation and treatment center of SPHMMC, 

Addis Ababa, Ethiopia. The study is designed to be retrospective study on patients with 

laboratory-confirmed COVID-19 infection admitted to ICU.  

What I will ask you to do: If you agree to facilitate the undertaking of this study; I will be 

using a checklist to collect necessary data from the medical records of patients. The checklist 

will include questions about socio-demographic and clinical data of laboratory-confirmed 

COVID-19 infection admitted to ICU. I would very much appreciate your cooperation in this 

study. 

Risks and benefits: The result of the study is believed to help responsible body to advance 

ICU care and optimize care for high-risk COVID-19 patients.  

Confidentiality: All information gathered from the log book and patient medical record will 

be kept confidential. Any of patients’ personal information will not be registered. The records 

of this study will be kept private. In any sort of public report, any information that will be 

making it possible to identify the patient will not be included. Research records will be kept 

in a locked file; only the researcher will have access to the records.  

Contact Address of the Principal Investigator  

Name: Chalachew Tadesse  

 

 



2 

 

Annex II  

English version Questionnaire 

St. Paul’s Hospital Millennium Medical College 

Department of Emergency and Critical Care Medicine 

Section 1: Demographic data 

 

S.N. Question item Possible answer 

101 Age in years  

102 Sex 1. Male                            2. Female  

103 Residence 1. Addis Ababa 
2. Out of Addis Ababa (specify__________) 

104 Source of referral 1. Inpatient (intra-facility transfer) 
2. Government hospital 
3. Health center 
4. Private clinic 
5. Self-referred 
 

105 Pre-existing comorbid condition 
(more than 1 answer possible) 

1. Diabetes mellitus    4. Cardiac disease 
2. Hypertension          5. None  
3. HIV/AIDS              6. Other__________ 

106 Weight in KG  

107 Height in CM  

Section 2: Clinical data of the patient 

201 Fever     Yes  No   

202 Cough     Yes  No   

203 Dyspnea     Yes  No   

204 Sore throat     Yes  No   

205 Diarrhea     Yes  No   

206 Fatigue     Yes  No   

207 Abdominal pain     Yes  No   

208 Myalgia    Yes  No   

209 Disease severity according to 
WHO criteria at initial 
presentation 

Mild  
Severe  
Critical  

210 Duration of illness in days  
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211 Nephrotoxic medications taken No      Yes  

212 If the patient was taking a 
nephrotoxic drug, specify 

Vancomycin  

Ibuprofen  

Aminoglycoside antibiotics  

Indomethacin  

Other (specify_______) 

213 Development of AKI No      Yes  

214 Stage of AKI Stage 1  

Stage 2  

Stage 3  

Section 3: Laboratory and outcome parameters 

301 Baseline serum creatinine, mg/dL  

302 Coagulation profile PT________ 

PTT_______ 

INR_______ 

303 In-hospital complication Sepsis  

Bedsore  

DVT  

PE  

Electrolyte imbalance  

Others (please specify)______________ 

304 Course of AKI Resolved in 48 hours  

Resolved in 48 hours to 7 days  

Persisted to > 7 days  

305 Hemodialysis done Not required  

Required, but not done  

Done  

306 If hemodialysis was done, how 
many times 

___________ 

307 Patient outcome on discharge    Survived:  
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    Death:  

   Referred:  

   Others (specify):  
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Assurance of Investigator 

I the undersigned resident agree to accept all responsibilities for the scientific, 

ethical and technical conduct of the research project and for provision of required 

progress reports as per terms and conditions of the Research and Publication 

Directorate and /or Department of Public Health of St. Paul’s Hospital Millennium 

Medical College.  

 

Name of the Resident:_______________________________  

Signature:_______________________________________ 

Date: ___________________________________________ 

Name of Advisors 

Name of Advisors:_________________________________________ 

Signature:_______________________________________ 

Date: ___________________________________________ 

Name of co-advisors:________________________________  

Signature:_______________________________________ 

Date: ___________________________________________ 

 

 

 


