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Introduction: In December 2019, a coronavirus disease 2019 (COVID-19) disease outbreak started in Wuhan, Hubei Province,
China, and spread rapidly to other regions of the world. Although diffuse alveolar injury and acute respiratory failure were the most
prominent characteristics, further investigation of organ involvement is essential.

Aim: In this study, we aim to determine the prevalence of acute kidney injury (AKI) in covid-19 patients and also the relationship
between inflammatory markers, the severity of lung involvement, and acute kidney injury in COVID-19 patients.

Methods: This was a retrospective analysis of 102 COVID-19 patients presented to a tertiary teaching hospital in Mogadishu during
the second wave of Covid-19 2021. Patients’ age, gender, comorbidities, hemoglobin, platelet, and white blood cell counts, glucose,
urea, creatinine, sodium, potassium, CRP, ferritin, real-time polymerase chain reaction (RT PCR) Covid-19 test and CT scan findings
were all collected.

Results: The mean age of the patients was 58 (Range 23-91 years), including 64 men and 38 women. The prevalence of acute kidney
injury was 12.7%. There was a significant association between acute kidney injury, CRP and ferritin with the p values of P<0.003 and
P<0.004, respectively. For severity of lung involvement with computed tomography finding, 35 (34.3%) had mild, 35 (34.3%) had
moderate and 32 (31.4%) had severe lung involvement. There was significant association between the lung involvement, Ferritin and
CRP levels with P values of P<0.005 and P<0.007 respectively.

Conclusion: Our findings indicate that acute kidney injury is common in covid-19 patients and can increase the morbidity and
mortality of these patients. As a result, clinicians in low-resource countries such as Somalia should be more vigilant about kidney
injury in patients with severe COVID-19.
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Introduction

The current Severe Acute Respiratory Syndrome Coronavirus 2 (SARS-CoV-2) outbreak, which began in Hubei Province
of the People’s Republic of China, has spread rapidly to several other countries. On January 30, 2020, the World Health
Organization (WHO) Emergency Committee declared a worldwide health emergency, citing increased case notification
rates in Chinese and international regions as evidence.'

On March 16, 2020, the Federal Ministry of Health and Human Services of Somalia announced the country’s first
laboratory-confirmed case of coronavirus disease-19 (COVID-19) in a Somali student arriving from China.” Somalia has
reported a total confirmed case of 14,363, in which 7471 active cases, 6153 recovered and 745 death cases.’ According to
a research conducted by De Martino Hospital, Somalia’s largest and only public sector hospital, 131 patients were
admitted between March 30 and June 12, 2020, with 79/131 (60%) being discharged and 52/131 (40%) died during
hospitalization.*
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It is common for patients with severe COVID-19 to be admitted to the critical care unit due to hypoxemic respiratory
failure, requiring mechanical ventilation, or hypotension, requiring the use of vasopressor.”

Dehydration, sepsis-induced hypotension or immunologic injury, and microvascular disease are all thought to
contribute to COVID-19-associated AKI. Because of poor oral intake, sepsis, and cytokine storm, patients with
Covid-19 may develop acute kidney injury, which can vary from prerenal azotemia to acute tubular necrosis.®’

AKI rates vary from 0.5% to 29%, according to early reports from China and Italy, with most estimates falling on the
lower end.® Older age, diabetes, cardiovascular disease, black race, hypertension, and the requirement for ventilation and
vasopressor medicines were all risk factors for AKI.’

Our findings show a significantly increased number of acute kidney injury in Somali patients, as well as a relationship
between inflammatory markers and COVID-19 severity, which will aid clinicians in monitoring and evaluating the

disease’s severity and prognosis.

Methods

Data Collection
Ethical permission was gained from the Institutional Review Board (IRB), and due to retrospective nature of our study
the ethics committee at the Recep Tayyip Erdogan Training and Research Hospital in Mogadishu, Somalia, declared to
waive informed consent and this study was conducted in accordance with the Declaration of Helsinki. Patients’ data were
obtained from the medical record system and analyzed anonymously to protect patients’ privacy.

People who were suspected of having COVID-19 infection and had a chest HRCT scan and a PCR test were studied
from March to April of 2021. We collected their clinical and lab data for the study.

Age, gender, comorbidities, hemoglobin, platelet, and white blood cell counts, glucose, urea, creatinine, sodium,
potassium, CRP, ferritin, and CT scan findings were all collected.

All biochemical tests were performed using an automated chemistry analyzer and ready-to-use reagent kits following
manufacturers’ guidelines (Mindray BS 2000M, China).

Real-time polymerase chain reaction (RT- PCR) test was done using Cepheid’s GeneXpert IV module instrument. The
Picture Archiving and Communication Systems (PACS) were used to collect and assess the outcomes of the chest HRCT

images.

HRCT Inspection

Using a Siemens 16-slice CT scanner, On the day of the patients’ presentation, all initial chest HRCT scans were
performed. Patients were positioned in a supine position while holding a single breath.

HRCT Image Analysis

Each patient’s illness severity score was determined by a radiologist with more than 8 years of expertise in evaluating CT
images. The scans were first checked for typical COVID-19 pneumonia findings (bilateral, numerous, posterior
peripheral ground-glass opacities), as defined by the RSNA Consensus statement.'® The severity of the condition was
then assessed using the grading method outlined below, which is based on a visual evaluation of each affected lobe'"
(Tables 1 and 2).

Table | Sum of the Individual Lobar Scores Indicate the
Overall Severity of the Five Lobes

Total Score (Numerical) Severity (Category)
7 or less Mild
8-17 Moderate
I8 or more Severe
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Table 2 Individual Lobar Scores Based
on Percentage of Involvement

Lobar Involvement Score
5% or less |
5-25% 2
26-49% 3
50-75% 4
>75% 5

Statistical Analysis
SPSS 21.0 was used for the analysis. In descriptive statistics, the demographics, clinical, and laboratory results of the
patients were presented as numbers and relative frequencies. A CT score frequency was calculated and compared to other
clinical factors. For correlations, correlation coefficient test was applied, binary logistic regression was also used and a p
value of less than 0.05 was considered to be statistically significant.

Acute kidney injury is defined according to KDIGO Guidelines as any of: Increase in SCr by X0.3 mg/dl (X*6.5 Imol/
1) within 48 hours; or increase in SCr to X1.5 times baseline, which is known or presumed to have occurred within the
prior 7 days; or Urine volume of 0.5 mL/kg/h for 6 hours.'> We did not use urine output to define AKI, since the
electronic health record’s documentation was unreliable.

Results
Total of 102 patients presented to our clinic during the 2nd wave of covid-19 in Mogadishu. Of these, 64 (62.7%) were
male, 38 (37.3%) were female, with the mean age of 58 (Range 23-91 years). 11 (10.8%) of them had diabetes mellitus,
9 (8.8%) hypertension, 4 (3.9%) hypertension and diabetes, 1 (1%) Asthma and while the rest reported no history of any
chronic diseases (Table 3). The prevalence of acute kidney injury was 12.7% among COVID-19 Patient presented in our
hospital. There was a significant association between acute kidney injury, CRP and ferritin with the p values of P<0.003
and P<0.004, respectively. We found that there is no correlation between the CT lung involvement and acute kidney
injury (Table 4).

When we consider inflammatory markers, 86 (84.3%) of our patients had high CRP levels and 56 (54.9%) had high
ferritin levels.

Table 3 Sociodemographic Factors of Acute Lung Injury

Chronic diseases
No Known Chronic Disease

Acute Kidney Injury
No AKI
AKI

75 (73.5%)

Hypertension 9 (8.8%)
Diabetes mellitus 11 (10.8%)
Asthma 2 (2%)
HTN and Diabetes mellitus 4 (3.9%)
Hypertension and Asthma I (1%)

89 (87.3%)
13 (12.7%)

Variable Frequency (%) Mean
Age
<60 years old 49 (48%) 57.794
260 years old 53 (52%)
Sex
Male 38 (37.3%)
Female 64 (62.7%)
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Table 4 Correlation Between Variables of Interest

Creatinine CRP Levels Ferritin Levels CT Findings
Creatinine 0.003 0.004 0.746
CRP Levels 0.003 0.001 0.007
Ferritin Levels 0.004 0.001 0.005
CT Findings 0.746 0.007 0.005

Note: P-values in bold fonts are statistically significant.

We evaluated the lung involvement with computed tomography finding, 35 (34.3%) had mild, 35 (34.3%) had
moderate and 32 (31.4%) had severe lung involvement. There was significant association between the lung involvement,
Ferritin and CRP levels with P values of and P<0.005 and P<0.007 respectively.

Multiple logistic regression model was used. After adjustment for the other variables, gender, anaemia, Lung injury
were significantly predicting the Acute kidney injury among COVID-19 patients. It was found that female patients were
17 times higher of having Acute kidney injury compared with male (AOR= 17.05; p= 0.036), being anaemic have 8.6
times higher of being acute lung injury compared with normal (AOR=8.6; p<0.035), for those who had mild lung injury

were 102 times higher of being acute kidney injury comparing to severe lung injury (Table 5).

Discussion

Most of our patients were female aged >60 years. The prevalence of acute kidney injury reported was 12.7% among
COVID-19 patients. There were significance weak direct positive association between creatinine and CRP Levels,
Ferritin Levels as well as CT Findings. Being male, older (>60 years), hypertensive and anemic were reported to be
the risk factors of acute kidney injury.

Although in most patients of COVID-19 is characterized by mild-to-moderate symptoms, it is burdened by consistent
morbidity and mortality due to respiratory failure, ARDS and sepsis.'*> COVID-19 is mostly a respiratory infection, but it
can cause multiple organ systems disease, with kidney involvement being typical in moderate-to-severe cases.'* AKI is
a common complication among individuals who are admitted to the hospital for a variety of reasons. We observed that
12.7% diagnosed with COVID-19 developed acute kidney injury (AKI) during their presentation.

Among patients hospitalized with COVID-19, a study carried out by Hirsch et al’ found that 36.6% developed AKI
during their admission. This is a higher rate than has previously been reported from China and other countries, from
smaller studies, and from studies that included patients at varying stages of disease. Cheng et al'® reported from Wuhan,
China, a rate of AKI of only 5.1% of 701 patients. The etiology of AKI in COVID-19 patients has not yet been accurately
estimated. The close temporal association between AKI and the development of respiratory failure is somewhat

Table 5 Predictors of Acute Kidney Injury

Variable B S.E. df Odd Ratio 95% CI P value
Lower Upper
Gender
Male |
Female 2.837 1.352 | 17.059 1.204 241.644 0.036
Hemoglobin
Anemia 2.157 1.022 | 8.644 1.167 64.034 0.035
Normal |
Lung Injury severity
Mild 4.629 1.815 | 102.445 2.920 3593.703 0.011
Moderate 1.267 1.641 | 3.550 0.142 88.533 0.440
Severe |

Note: P-values in bold fonts are statistically significant.
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indicative of ischemic acute tubular necrosis, which occurs frequently in conjunction with systemic collapse and is
thought to be related to AKI. Other etiologies, on the other hand, must be taken into consideration. The prothrombotic
state that has been observed in individuals with COVID-19 shows that there are additional renal pathogenic mechanisms
at action in these patients.

Su et al.'® Observed in renal histopathological analysis of 26 postmortem covid-19 patients a significant acute tubular
injury, the occlusion of microvascular lumens mainly by erythrocytes with ensuing endothelial damage, as well as
glomerular and vascular changes indicative of underlying diabetic or hypertensive disease.

In our study, we found that there is a strong association between ferritin levels and severity of lung involvement. Of
interest, besides chest X-ray and CT scan, lung ultrasonography has been pointed as a cost-effective non-invasive
approach to assess pulmonary involvement in the scenario of a pandemic.'” According Sumbul et al'® the PaO2/Fi02
value, which is an important indicator for ARDS and respiratory support requirements, and mLUS were found to have

1.'” And none of

a close and significant relationship. Pleural effusion is a rare imaging finding, according to Carubbi et a
their patients showed concurrent lymphadenopathy.

Medical oxygen scarcity has impeded response attempts in many African countries during covid-19 pandemics.
Despite the general financial crisis, instability and weak capacity of the Somali Ministry of Health, Somalia has now been
able to control the Covid-19 situation. Donors have been instrumental in assisting the Somali Ministry of Health in

coping up with the situation.

Limitations

This study has limitations. First, because this is an observational study, we cannot draw causal conclusions about
exposures and AKI. Second, besides the reported confounders, unmeasured confounders may exist. Third, we used only
electronic health record systems to identify AKI.

Conclusion

Our findings show the prevalence of acute kidney injury at presentation of covid-19 patients is high and is associated
with in-hospital mortality. Hence, clinicians in low resource countries like Somalia should increase their awareness of
kidney disease in patients with severe COVID-19 and focus on increasing the primary prevention and population
education to implement the covid-19 preventive measurements. Further similar studies with more sample size is
recommended.

Disclosure
The authors report no conflicts of interest in this work.

References

. Velavan TP, Meyer CG. The COVID-19 epidemic. Trop Med Int Heal. 2020;25(3):278-280. doi:10.1111/tmi.13383

2. Eastern Mediterranean Regional Office World Health Organization. Responding to COVID-19 in Somalia: progress report 6 months of resilience and
strength. Somalia: Eastern Mediterranean Regional Office World Health Organization. [cited 2021 May 7]. Available from: http://apps.who.int/
bookorders. Accessed March 29, 2022.

3. Federal Ministry of Health. Ministry of health Somalia. Federal Republic of Somalia, Ministry of Health; 2021 [cited 2021 May 7]. Available from:
https://moh.gov.so/en/covid19/. Accessed March 29, 2022.

4. Ali MM, Malik MR, Ahmed AY, et al. Survival analysis of all critically ill patients with COVID-19 admitted to the main hospital in Mogadishu
Somalia 30 march to 12 june 2020 what interventions are proving effective. medRxiv. 2021;1:202-209. Available from: https://www.sciencedirect.
com/science/article/pii/S1201971221008651.

5. Batlle D, Soler MJ, Sparks MA, et al. Acute kidney injury in COVID-19: emerging evidence of a distinct pathophysiology. J Am Soc Nephrol.
2020;31(7):1380-1383. doi:10.1681/ASN.2020040419

6. Stasi A, Castellano G, Ranieri E, et al. SARS-CoV-2 and viral sepsis: immune dysfunction and implications in kidney failure. J Clin Med. 2020;9
(12):1-24. doi:10.3390/jcm9124057

7. Sise ME, Baggett MV, Shepard J-AO, Stevens JS, Rhee EP. Case 17-2020: a 68-year-old man with covid-19 and acute kidney injury. N Engl J Med.

2020;382(22):2147-2156. doi:10.1056/NEJMcpc2002418

. Wang D, Hu B, Hu C, et al. Clinical characteristics of 138 hospitalized patients with 2019 novel coronavirus-infected pneumonia in Wuhan, China.

J Am Med Assoc. 2020;323(11):1061-1069. doi:10.1001/jama.2020.1585

—_

oo

Infection and Drug Resistance 2022:15 hetps: 1559

Dove:


https://doi.org/10.1111/tmi.13383
http://apps.who.int/bookorders
http://apps.who.int/bookorders
https://moh.gov.so/en/covid19/
https://www.sciencedirect.com/science/article/pii/S1201971221008651
https://www.sciencedirect.com/science/article/pii/S1201971221008651
https://doi.org/10.1681/ASN.2020040419
https://doi.org/10.3390/jcm9124057
https://doi.org/10.1056/NEJMcpc2002418
https://doi.org/10.1001/jama.2020.1585
https://www.dovepress.com
https://www.dovepress.com

Bashir et al Dove

9.

10.

11.

Hirsch JS, Ng JH, Ross DW, et al. Acute kidney injury in patients hospitalized with COVID-19. Kidney Int. 2020;98(1):209-218. doi:10.1016/j.
kint.2020.05.006

Cai W, Yang J, Fan G, Xu L, Zhang B, Liu R. Chest CT findings of coronavirus disease 2019 (COVID-19). J Coll Physicians Surg Pak. 2020;30(1):
S53-5.

Pan F, Ye T, Sun P, et al. Time course of lung changes at chest CT during recovery from Coronavirus disease 2019 (COVID-19). Radiology.
2020;295(3):715-721. doi:10.1148/radiol.2020200370

. Kellum JA, Lameire N, Aspelin P. Kidney disease: improving global outcomes (KDIGO) acute kidney injury work group. Off J Int Soc Nephrol.

2012;2(1):1-138.

.Zhou F, Yu T, Du R, et al. Clinical course and risk factors for mortality of adult inpatients with COVID-19 in Wuhan, China: a retrospective cohort

study. Lancet. 2020;395(10229):1054-1062. doi:10.1016/S0140-6736(20)30566-3

. Palevsky PM. COVID-19 and AKI: where do we stand? J Am Soc Nephrol. 2021;32(5):1029-1032. doi:10.1681/ASN.2020121768
. Cheng Y, Luo R, Wang K, et al. Kidney disease is associated with in-hospital death of patients with COVID-19. Kidney Int. 2020;97(5):829-838.

doi:10.1016/j.kint.2020.03.005

. Su H, Yang M, Wan C, et al. Renal histopathological analysis of 26 postmortem findings of patients with COVID-19 in China. Kidney Int. 2020;98

(1):219-227. doi:10.1016/j.kint.2020.04.003

. Buonsenso D, Pata D, Chiaretti A. COVID-19 outbreak: less stethoscope, more ultrasound. Lancet Respir Med. 2020;8(5):¢27. doi:10.1016/S2213-

2600(20)30120-X

. Sumbul HE, Koc AS, Pmar A, et al. Modified lung ultrasound score in evaluating the severity of covid-19 pneumonia. Ultrasound Med Biol.

2021;47(8):2080-2089. doi:10.1016/j.ultrasmedbio.2021.04.023

. Carubbi F, Salvati L, Alunno A, et al. Ferritin is associated with the severity of lung involvement but not with worse prognosis in patients with

COVID-19: data from two Italian COVID-19 units. Sci Rep. 2021;11(1):1-11. doi:10.1038/s41598-021-83831-8

Infection and Drug Resistance Dove

Publish your work in this journal

Infection and Drug Resistance is an international, peer-reviewed open-access journal that focuses on the optimal treatment of infection (bacterial,
fungal and viral) and the development and institution of preventive strategies to minimize the development and spread of resistance. The journal is
specifically concerned with the epidemiology of antibiotic resistance and the mechanisms of resistance development and diffusion in both hospitals and
the community. The manuscript management system is completely online and includes a very quick and fair peer-review system, which is all easy to use.
Visit http://www.dovepress.com/testimonials.php to read real quotes from published authors.

Submit your manuscript here: https://www.dovepress.com/infection-and-drug-resistance-journal

1560 F1 ¥ in @ Poe Infection and Drug Resistance 2022:15


https://doi.org/10.1016/j.kint.2020.05.006
https://doi.org/10.1016/j.kint.2020.05.006
https://doi.org/10.1148/radiol.2020200370
https://doi.org/10.1016/S0140-6736(20)30566-3
https://doi.org/10.1681/ASN.2020121768
https://doi.org/10.1016/j.kint.2020.03.005
https://doi.org/10.1016/j.kint.2020.04.003
https://doi.org/10.1016/S2213-2600(20)30120-X
https://doi.org/10.1016/S2213-2600(20)30120-X
https://doi.org/10.1016/j.ultrasmedbio.2021.04.023
https://doi.org/10.1038/s41598-021-83831-8
https://www.dovepress.com
http://www.dovepress.com/testimonials.php
https://www.dovepress.com
https://www.facebook.com/DoveMedicalPress/
https://twitter.com/dovepress
https://www.linkedin.com/company/dove-medical-press
https://www.youtube.com/user/dovepress
https://www.dovepress.com

	Introduction
	Methods
	Data Collection
	HRCT Inspection
	HRCT Image Analysis
	Statistical Analysis

	Results
	Discussion
	Limitations
	Conclusion
	Disclosure
	References

