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Background: The COVID-19 epidemic is a rapidly shifting situation that has resulted in significant regulatory reforms and wide-
spread initiatives to deal with the initial crisis and its effects. The COVID-19 pandemic has had a significant impact on transplantation
activities. The COVID-19 pandemic has caused various important challenges in the kidney transplant industry.

Objective: To identify the factors influencing COVID-19 severity in kidney transplant and non-kidney transplant patients at St. Paul’s
Hospital Millennium Medical College, Addis Ababa, Ethiopia.

Methods: A comparative cross-sectional study was conducted. This study included 364 patients (182 kidney transplants and 182 non-
kidney transplants). A systematic random sampling was used to select the respondents. Professional nurses collected data for this study
using a data extraction tools. Data were analyzed by using SPSS version 25 software. A multivariable logistic regression analysis was
performed to identify the association between independent variables and COVID-19 severity with adjusted odds ratio (AOR), and 95%
CI for AOR and P-value for testing significance.

Results: This study included 364 patients. Off the total, 34.1% developed severe COVID-19. In Multivariable logistic regression
analysis, patients with 60 years and above age groups (AOR = 4.73; 95% CI: 1.86, 12.02), aged 40-59 years (AOR = 2.70; 95% CI:
1.17, 6.22), chest congestion (AOR = 4.49; 95% CI: 2.37, 8.50), history of muscle or body aches (AOR = 0.47; 95% CI: 0.22, 0.99)
shortness of breath (AOR = 3.03; 95% CI: 1.36, 6.74), changed or lost sense of taste or smell (AOR = 2.77; 95% CI: 1.34, 5.71), and
muscle pain (AOR = 3.05; 95% CI: 1.40, 6.65) were significant variables associated with COVID-19 severity after adjusting for other
variables.

Conclusion: The study revealed that 34.1% of patients had severe COVID-19. The majority of these patients underwent non-kidney
transplants. Age groups and symptoms, such as chest congestion, shortness of breath, changed or lost sense of taste or smell, and
muscle pain, were significant predictors of COVID-19 disease severity.
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Introduction

Coronavirus disease (COVID-19) is an infectious disease caused by the SARS-CoV-2 virus that can spread from an
infected person’s mouth or nose in small liquid particles when coughing, sneezing, speaking, sing, or breathing.'
COVID-19 is a global pandemic that has infected over 82 million people and killed more than 1.8 million worldwide
as of December 31, 2020.% The Covid-19 pandemic is a rapidly changing situation, with dramatic policy changes and
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universal efforts to deal with the initial crisis and minimize its consequences that have led to the collapse of healthcare
systems, negatively affecting transplant programs.’

The COVID-19 pandemic has had a profound effect on transplantation activity.* The kidney transplant sector is
facing significant challenges related to the COVID-19 pandemic.” There has been tremendous pressure on public-sector
facilities to assist with KRT.® There was a sharp decline in the number of kidney transplants, which resulted in excessive
COVID-19-related deaths in KRT patients. COVID-19 has caused high mortality in kidney transplant recipients,
especially in the elderly.® Patients on the waiting list for kidney transplantation and those already transplanted are at
serious risk of contracting COVID-19 infection due to immunosuppressants developed during long-lasting chronic
kidney disease, which are enhanced in kidney transplant recipients from immunosuppressive treatment to prevent
rejection.’

Mortality due to COVID-19 was highest among kidney transplant recipients (KTRs), followed by patients on
hemodialysis, and lowest in the general population.” KTRs are at an increased risk of severe infection, and their
outcomes appear to be worse than those of the general population.® Ethiopia is a sub-Saharan African country that
hosted this pandemic and registered a total of 136,365 positive cases and 2087 deaths by late January 2021, the greatest
number of cases and deaths in the East African area and the fifth-highest on the continent.” To our knowledge, no study
has been conducted to assess the factors influencing COVID-19 severity in kidney transplant patients and non-kidney
transplant patients in this country. Therefore, this study aimed to identify the factors associated with COVID-19 severity
among Kidney Transplant and Non-Kidney Transplant Patients at St. Paul’s Hospital Millennium Medical College, Addis
Ababa, Ethiopia.

Methods and Materials
Study Area and Period

This study was conducted at the St. Paul’s Hospital Millennium Medical College. The first living-related kidney
transplant program was established in September 2015, in collaboration with the University of Michigan.
Coordinated by the Ethiopian Federal Ministry of Health, the project was geared toward establishing local
competency. In 2010, the Ethiopian government identified St. Paul’s Hospital Millennium Medical College
(SPHMMC) in the Capital City, Addis Ababa, as the future home for the transplant program. An International
Society of Nephrology fellow was recruited in 2012 who established a nephrology unit at SPHMMC with acute
inpatient hemodialysis services that were later expanded to provide outpatient hemodialysis as a bridge to kidney

transplantation.'’

Study Design

A retrospective comparative cross-sectional study was conducted at the St. Paul’s Hospital Millennium Medical College.

Source Population
e The source population for the non-transplant group included all individuals (regardless of age and sex) admitted and
followed up for CKD in SPHMMC.
e The transplant group included all individuals (regardless of age or sex) who underwent kidney transplantation at
SPHMMC or elsewhere.

Study Population
All selected transplant and non-transplant patients infected by COVID 19 were admitted and followed up at
St. Paul’s Hospital Millennium Medical College from March 2020 to January 2023 and fulfilled the inclusion

criteria.
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Sample Size Determination

The sample size for this study was determined using a double population sample size formula, which assumes that the
number of kidney transplants and non-kidney transplants (CKD) was equal, power (1-B), significance level (o),
proportion of exposed in the non-transplant group and ratio (non-transplants: kidney transplants).

o (r+1> p(1-P) (Z+Z0)°
r (py —p2)2

where n = sample size in cases

r = ratio of unexposed to exposed

Zg = desired power (typically 80%) =0.84

p (1—p) = variability (standard deviation)

(p1-p>) = Effect size (difference in proportions)

o = desired level of significance (typically 0.05)

A study conducted in Spain indicated that 58.7% of kidney transplant recipients and 42.8% of non-transplant recipients
had COVID-19."" Based on this information and the assumptions mentioned above, the sample size for this study was
estimated using Epi Info version 7.1, and 364 samples were obtained (182 transplants = 182 and number of non-
transplanted).

Sampling Technique and Procedure

For this study, we included two groups (kidney transplant and non-transplant groups). For these two groups, a systematic
sampling method was used to select individuals from the population. A patient record file was used for data extraction
based on this list. The interval of the patients’ record files for the transplant group was determined by dividing the total
number of kidney transplant patients in the Kidney Transplantation Center by the total number of kidney transplant
patients. Similarly, the interval between the patients’ record files for the non-transplant group was determined by dividing
the total number of non-kidney transplants by the number of non-transplants.

Inclusion and Exclusion Criteria
Inclusion Criteria
e All patients underwent kidney transplantation (regardless of age and sex) at the St. Paul’s Hospital Millennium
Medical College and elsewhere.
e All patients with CKD were admitted and followed up (regardless of age and sex) at St. Paul’s Hospital Millennium
Medical College.

Exclusion Criteria
e All AKI patients
e Patients whose charts were not available or incomplete

Study Variable
e Dependent variable was COVID 19 infection (severe or non-severe)
¢ Independent variables:

Sex, age, educational level, residence, vital signs and symptoms at covid-19 admission, coexisting conditions, and
behavioral variables.

Operational Definitions
e Severe COVID-19 was defined as any of the following: oxygen saturation <90% on room air; severe pneumonia;
signs of severe respiratory distress (in adults, accessory muscle use, inability to complete full sentences, respiratory
rate >30 breaths per minute; and, in children, very severe chest wall in-drawing, grunting, central cyanosis, or
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presence of any other general danger signs, including inability to breastfeed or drink, lethargy, convulsions, or
reduced level of consciousness).

e Non-severe COVID-19 was defined as the absence of the criteria for severe or critical COVID-19.

e Severe COVID-19 was defined as admission (or transfer) to an intensive care unit, need for mechanical ventilation,
or death.'?

e Mild: no findings of pneumonia on HRCT and presence of mild clinical symptoms.

e Moderate disease: HRCT manifestations compatible with viral pneumonia and presence of respiratory symptoms
and fever.

e Critical: having any of the following evidence: occurrence of respiratory failure requiring Mechanical Ventilation,
shock, or other organ failure requiring ICU admission and monitoring."?

Data Collection Procedures and Quality Assurance

Data Collection Procedure

The English version of the data abstraction tool was adopted from patient charts and extracted from the related literature
review. The tool includes sociodemographic factors, behavioral factors, kidney transplantation, and clinical-related
characteristics. Data were collected by nursing professionals working at the Kidney Transplantation Center.

Data Quality Management

Before collecting the actual data from the patients’ records, training was provided to the data collectors, including the
pretest. The investigator supervised the data collection, and the data were checked for completeness and accuracy before
leaving the actual data collection site. After collection, double entry was performed to minimize entry errors and to

increase data quality.

Data Analysis

After the data were obtained, SPSS version 25 software was used to organize and analyze the data. To present the study
participants’ characteristics, descriptive statistics such as frequencies and proportions were calculated for categorical
variables. The mean and standard deviation were calculated for continuous variables with normal distribution; otherwise,
the median and interquartile range were calculated. The results of this study are presented in tables and graphs. Binary
logistic regression was used to identify the association between the factors and severity of COVID-19 among the study
participants. Variables with a p-value less than 0.20 were selected for multivariable logistic regression. Logistic
regression was checked using the Hosmer and Lemeshow goodness-of-fit test (chi-square=12.58, df = 8, P-value =
0.127). The strength of association will be measured using the adjusted odds ratio, and the statistical significance of the
variables will be identified with a cutoff point of p-value less than 0.05.

Ethical Consideration

The ethical clearance and approval were obtained from the Institutional Review Board of St. Paul’s Hospital Millennium
Medical College prior to starting the study (Reference Number: pm 23/239; dated on 14-October-2022). The supporting
letter was obtained from the director of the Kidney Transplantation Centre. Informed verbal consent was obtained from
survivors’ study participants, study participants who were not adult from their legal guardians and deceased patient’s next
of kin via phone call. This verbal informed consent is approved by the Institutional Review Board of St. Paul’s Hospital
Millennium Medical College.

In addition, data were gathered using medical registration numbers; no personal information identifier was gathered or
used in the research report. Only the primary investigator and the data collectors had access to the data, and
confidentiality was upheld during the whole study. All kidneys were donated voluntarily with written informed consent,
and that this was conducted in accordance with the Declaration of Istanbul. All procedures were carried out in accordance
with the Declaration of Helsinki and the pertinent rules and regulations.
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Results

Socio-Demographic Characteristics of Study Participants

A total of three hundred sixty-four study subjects (182 transplanted and 182 non-transplanted) were included, with
a response rate of 100%. More than two-thirds of the study subjects 252(69.2%) were male. More than one-third of them
were 130(35.7%). Among the transplants, less than half of 86(47.3%) were less than 40 years old. The majority of
participants were 249(69.2%). Of the total number of non-transplant patients, 134(73.6%) were married. Approximately
one in every four was 144(39.6%) with a secondary school education. Almost half of the study participants were 185
(50.8%) affiliated with Orthodox religion. More than half of the study participants were unemployed 198(54.4%). The
majority of study participants were 258(71.1%) urban residents (Table 1).

Preexisting Comorbidity

The findings of this study indicated that 319 patients (87.6%) had a history of comorbidity. Among the reported
comorbidity, more than half (53.0%) of the participants had hypertension. Of these, 98(53.8%) were in the transplantation
group. Almost one in four patients (27.2%) had diabetes, of which 49(26.9%) were transplanted and 50(27.5%) were
non-transplanted. More than one-third, 131(36.0%) underwent dialysis, of which the majority (53.3%) were non-
transplant patients (Table 2).

Baseline Vital Sign Characteristics Among Transplanted and Non-Transplanted Patients
As shown in Table 3, vital signs including respiratory rate, body temperature, and oxygen saturation were assessed. The
majority of the study participants, 319(87.6%) had respiratory rate levels of less than 29 beats per minute. Among these
patients, 169(92.9%) were transplant recipients, and 150(82.4) were non-transplant recipients. More than half, 216
(59.3%) of patients had less than or equal to 37.4°C body temperature. Similarly, approximately two-thirds of the 237
patients (65.1%) had normal Oxygen Saturation. Of these, 131(72.0%) were kidney transplant recipients.

Table | Socio-Demographic Characteristics of Kidney Transplanted and Non-Transplanted COVID-19
Patients in SPHMMC, 2022 (n = 364)

Variables Category Transplanted, n (%) Non-Transplanted (%) Total, n (%)
Age group <40 86(47.3) 44(24.2) 130(35.7)
40-59 70(38.5) 59(32.4) 129(35.4)
>60 26(14.3) 79(43.4) 105(28.8)
Median (IQR) 41.50(23) 57(28) 49(29)
Sex Female 52(28.6) 60(33.0) 112(30.8)
Male 130(71.4) 122(67.0) 252(69.2)
Marital status Single 45(24.7) 30(16.5) 75(20.6)
Married 115(63.2) 134(73.6) 249(68.4)
Divorced 15(8.2) 13(7.1) 28(7.7)
Widowed 7(3.8) 5(2.7) 12(3.3)
Educational status No education 9(4.9) 26(14.3) 35(9.6)
Primary 38(20.9) 56(30.8) 94(25.8)
Secondary 71(39.0) 73(40.1) 144(39.6)
Tertiary 64(35.2) 27(14.8) 91(25.0)
Religion Orthodox 90(49.5) 95(52.2) 185(50.8)
Muslim 45(24.7) 44(24.2) 89(24.5)
Protestant 37(20.3) 40(22.0) 77(21.2)
Catholic 10(5.5) 3(1.6) 13(3.6)
Employment Employed 93(51.1) 73(40.1) 166(45.6)
Not employed 89(48.9) 109(59.9) 198(54.4)
Residence Urban 128(70.3) 130(71.8) 258(71.1)
Rural 54(29.7) 51(28.2) 105(28.9)
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Table 2 Comorbid lliness Characteristics of Covid-19 Patients Among Kidney Transplanted and Non-
Transplanted Patients in SPHMMC, 2022 (n = 364)

Variables Category Transplanted (%) | Non-Transplanted (%) Total n (%)
Presence comorbidity | No 34(18.70) 11(6.0) 45(12.4)
Yes 148(81.3) 171(94.0) 319(87.6)
Comorbidity type Hypertension 98(53.8) 95(52.2) 193(53.0)
Diabetes 49(26.9) 50(27.5) 99(27.2)
Cardio vascular Diseases 15(8.2) 21(11.5) 36(9.9)
Asthma 9(4.9) 5(2.7) 14(3.8)
Others 11(6.0) 11(6.0) 22(6.0)
Dialysis No 148(81.3) 85(46.7) 233(64.0)
Yes 34(18.7) 97(53.3) 131(36.0)

Table 3 Baseline Vital Sign Characteristics Among Kidney Transplanted and Non-Transplanted Patients in
SPHMMC, 2022 (n = 364)

Variable Category Transplanted, n (%) | Non-Transplanted n (%) Total n (%)
Respiratory Rate <29 Bpm 169(92.9) 150(82.4) 319(87.6)
2 30 Bpm 13(7.1) 32(17.6) 45(12.4)
Body Temperature | < 37.4°C 97(53.3) 119(65.4) 216(59.3)
= 37.5°C 85(46.7) 63(34.6) 148(40.7)
Oxygen Saturation | < 89% 51(28.0) 76(41.8) 127(34.9)
= 90% 131(72.0) 106(58.2) 237(65.1)

Symptomatic Characteristics of COVID-19 Among Study Participants
As illustrated in Table 4, the symptomatic characteristics of COVID-19 in kidney transplant and non-transplant patients
were assessed. Half, 182(50.0%), of study participants had fever. Of this patient, more than half, 105(57.7%), of them
from transplant. Almost one in four (43.4%) of the study participants had chills. Among the study participants, 91
(50.0%) were transplant recipients, and 67(36.8%) were non-transplant recipients.

Similarly, among patients who had symptomatic, 107(29.4) had runny or stuffy nose, 193(53.0%) chest congestion,
cough 308(84.6%), sore throat 144(39.6%), muscle or body aches 216(59.3%), headaches 284(78.0%), shortness of
breath 268(73.6%) and loss of appetite 109(29.9%).

Behavioral Characteristic of Study Participants

As shown in Table 5, there were a small number of study participants, 40(11.0%) smoked cigarettes. Among these
participants, 22(12.1%), were non-transplant recipients. Less than a quarter, 79(21.7%), of study participants consumed
alcohol. Of these patients, 56(30.8) were non-transplant recipients.

Severity and Outcome of COVID-19 Patients Among Kidney Transplant and

Non-Transplant

As shown in Table 6, more than one-third, 124(34.1%) had severe COVID-19. Among these patients, close to one in
every four (41.2%) was from non-kidney transplants. Of these patients, 22(6.0%) were asymptomatic, 110(30.2%) were
mild, 108(29.7%) were moderate, 65(17.9%) were severe, and 59(16.2%) were critical. More than half of the 217(59.6%)
patients showed an improvement in discharge outcome. The majority (69.8%) were kidney transplant COVID-19
patients. Seventy-six patients (20.9%) died.
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Table 4 Symptomatic Characteristics of COVID-19 Among Kidney Transplanted and Non-Transplanted Patients in

SPHMMC, 2022 (n = 364)

Variable Category | Transplanted n (%) | Non-Transplanted n (%) Total n (%)
Fever Yes 105(57.7) 77(42.3) 182(50.0)
No 77(42.3) 105(57.7) 182(50.0)
Chills Yes 91(50.0) 67(36.8) 158(43.4)
No 91(50.0) 115(63.2) 206(56.6)
Runny or stuffy nose Yes 82(45.1) 25(13.7) 107(29.4)
No 100(54.9) 157(86.3) 257(70.6)
Chest congestion Yes 95(52.2) 98(53.8) 193(53.0)
No 87(47.8) 84(46.2) 171(47.0)
Skin rash Yes 64(35.2) 23(12.6) 87(23.9)
No 118(64.8) 159(87.4) 277(76.1)
Cough Yes 151(83.0) 157(86.3) 308(84.6)
No 31(17.0) 25(13.7) 56(15.4)
Sore throat Yes 99(54.4) 45(24.7) 144(39.6)
No 83(45.6) 137(75.3) 220(60.4)
Sneezing Yes 90(49.5) 50(27.5) 140(38.5)
No 92(50.5) 132(72.5) 224(61.5)
Muscle or body aches Yes 124(68.1) 92(50.5) 216(59.3)
No 58(31.9) 90(49.5) 148(40.7)
Headaches Yes 153(84.1) 131(72.0) 284(78.0)
No 29(15.9) 51(28.0) 80(22.0)
Fatigue or tiredness Yes 142(78.0) 140(76.9) 282(77.5)
No 40(22.0) 42(23.1) 82(22.5)
Shortness of breath Yes 126(69.2) 142(78.0) 268(73.6)
No 56(30.8) 40(22.0) 96(26.4)
Abdominal discomfort Yes 134(73.6) 87(47.8) 221(60.7)
No 48(26.4) 95(52.2) 143(39.3)
Nausea or vomiting Yes 131(72.0) 86(47.3) 217(59.6)
No 51(28.0) 96(52.7) 147(40.4)
Diarrhea Yes 120(65.9) 74(40.7) 194(53.3)
No 62(34.1) 108(59.3) 170(46.7)
Changed or loss sense of taste or smell | Yes 114(62.6) 81(44.5) 195(53.6)
No 68(37.4) 101(55.5) 169(46.4)
Loss of appetite Yes 154(84.6) 101(55.5) 255(70.1)
No 28(15.4) 81(44.5) 109(29.9)
Joint pain Yes 103(56.6) 88(48.4) 191(52.5)
No 79(43.4) 94(51.6) 173(47.5)
Muscle pain Yes 99(54.4) 59(32.4) 158(43.4)
No 83(45.6) 123(67.6) 206(56.6)

Table 5 Behavioral Characteristic of COVID-19 Patients Among Kidney Transplanted and Non-
Transplanted Patients in SPHMMC, 2022 (n = 364)

Variable Category | Transplanted n (%) | Non-Transplanted, n (%) Total, n (%)

Cigarette smoking Yes 18(9.9) 22(12.1) 40(11.0)
No 164(90.1) 160(87.9) 324(89.0)

Consumption of alcohol | Yes 23(12.6) 56(30.8) 79(21.7)
No 159(87.4) 126(69.2) 285(78.3)
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Table 6 Severity and Outcome of COVID-19 Patients Among Kidney Transplanted and Non-Transplanted Patients in SPHMMC, 2022
(n = 364)

Variable Category Transplanted, n (%) | Non-Transplanted, n (%) Total, n (%)
Severity Non-severe 133(73.1) 107(58.8) 240(65.9)
Severe 49(26.9) 75(41.2) 124(34.1)
Level of severity Asymptomatic 9(4.9) 13(7.1) 22(6.0)
Mild 60(33.0) 50(27.5) 110(30.2)
Moderate 64(35.2) 44(24.2) 108(29.7)
Severe 29(15.9) 36(19.8) 65(17.9)
Critical 20(11.0) 39(21.4) 59(16.2)
Outcome of the patient | Discharged with improvement 127(69.8) 90(49.5) 217(59.6)
Discharge without improvement 15(8.2) 13(7.1) 28(7.7)
Self-discharge 5(2.7) 3(1.6) 8(2.2)
Death 12(6.6) 64(35.2) 76(20.9)
Not admitted 23(12.6) 12(6.6) 35(9.6)

Factors Associated with COVID-19 Severity

In the binary logistic regression analysis, age, marital status, employment, residence, presence of comorbidity, signs and
symptoms (fever, chills, chest congestion, cough, muscle or body aches, fatigue or tiredness, shortness of breath, abdominal
discomfort, diarrhea, changed or loss of sense of taste or smell, loss of appetite, joint pain, muscle pain), body temperature,
cigarette smoking, and consumption of alcohol were significantly associated with COVID-19 severity (p = 0.20).

Predictors with a P value less than 0.20 in the binary logistic regression analysis were included in the multivariable
logistic regression analysis to control for the effect of confounding variables. Multivariable logistic regression analysis
identified age group, chest congestion, muscle or body aches, shortness of breath, change or loss of sense of taste or
smell, and muscle pain as being significantly associated with COVID-19 severity at a 5% level of significance.

This study revealed that patients with 60 years were approximately 4.73 times more likely to develop severe COVID-
19 (AOR = 4.73; 95% CI: 1.86, 12.02) as compared to patients aged less than 40 years. Similarly, patients those in the
40-59 years’ age groups were 2.70 times more likely to develop severe disease (AOR = 2.70; 95% CI: 1.17, 6.22)
compared with patients aged less than 40 years.

Patients who had symptoms of chest congestion were 4.49 times more likely to develop severe COVID-19 (AOR =
4.49; 95% CI: 2.37, 8.50) than those without symptoms. Patients with a history of muscle or body aches were 53% less
likely to develop severe disease (AOR = 0.47; 95% CI: 0.22, 0.99) compared to those without a history. Similarly, among
patients with symptoms, the odds of developing severe COVID-19 disease with shortness of breath were 3.03 times
higher (AOR = 3.03;95% CI: 1.36, 6.74) than those who did not have such symptoms; patients with a changed or lost
sense of taste or smell were 2.77 times more likely to develop severe (AOR = 2.77; 95% CI: 1.34, 5.71) compared to
patients who did not have such symptoms, and the odds of developing severe COVID-19 among patients with symptoms
of muscle pain were 3.05 times higher (AOR = 3.05; 95% CI: 1.40, 6.65) than in patients without symptoms (Table 7).

Table 7 Multivariable Analysis of Factors Associated with COVID-19 Severity Among Kidney Transplanted and Non-Transplanted in
SPHMMC, 2022

Variable Category Severity COR (95% CI) AOR (95% CI) | P-value
Severe, Non-Severe
n (%) )
Age group <40 21(16.9) 109(45.4) |
40-59 46(37.1) 83(34.6) 2.88(1.59, 5.19 2.70(1.17, 6.22) 0.020*
260 57(46.0) 48(20.0) 6.16(3.37, 11.28) | 4.73(1.86, 12.02) 0.001*
(Continued)
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Table 7 (Continued).
Variable Category Severity COR (95% CI) | AOR (95% CI) | P-value
Severe, Non-Severe
n (%) %)

Marital status Single 11(8.9) 64(26.7) 0.12(0.03, 0.46) 0.28(0.05, 1.59) 0.152
Married 96(77.4) 153(63.8) 0.45(0.14, 1.45) 0.41(0.09, 1.90) 0.255
Divorced 108.1) 18(7.5) 0.40(0.10, 1.58) 0.35(0.06, 2.15) 0.260
Widowed 7(5.6) 52.1) |

Employment Employed 49(39.5) 117(48.7) I
Not employed 75(60.5) 123(51.3) 1.46(0.94, 2.26) 1.38(0.64, 2.51) 0.514

Residence Urban 94(75.8) 164(68.6) 1.43(0.87, 2.35) 1.35(0.70, 2.62) 0.374
Rural 30(24.2) 75(31.4) |

Presence comorbidity No 20(16.1) 25(10.4) |
Yes 104(83.9) 215(89.6) 0.60(0.32, 1.14) 0.50(0.20, 1.25) 0.138

Fever Yes 76(61.3) 106(44.2) 2.00(1.29, 3.11) 1.81(0.72, 4.55) 0.211
No 48(38.7) 134(55.8) |

Chills Yes 66(53.2) 92(38.3) 1.83(1.18, 2.84) 0.74(0.38, 1.45) 0.383
No 58(46.8) 148(61.7) |

Chest congestion Yes 97(78.2) 96(40.0) 5.39(3.27, 8.87) 4.49(2.37, 8.50) <0.001*
No 27(21.8) 144(60.0) |

Cough Yes 112(90.3) 196(81.7) 2.10(1.06, 4.13) 1.73(0.66, 4.54) 0.269
No 12(9.7) 44(18.3) [

Muscle or body aches Yes 80(64.5) 136(56.7) 1.39(0.89, 2.18) 0.47(0.22, 0.99) 0.047%*
No 44(35.5) 104(43.3) [

Fatigue or tiredness Yes 111(89.5) 171(71.3) 3.45(1.82, 6.53) 2.28(0.99, 5.24) 0.053
No 13(10.5) 69(28.8) [

Shortness of breath Yes 111(89.5) 157(65.4) 4.51(2.40, 8.50) 3.03(1.36, 6.74) 0.007%*
No 13(10.5) 83(34.6) |

Abdominal discomfort Yes 86(69.4) 135(56.3) 1.76(1.11, 2.79) 0.94(0.47, 1.92) 0.875
No 38(30.6) 105(43.8) |

Diarrhea Yes 80(64.5) 114(47.5) 2.01(1.29, 3.14) 1.91(0.94, 3.91) 0.075
No 44(35.5) 126(52.5) |

Changed or loss sense of taste or smell | Yes 88(71.0) 107(44.6) 3.04(1.91, 4.83) 2.77(1.34, 5.71) 0.006*
No 36(29.0) 133(55.4) |

Loss of appetite Yes 94(75.8) 161(67.1) 1.54(0.94, 2.51) 0.66(0.30, 1.46) 0.304
No 30(24.2) 79(32.9) |

Joint pain Yes 84(67.7) 107(44.6) 2.61(1.66, 4.11) 1.79(0.78, 4.10) 0.169
No 40(32.3) 133(55.4) |

Muscle pain Yes 77(62.1) 81(33.8) 3.22(2.05, 5.05) 3.05(1.40, 6.65) 0.005*
No 47(37.9) 159(66.3) |

Body Temperature <374 59(47.6) 157(65.4) 0.48(0.31, 0.75) 1.10(0.43, 2.79) 0.848
>37.5 65(52.4) 83(34.6) |

Cigarette smoking Yes 18(14.5) 22(9.2) 1.43(0.85, 2.39) 1.40(0.55, 3.56) 0.485
No 106(85.5) 218(90.8) |

Consumption of alcohol Yes 32(25.8) 47(19.6) 1.68(0.87, 3.27) 1.61(0.75, 3.44) 0.219
No 92(74.2) 193(80.4) |

Notes: *Indicates statistically significant at p < 0.05, | indicates reference category.

Discussion

COVID-19 causes a variety of symptoms ranging from asymptomatic or mild self-limited infections to severe and critical

ventilator-dependent sickness and COVID-19 remains a significant cause of hospitalization and death among chronic

kidney diseases. This study aimed to identify the factors associated with COVID19 severity among kidney transplant and
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non-kidney transplant patients at St. Paul’s Hospital, Millennium Medical College. In the multivariate logistic regression
analysis, six variables were identified as significant independent variables that were significantly associated with COVID-
19 severity.

This study revealed that 34.1% of the patients had severe COVID-19, and kidney transplantation (26.9%) was not
associated with a higher rate of severe disease than non-kidney transplant patients (41.2%). In line with this study,
a retrospective cohort study in Saudi Arabia found that 17% of patients with CKD were admitted to the intensive care
unit and required mechanical ventilation.'* In contrast to this study, evidence from a systematic review showed that
COVID-19 severity had moderate certainty among non—kidney transplant patients.'> A retrospective study from India
indicated that 47.5 severity of COVID-19 in the non—kidney transplant patient group (47.5%) had severe COVID-19.'°
These differences could be due to sample size, study area, and study design.

This study revealed that COVID-19 severity was higher among patients aged 40—59 years and those aged 60 years or
older than in the other age categories. The findings of this study are supported by evidence from a systematic review'’ of
a study conducted in Turkey,'® Brazil,'® China,?® Qatar’' and Ghana?® which demonstrated that age is significantly
associated with COVID-19 severity. A study conducted in our country also supported the finding that age is significantly
associated with COVID-19 severity.”

Our findings indicate that the clinical symptoms and severity of COVID-19 are significantly associated with the
disease. Patients with symptoms of chest congestion, shortness of breath, a changed or lost sense of taste or smell, and
muscle pain were more likely to develop severe COVID-19 than those without. In line with this study, evidence from the
COVID-19 Treatment Guidelines indicates that muscle weakness, chest pain, and shortness of breath are associated with
severe COVID-19.%*

In general, the conclusions of this study have significant implications for the management of COVID-19 severity.
Program implementers would benefit from understanding the probable risk factors for COVID-19 severity, so they may
prioritize actions to stop complications caused by the severity of the condition.

Strength and Limitation of the Study

To our knowledge, this study is the first to examine kidney transplant and non-kidney transplant covid-19 positive
patients. The originality of this study makes it a strength. However, this study has several limitations. The study was
conducted in a single-center, hospital-based setting, and the findings may not be generalizable.

Conclusions and Recommendation

This study revealed that 34.1% of patients had severe COVID-19. The majority of these patients underwent non-kidney
transplants. From the study findings, we also concluded that age groups between 40 and 59 years, age 60 years or older,
and symptoms, such as chest congestion, shortness of breath, changed or lost sense of taste or smell, and muscle pain,
were significant predictors of COVID-19 disease severity. Therefore, efficient treatment should be provided to young
adults and older patients by focusing on respiratory difficulties and underlying preexisting medical conditions at
St. Paul’s Hospital Millennium Medical College. Additionally, chest congestion, shortness of breath, change or loss of
taste or smell, and muscle pain can be used as a pre-indication of disease severity, which is necessary for follow-up and
care.
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