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Introduction

We describe the clinical spectrum of COVID-19 cases in western Kenya from 6 April 2020 to 31 May 2021, providing baseline data for further studies into COVID-19 in Kenya.





Methods

We did a retrospective chart review of laboratory and inpatient files of patients diagnosed and managed for COVID-19 at the Moi Teaching and Referral Hospital in Kenya and analyzed the data using Stata® version 16 (StataCorp LP, College Station, TX, USA) and calculated measures of association at 95% CI.





Results

The patients (n = 1,770) had a mean age of 43 years (SD 20 years) and 55.4% were male. Close to 70% had asymptomatic disease, with the symptomatic cases largely being respiratory in nature. One-quarter had comorbidities. The case fatality rate was 13.6% (n = 240). Male sex increased the odds of mortality by 1.69 (95% CI 1.27–2.25; p ≤ 0.001), and the presence of comorbidities increased the odds of mortality by 3.16 (95% CI 2.38–4.18; p ≤ 0.001). Those aged 59 years and above were 18 times more likely to die from COVID-19 than those below 15 years of age (95% CI 1.61–90.66; p = 0.015).





Conclusion

COVID-19 had a significantly high mortality rate in western Kenya. Male sex and the presence of comorbidities increased the risk of severe disease and mortality.
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Background

The novel coronavirus disease (COVID-19), which was first reported in China in December 2019, resulted in over 304 million infections and over 5.4 million deaths globally between December 2019 and January 2022 (1). Approximately 70% of these cases were reported in Europe and the Americas, and 14% were reported in Asia. Those reported in Africa contributed to less than 2% of the global case load (2). Although there has been a massive increase in COVID-19-related information and research globally, little has been generated in Africa. The clinical spectrum of the disease is largely undescribed in Africa.





Methodology

This is a cross-sectional study involving a retrospective patients’ chart review of all patients managed for COVID-19 at Moi Teaching and Referral Hospital (MTRH). MTRH is the second-largest public hospital in Kenya, with a catchment population of 24 million, and was designated to be a COVID-19 testing point for the larger western Kenya (3) area. The MTRH testing center used a cobas® 8800 machine using reverse transcription-PCR (RT-PCR) diagnostics for the detection of COVID-19. The data were linked to the Kenyan National Database at the Ministry of Health Headquarters.

The study population comprised patients that tested positive for COVID-19 between 6 April 2020 and 31 May 2021 and who were managed by MTRH either through home-based care (HBC) or admitted to the COVID-19 isolation ward. The REDCap database was used to register all patients who were evaluated and tested. The data collected included sociodemographic details, signs and symptoms at evaluation, comorbidities, and test results. We retrieved the outcome of treatment data from in-patients’ files. Data were collected using a structured data abstraction form. Test statistics were carried out at 95% CI.

Of the 14,735 patients tested during the study period, 3,044 (25.2%) were positive, of whom 1,770 were managed by MTRH. Of these, 809 were admitted to the isolation ward, and 961 were managed through HBC. Below is a Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) flow diagram of our selection of the study population (Figure 1).




Figure 1 | Prisma flow diagram of study participant inclusion.



Those with asymptomatic disease were marked as asymptomatic and/or no symptoms were listed. Those with mildly symptomatic disease were marked as symptomatic and/or had any symptoms marked but had a pulse oximetry reading of > 90% and had no difficulties in breathing/dyspnea/respiratory distress. Those with moderate/severe disease were classified as cases who had a pulse oximetry reading of < 90% and/or difficulties in breathing/dyspnea/respiratory distress.

At the beginning of the pandemic, patients were hospitalized for observation/isolation even if they were asymptomatic. Later, the asymptomatic and mildly symptomatic patients were managed through HBC. Those hospitalized (ward) also included patients who had COVID-19 tests done while they were admitted for other conditions such as pre surgery.

Data from the patient files and the laboratory data sheet were de-identified when entered into the study’s Microsoft Excel® (Microsoft Corporation, Redmond, WA, USA) sheet. The de-identified data were password protected by the research assistant, who only shared the passwords with the statistician. We obtained ethics clearance to conduct the study from the MTRH/MU Ethics Review Committee (approval no. 0003767). Data were analyzed using Stata® version 16 (StataCorp LP, College Station, TX, USA) and measures of association were calculated at 95% CI.





Results

The patients diagnosed with COVID-19 had a mean age of 43.4 years, 71.9% were aged 36–59 years, and 55.4% were male (see Table 1). Sixty-three percent (63%) of the patients were managed through HBC, 92% of whom had asymptomatic disease and 65% of those managed in the wards had moderate to severe disease. Overall, 69.1% of the patients had asymptomatic disease, 11.4% had moderate disease, and 5.9% had severe disease. The case fatality rate was 13.6% (n = 240).


Table 1 | Social Demographic Characteristics.



Among those who were symptomatic, coughing, difficulties in breathing, fatigue, myalgia, fever, and chest pain were the commonest presenting complaints, whereas tachypnea and respiratory distress were the commonest physical signs.

One-quarter (25%) of the patients had comorbidities. The commonest comorbidities were hypertension (9.9%, n = 175), diabetes (8.3%, n = 147), and chronic cardiac disease (3.9%, n = 70). The other comorbidities included asthma, chronic obstructive pulmonary disease, chronic kidney disease, chronic hematologic diseases, rheumatologic disorders, liver disease, obesity, and dementia.

Males were twice as likely to get severe disease than females (95% CI 1.46–2.73, p ≤ 0.001), and the presence of comorbidities increased the likelihood of severe disease 2.77 times (95% CI 2.04—3.77 times; p ≤ 0.001). Persons aged 59 years and above were 12 times more likely to have severe disease than children below 15 years (95% CI 1.61–90.66 times; p = 0.015) (see Table 2).


Table 2 | Disease severity by demographic and comorbidities status.



Male sex increased the odds of mortality by 1.69 (95% CI 1.27–2.25; p ≤ 0.001) while the presence of comorbidity increased the odds of mortality by 3.16 (95% CI 2.38–4.18; p ≤ 0.001). Those aged 59 years and above were 18 times more likely to die from COVID than those below 15 years (95% CI 2.53–139.64; p = 0.004) (see Table 3).


Table 3 | Outcome and comorbidities among patients managed for COVID-19 at MTRH.







Discussion

The COVID-19 epidemic has been observed as being significantly smaller in sub-Saharan Africa (SSA) than had been initially modeled and forecasted (3). In Kenya, the first case was diagnosed in March 2020, 1 month after the first African case, and by December 2021 there were 25,028 cases and 5,375 deaths (4). The MTRH, the second-largest public hospital in Kenya, was designated to be a testing point for the larger western and South Rift areas of Kenya as well as an isolation center, initially for all cases and then later for those that clinically needed admission. We describe the spectrum of the COVID-19 disease in the population managed by MTRH, thus a representation of COVID-19 cases in this part of Kenya.

The hospital had a 25% COVID-19 test positivity rate. Some of the tests were done pre surgery and did not meet the criteria for suspected COVID-19. Eighty percent of the positive cases had either asymptomatic or mildly symptomatic disease, in keeping with data from most of SSA and from China (5). Most of these patients were managed through HBC. As has been described in other settings, the disease in the study population was largely respiratory in nature, with significant constitutional symptomatology such as fever, myalgia, fatigue, headache, and joint pains. We found a few cases with gastrointestinal and neurological symptomatology.

Hypertension and diabetes were the commonest comorbidities. Obesity was not routinely measured, and it is possible that cases of this were underreported. Although HIV infections were verbally reported by the patients, the HIV prevalence was comparable with the prevalence throughout Kenya, where the prevalence among those aged 15–49 years is 4.5% (6). Comorbidities increased the odds of severe disease by more than 2.7 times, and the case fatality was relatively high for all the comorbidities. Comorbidities have been hypothesized to worsen COVID-19 due to the pre-existent chronic inflammation, reduction in adaptive and innate immunity, overexpression of the angiotensin-converting enzyme 2 (ACE2) receptor, which is responsible for the successful entry of the virus into the body, and pre-existent organ dysfunction (7–9).

In this population, the odds of having moderate/severe disease increased by 5% for every 1-year increase in age, while the odds of mortality increased by 6% for every 1-year increase in age. COVID-19 has been documented to adversely affect the elderly globally, especially for those above 65 years (10). The advance in age is associated with a decay of the immune system, as memory cells outnumber naive cells at about 37 years of age (11).

Similar to other regions, we found higher odds of severe disease and mortality among males (12, 13). It has been postulated that the sex sensitivity of COVID-19 is related to the sex differences in the expression of the ACE2 receptor and the transmembrane protease serine 2 (TMPRSS2), both of which are responsible for the successful entry of SARS-CoV-2 into the body (18). These receptors are regulated by estrogen, thus likely conferring protection to females. In addition, females have a more rigorous humoral- and cell-mediated immunity, as well as innate immune reactions such as through nitric oxide (NO) due to enhancement by estrogen (18, 19). Moreover, it is thought that behavioral differences between sex, such as smoking, may contribute to the sex differences.

We reported a higher case fatality rate than that reported in China and other countries in the developed world, probably due to the late presentation of cases to hospitals and the poor availability of intensive care unit (ICU) services in the region (20).





Limitations

This study suffers from Berkson’s selection bias, given that only those patients managed by the hospital were included for analysis. In addition, this study has the limitations of being a retrospective chart review and the association with severe disease and mortality cannot be directly inferred. The comorbidities may not have been reported for all cases as they were dependent on patients’ verbal reports. Vital measurements, such as weight and body mass index (BMI), were not routinely collected. This article, however, forms a baseline for a more in-depth analysis of the patients managed for COVID-19 in SSA.





Conclusion

Although the majority of the patients had asymptomatic disease, the mortality rate was significantly high. Male sex and the presence of comorbidity increased the risk of severe disease and mortality. COVID-19 presents similarly in Africa as in other continents.
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