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INTRODUCTION

Severe Acute Respiratory Syndrome (SARS) is a viral respiratory disease caused by a SARS-
associated coronavirus. It was first identified at the end of February 2003 during an outbreak
that emerged in Chinaand spread to four (4) other countries. SARS is an airborne virus and can
spread through small droplets of salivain a similar way to the cold and influenza. SARS can
also be spread indirectly via surfaces that have been touched by someone who is inf ected with
the virus.

Coronavirus Disease 2019 (COVID-19) s an infectious disease caused by Severe Acute
Respiratory Syndrome Coronavirus 2 (SARS-CoV-2). The first confirmed case of what was then
an unknown Coronavirus was tracked back to November 2019 in Hubei province of the People’s
Republic of China. On 07th January 2020, the causative agent was identified to be anovel
coronavirus (2019-nCoV), currently referred to as the Severe Acute Respiratory Syndrome
Coronavirus 2 (SARS-CoV-2). On 30th January 2020, the World Health Organization (WHO)
declared COVID-19 as the sixth public health emergency of international concern.
Subsequently, on 11th March 2020, the WHO declared the COVID-19 outbreak as a global
pandemic.

The first case of COVID-19 in the East Africa Community (EAC) Partner States was officially
announced in March 2020. The pandemic prompted the EAC to develop the EAC Regional
COVID-19 Response Plan. The response plan was officially launched on the 30th April 2020 at
the EAC Headquarters in Arusha City of Tanzania. The response plan directs the EAC Partner
States and other stakeholders to conduct regional research to guide policy and practice in order
to reinforce measures to protect and prevent further spread of the novel coronavirus pandemic
within the region. The response plan was developed following a directive by the Joint Meeting of
Ministers responsible for Health, Trade and EAC Affairs.

Currently, all the six (6) Partner States of the EAC are continuing to implement variou s response
measures and initiatives to mitigate the severe and long-term impacts of the pandemic,
including the on-going public mass COVID-19 vaccinations in each Partner State in order to
achieve a critical level of the adult population vaccinated and thus ensure herd immunity and
protection from further infections and prevent occurrence of severe infections and attendant
severe complications and/or disability and death from COVID-19.

Together with evidence from current research that will be presented by experts during the 8t
East African Health and Scientific Conferenceto be held from 17t to 19t November 2021, the
book of abstracts will serve as an excellent resource to support discussion during the
symposium dedicated to COVID-19 pandemic in EAC region and strategies put in place to
address the pandemic. The symposium is part of the conferences and aims to provide
recommendations and strategies for the implementations of the EAC COVID-19 response plan.
This will be one of the initiatives to address this growing global COVID-19 pandemic.

| wish you a fruitful reading and discussions.

Dr Novat Twangubumwe, MD, MSc

Acting Executive Secretary

East African Health Research Commission
East African Community
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1.

The East African Community (EAC) mobile laboratory networks in Kenya, Burundi,
Tanzania, Rwanda, Uganda, and South Sudan-from project implementation to outbreak
response against Dengue, Ebola, COVID-19, and epidemic-prone diseases

Muna Affara, 1.2 Hakim Idris Lagu,? Emmanuel Achol,? Richard Karamagi,? Neema

Omari, 22 Grace Ochido,!2 Eric Kezakarayagwa,® Francine Kabatesi,® Anatole

Nkeshimana,® Abdi Roba,* Millicent Nyakio Ndia,* Mamo U. Abudo,* Alice Kabanda,®> Etienne
Mpabuka,® Emil lvan Mwikarago,® Philip Ezekiel Kutjok,® Donald Duku Samson,® Lul Lojok
Deng,® Nyambura Moremi,”-8 Maria Ezekiely Kelly,”8 Peter Bernard Mtesigwa Mkama,”-8 Alex
Magesa,”2 Stephen Karabyo Balinandi,® Godfrey Pimundu,'® Susan Ndidde Nabadda,'® Dewi
Ismajani Puradiredja,! Julia Hinzmann,1.12 Sophie Duraffour,12 Martin Gabriel,1112 Gerd
Ruge,* Wibke Loag,! Rogers Ayiko,? Stanley Serser Sonoiya,? Juergen May,*12.13Michael J.
Katende,? and Florian Gehre'?

BMC Med. 2021 Jul 9;19(1):160. doi: 10.1186/s12916-021-02028-y
Author’s information:

1Department for Infectious Disease Epidemiology, Bernhard-Nocht-Institute for Tropical
Medicine, Hamburg, Germany

2East African Community (EAC), Arusha, Tanzania

3 National Institute of Public Health, Ministry of Health and Fight Against AIDS, Bujumbura,
Burundi

4 National Public Health Laboratories, Ministry of Health, Nairobi, Kenya

SNational Reference Laboratory Division, Rwanda Biomedical Centre, Ministry of Health, Kigali,
Rwanda

6 Public Health Laboratory and National Blood Transfusion Centre, Ministry of Health, Juba,
South Sudan

”Ministry of Health, Community Development, Gender, Elderly and Children, Dodoma, Tanzania
8National Health Laboratory, Quality Assurance and Training Centre, Dar es Salaam, Tanzania
9 Uganda Virus Research Institute (UVRI), Entebbe, Uganda

10National Health Laboratory and Diagnostic Services (NHLDS), Ministry of Health, Kampala,
Uganda

11Virology Department, Bernhard-Nocht-Institute for Tropical Medicine, Hamburg, Germany

12 German Center for Infection Research (DZIF), partner site Hamburg—Libeck—Borstel-Riems,
Hamburg, Germany

13 Tropical Medicine I, University Medical Center Hamburg-Eppendorf (UKE), Hamburg,
Germany

ABSTRACT

BACKGROUND: East Africais home to 170 million people and prone to frequent outbreaks of
viral hemorrhagic fevers and various bacterial diseases. A major challenge is that epidemics
mostly happen in remote areas, where infrastructure for Biosecurity Level (BSL) 3/4 laboratory
capacity is not available. As samples have to be transported from the outbreak area to the
National Public Health Laboratories (NPHL) in the capitals or even flown to international reference
centres, diagnosis is significantly delayed and epidemics emerge

©EAHRC: Health & Prosperity 5


https://www.ncbi.nlm.nih.gov/pubmed/?term=Affara%20M%5BAuthor%5D&cauthor=true&cauthor_uid=34238298
https://www.ncbi.nlm.nih.gov/pubmed/?term=Lagu%20HI%5BAuthor%5D&cauthor=true&cauthor_uid=34238298
https://www.ncbi.nlm.nih.gov/pubmed/?term=Achol%20E%5BAuthor%5D&cauthor=true&cauthor_uid=34238298
https://www.ncbi.nlm.nih.gov/pubmed/?term=Karamagi%20R%5BAuthor%5D&cauthor=true&cauthor_uid=34238298
https://www.ncbi.nlm.nih.gov/pubmed/?term=Omari%20N%5BAuthor%5D&cauthor=true&cauthor_uid=34238298
https://www.ncbi.nlm.nih.gov/pubmed/?term=Omari%20N%5BAuthor%5D&cauthor=true&cauthor_uid=34238298
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ochido%20G%5BAuthor%5D&cauthor=true&cauthor_uid=34238298
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kezakarayagwa%20E%5BAuthor%5D&cauthor=true&cauthor_uid=34238298
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kabatesi%20F%5BAuthor%5D&cauthor=true&cauthor_uid=34238298
https://www.ncbi.nlm.nih.gov/pubmed/?term=Nkeshimana%20A%5BAuthor%5D&cauthor=true&cauthor_uid=34238298
https://www.ncbi.nlm.nih.gov/pubmed/?term=Nkeshimana%20A%5BAuthor%5D&cauthor=true&cauthor_uid=34238298
https://www.ncbi.nlm.nih.gov/pubmed/?term=Roba%20A%5BAuthor%5D&cauthor=true&cauthor_uid=34238298
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ndia%20MN%5BAuthor%5D&cauthor=true&cauthor_uid=34238298
https://www.ncbi.nlm.nih.gov/pubmed/?term=Abudo%20MU%5BAuthor%5D&cauthor=true&cauthor_uid=34238298
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kabanda%20A%5BAuthor%5D&cauthor=true&cauthor_uid=34238298
https://www.ncbi.nlm.nih.gov/pubmed/?term=Mpabuka%20E%5BAuthor%5D&cauthor=true&cauthor_uid=34238298
https://www.ncbi.nlm.nih.gov/pubmed/?term=Mpabuka%20E%5BAuthor%5D&cauthor=true&cauthor_uid=34238298
https://www.ncbi.nlm.nih.gov/pubmed/?term=Mwikarago%20EI%5BAuthor%5D&cauthor=true&cauthor_uid=34238298
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kutjok%20PE%5BAuthor%5D&cauthor=true&cauthor_uid=34238298
https://www.ncbi.nlm.nih.gov/pubmed/?term=Samson%20DD%5BAuthor%5D&cauthor=true&cauthor_uid=34238298
https://www.ncbi.nlm.nih.gov/pubmed/?term=Deng%20LL%5BAuthor%5D&cauthor=true&cauthor_uid=34238298
https://www.ncbi.nlm.nih.gov/pubmed/?term=Deng%20LL%5BAuthor%5D&cauthor=true&cauthor_uid=34238298
https://www.ncbi.nlm.nih.gov/pubmed/?term=Moremi%20N%5BAuthor%5D&cauthor=true&cauthor_uid=34238298
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kelly%20ME%5BAuthor%5D&cauthor=true&cauthor_uid=34238298
https://www.ncbi.nlm.nih.gov/pubmed/?term=Mkama%20PB%5BAuthor%5D&cauthor=true&cauthor_uid=34238298
https://www.ncbi.nlm.nih.gov/pubmed/?term=Magesa%20A%5BAuthor%5D&cauthor=true&cauthor_uid=34238298
https://www.ncbi.nlm.nih.gov/pubmed/?term=Magesa%20A%5BAuthor%5D&cauthor=true&cauthor_uid=34238298
https://www.ncbi.nlm.nih.gov/pubmed/?term=Balinandi%20SK%5BAuthor%5D&cauthor=true&cauthor_uid=34238298
https://www.ncbi.nlm.nih.gov/pubmed/?term=Pimundu%20G%5BAuthor%5D&cauthor=true&cauthor_uid=34238298
https://www.ncbi.nlm.nih.gov/pubmed/?term=Nabadda%20SN%5BAuthor%5D&cauthor=true&cauthor_uid=34238298
https://www.ncbi.nlm.nih.gov/pubmed/?term=Puradiredja%20DI%5BAuthor%5D&cauthor=true&cauthor_uid=34238298
https://www.ncbi.nlm.nih.gov/pubmed/?term=Puradiredja%20DI%5BAuthor%5D&cauthor=true&cauthor_uid=34238298
https://www.ncbi.nlm.nih.gov/pubmed/?term=Hinzmann%20J%5BAuthor%5D&cauthor=true&cauthor_uid=34238298
https://www.ncbi.nlm.nih.gov/pubmed/?term=Duraffour%20S%5BAuthor%5D&cauthor=true&cauthor_uid=34238298
https://www.ncbi.nlm.nih.gov/pubmed/?term=Gabriel%20M%5BAuthor%5D&cauthor=true&cauthor_uid=34238298
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ruge%20G%5BAuthor%5D&cauthor=true&cauthor_uid=34238298
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ruge%20G%5BAuthor%5D&cauthor=true&cauthor_uid=34238298
https://www.ncbi.nlm.nih.gov/pubmed/?term=Loag%20W%5BAuthor%5D&cauthor=true&cauthor_uid=34238298
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ayiko%20R%5BAuthor%5D&cauthor=true&cauthor_uid=34238298
https://www.ncbi.nlm.nih.gov/pubmed/?term=Sonoiya%20SS%5BAuthor%5D&cauthor=true&cauthor_uid=34238298
https://www.ncbi.nlm.nih.gov/pubmed/?term=May%20J%5BAuthor%5D&cauthor=true&cauthor_uid=34238298
https://www.ncbi.nlm.nih.gov/pubmed/?term=Katende%20MJ%5BAuthor%5D&cauthor=true&cauthor_uid=34238298
https://www.ncbi.nlm.nih.gov/pubmed/?term=Katende%20MJ%5BAuthor%5D&cauthor=true&cauthor_uid=34238298
https://www.ncbi.nlm.nih.gov/pubmed/?term=Gehre%20F%5BAuthor%5D&cauthor=true&cauthor_uid=34238298

MAIN TEXT: The East African Community (EAC), an intergovernmental body of Burundi, Rwanda,
Tanzania, Kenya, Uganda, and South Sudan, received 10 million € funding from the German
Development Bank (KfW) to establish BSL3/4 capacity in the region. Between 2017 and 2020,
the EAC in collaboration with the Bernhard-Nocht-Institute for Tropical Medicine (Germany) and
the Partner Countries' Ministries of Health and their respective NPHLs, established a regional
network of nine mobile BSL3/4 laboratories. These rapidly deployable laboratories allowed the
region to reduce sample turn-around-time (from days to an average of 8h) at the centre of the
outbreak and rapidly respond to epidemics. In the present article, the approach forimplementing
such a regional project is outlined and five major aspects (including recommendations) are
described: (i) the overall project coordination activities through the EAC Secretariat and the
Partner States, (ii) procurement of equipment, (iii) the established laboratory setup and diagnostic
panels, (iv) regional training activities and capacity building of various stakeholders and (V)
completed and ongoing field missions. The latter includes an EAC/WHO field simulation exercise
that was conducted on the border between Tanzania and Kenya in June 2019, the supportin
molecular diagnosis during the Tanzanian Dengue outbreak in 2019, the participation in the
Ugandan National Ebola response activities in Kisoro district along the Uganda/DRC border in
Oct/Nov 2019 and the deployments of the laboratories to assist in SARS-CoV-2 diagnostics
throughout the region since early 2020

CONCLUSIONS: The established EAC mobile laboratory network allows accurate and timely
diagnosis of BSL3/4 pathogens in all East African countries, important for individual patient
management and to effectively contain the spread of epidemic-prone diseases.

Keywords: BSL4; COVID-19; Capacity building; Dengue fever; East African Community; Ebola
virus disease; Mobile laboratory; Outbreak response; Viral haemorrhagic fevers

. Commentary: mobile laboratories for SARS-CoV-2 diagnostics: what Europe could learn
from the East African Communityto assure trade in times of border closures?

Florian Gehre,2 Hakim Lagu,?2 Emmanuel Achol,? Michael Katende,? Jirgen May,*34 and Muna
Affaral2

Global Health. 2021; 17: 49.
Published online 2021 Apr 23. doi: 10.1186/s12992-021-00700-9
PMCID: PMC8063167 PMID: 33892773

Author’s information:

1Department of Infectious Disease Epidemiology, Bernhard-Nocht-Institute for Tropical
Medicine, Hamburg, Germany

2East African Community Secretariat, Health Department, Arusha, Tanzania

STropical Medicine Il, University Medical Center Hamburg-Eppendorf (UKE), Hamburg,
Germany

4German Center for Infection Research (DZIF), Hamburg-Borstel-Lubeck-Riems, Hamburg,
Germany
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ABSTRACT

BACKGROUND: The emergence of SARS-CoV-2 mutants might lead to European border
closures, which impact on trade and result in serious economic losses. In April 2020, similar
border closures were observed during the first SARS-CoV-2 wave in East Africa.

MAIN BODY: Since 2017 the East African Community EAC together with the Bernhard-Nocht-
Institute for Tropical Medicine BNITM established a mobile laboratory network integrated into the
National Public Health Laboratories of the six Partner States for molecular diagnosis of viral
hemorrhagic fevers and SARS-CoV-2. Since May 2020, the National Public Health Laboratories
of Kenya, Rwanda, Burundi, Uganda and South Sudan deployed these mobile laboratories to
their respective borders, issuing anewly developed “Electronic EAC COVID-19 Digital Certificate”
to SARS-CoV-2 PCR-negative truck drivers, thus assuring regional trade.

CONCLUSION: Considering the large financial damages of border closures, such a mobile
laboratory network as demonstrated in East Africa is cost-effective, easy to implement and
feasible. The East African Community mobile laboratory network could serve as a blueprint for
Europe and other countries around the globe.

Keywords: SARS-CoV-2 diagnostics, COVID-19, Pandemic, Border closures, Mobile
laboratories, BSL4, East Africa, EAC, Electronic health certificate, Trade

Choledocoduodenostomy for obstructive jaundice following Sars-Cov-2 infection. A
case Report

JC MBONICURA!, W Irambonal, JB Bizimana?, S Manirakiza3
International surgery case report,2(3) DOI http//doi.org/03202/1.1016.

Received April 7, 2021 Accepted Aprill5, 2021 Published April 19, 2021
Author’s information:

1University of Burundi, Kamenge teaching hospital, digestive and general surgery
2University of Burundi, Kamenge teaching hospital, neurosurgery
3University of Burundi, Kamenge teaching hospital, imagery

ABSTRACT

Our goal was to contribute to the understanding of the obstructive jaundice pathogenesis during
SARS-CoV-2 recovering period. This was a 51-year-old patient with no particular medical history
recovering fromSARS-CoV-2 infection. He was recently discovered diabetic when diagnosed with
SARS-CoV-2 infection. He underwent surgery for choledocoduodenestomy. The pancreatic
biopsies and histological analysis were also performed. The histological analysis revealed lesions
of acute pancreatitis. The early post-surgical follow-up was good. The follow-up CT-scan
performed after two weeks of surgery showed and overall normal pancreas.

Key words: obstructive jaundice; SARS-CoV-2; surgery
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4. Understanding theinfluence of the COVID-19 pandemic on hospital-based mortality in
Burundi: across-sectional study comparing two time periods

D. Habonimana,! L. Ouedraogo,? E. Ndirahisha,® N. Misago,* R. Ciza,* D. Niyomwungere,' F.
Niyongabo,® J. B. Irakoze,® J. D. Nkurunziza,” and S. Manirakiza®

Epidemiol Infect. 2020; 148: e280.

Published online 2020 Nov 13. doi: 10.1017/S0950268820002770 PMCID: PMC7711354
PMID: 33183401

Author’s information:

1Research and Innovation Unit, Department of Community Medicine, Faculty of Medicine,
University of Burundi, Bujumbura, Burundi

2Regional Adviser for Sexual and Reproductive Health, World Health Organization Regional
Office for Africa, Brazaville, Congo

3Department of Internal Medicine, Faculty of Medicine, University of Burundi, Bujumbura,
Burundi

4Health Healing Network Burundi, Bujumbura, Burundi

SNational Health Institute, Ministry of Public Health and AIDS Control, Bujumbura, Burundi
SFactulty of Medicine, University of Burundi, Bujumbura, Burundi

‘Department of Statistics, Higher Institute of Education, Bujumbura, Burundi
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ABSTRACT

This study used hospital records from two time periods to understand the implication of COVID-
19 on hospital-based deaths in Burundi. The place of COVID-19 symptoms was sought among
deaths that occurred from January to May 2020 (during the pandemic) vs. January to May 2019
(before the pandemic). First, death proportions were testedto seize differences between mortality
rates for each month in 2020 vs. 2019. In the second time, we compared mean time-to-death
between the two periods using the Kaplan—Meier survival curve. Finally, alogistic regression was
fitted to assess the likelihood of dying from COVID-19 symptoms between the two periods. We
found statistical evidence of ahigher death rate in May 2020 as compared to May 2019. Moreover,
death occurred fasterin 2020 (mean = 6.7 days, s.D. = 8.9)thanin 2019 (mean = 7.8 days, S.D. =
10.9). Unlike in 2019, being a male was significantly associated with a much lower likelihood of
dying with one or more COVID-19 symptom(s) in 2020 (odds ratio 0.35, 95% confidence interva
0.14-0.87). This study yielded some evidence for a possible COVID-19-related hospital-based
mortality trend for May 2020. However, considering the time -constraint of the study, further similar
studies over alonger period of time need to be conducted to trace a clearer picture on COVID-19
implication on hospital-based deaths in Burundi.

Key words: Burundi, COVID-19, hospital-based deaths, tertiary hospital

5. Mapping physical access to health care for older adults in sub-Saharan Africa and
implications forthe COVID-19 response: a cross-sectional analysis

Pascal Geldsetzer, ScD,®.2** Marcel Reinmuth, BSc,34* Paul O Ouma, MSc,> Sven Lautenbach,
PhD,* Emelda A Okiro, PhD,>8 Till Barnighausen, Prof, MD,%78 and Alexander Zipf, Prof, PhD34
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ABTRACT

BACKGROUND: Severe acute respiratory syndrome coronavirus 2, the virus causing COVID-19,
is rapidly spreading across sub-Saharan Africa. Hospital-based care for COVID-19 is often
needed, particularly among older adults. However, akey barrier to accessing hospital care in sub -
Saharan Africa is travel time to the nearest health-care facility. To inform the geographical
targeting of additional health-care resources, we aimed to estimate travel time at a1 km x 1 km
resolution to the nearest hospital and to the nearest health-care facility of any type for adults aged
60 years and older in sub-Saharan Africa.

METHODS: We assembled a dataset on the geolocation of health-care facilities, separately for
hospitals and any type of health-care facility and including both private-sector and public-sector
facilities, using data from the OpenStreetMap project and the Kenya Medical Research Institute-
Wellcome Trust Programme. Population data at a 1 km x 1 km resolution were obtained from
WorldPop. We estimated travel time to the nearest health-care facility for each 1 km x 1 km grid
using a cost-distance algorithm.

FINDINGS: 9-6% (95% CI 5-2-16-9) of adults aged 60 years or older across sub-Saharan Africa
had an estimated travel time to the nearest hospital of 6 h or longer, varying from 0-0% (0-0-3-7)
in Burundi and The Gambia to 40-9% (31-8-50-7) in Sudan. For the nearest health-care facility of
any type (whether primary, secondary, or tertiary care), 15-9% (95% CI 10-1-24-4) of adults aged
60 years or older across sub-Saharan Africa had an estimated travel time of 2 h or longer, ranging
from0-4% (0-0-4-4) in Burundito 59-4% (50-1-69-0) in Sudan. Most countries in sub-Saharan
Africa contained populated areas in which adults aged 60 years and older had atravel time to the
nearest hospital of 12 h or longer and to the nearest health-care facility of any type of 6 h or
longer. The median travel time to the nearest hospital for the fifth of adults aged 60 years or older
with the longest travel times was 348 min (IQR 240-576; equal to 5-8 h) for the entire population
of sub-Saharan Africa, ranging from 41 min (34-54) in Burundi to 1655 min (1065-2440; equa to
27-6 h) in Gabon.

INTERPRETATION: Our high-resolution maps of estimated travel times to both hospitals and
health-care facilities of any type can be used by policy makers and non-governmental
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organizations to help target additional health-care resources, such as makeshift hospitals or
transport programmes to existing health-care facilities, to older adults with the least physical
access to care. In addition, this analysis shows the locations of population groups most likely to
under-report COVID-19 symptoms because of low physical access to health-care facilities.
Beyond the COVID-19response, this study can informthe efforts of countries toimprove physical
access to care for conditions that are common among older adults in the region, such as chronic
non-communicable diseases.

6. The spatio-temporal epidemic dynamics of COVID-19 outbreak in Africa

Ezra Gayawan 12, Olushina O Awe 34, Bamidele M Oseni?, IkemefunaC
Uzochukwu 5, Adeshina Adekunle ¢, Gbemisola Samuel 7, Damon P Eisen 68, Oyelola A
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Epidemiol Infect. 2020 Sep 2;148:e€212. doi: 10.1017/S0950268820001983
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ABSTRACT

Coronavirus disease 2019 (COVID-19), caused by the novel severe acute respiratory syndrome
coronavirus 2 (SARS-CoV-2), was first detected in the city of Wuhan, China in December 2019.
Although, the disease appeared in Africa later than other regions, it has now spread to virtually
all countries on the continent. We provide early spatio-temporal dynamics of COVID-19 within the
first 62 days of the disease's appearance on the African continent. We used a two -parameter
hurdle Poisson modelto simultaneously analyze the zero counts and the frequency of occurrence.
We investigate the effects of important healthcare capacities including hospital beds and number
of medical doctors in different countries. The results show that cases of the pandemic vary
geographically across Africa with notably high incidence in neighboring countries particularly in
Westand North Africa. The burden of the disease (per 100 000) mostly impacted Djibouti, Tunisia,
Morocco and Algeria. Temporally, during the first 4 weeks, the burden was highestin Senegal,
Egypt and Mauritania, but by mid-April it shifted to Somalia, Chad, Guinea, Tanzania, Gabon,
Sudan and Zimbabwe. Currently, Namibia, Angola, South Sudan, Burundi and Uganda have the
least burden. These findings could be useful in guiding epidemiological interventions and the
allocation of scarce resources based on heterogeneity of the disease patterns.

Keywords: Africa; Bayesian analysis; COVID-19; hurdle Poisson; spatial analysis.
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7. COVID-19 and Measles: Double Troublefor Burundi
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ABSTRACT

As of May 19, 2020, Burundihas reported 42 cases of COVID-19 and one death fromthe disease,
compared with 63 521 cases and 1796 deaths reported across Africa by WHO. Burundi had its
presidential election on May 20, and before the election, the foreign ministry asked WHO
representatives who had reportedly expressed concemns over crowded rallies held by politicians
to leave the country, with no explanation provided. Mediareports claim that authorities in Burundi
have underestimated the risks of severe acute respiratory syndrome coronavirus 2 (SARS-CoV-
2) and relied on divine protection, instead of adopting specific health measures to contain the
pandemic. However, while Burundi's preparedness and response to SARS-CoV-2 sparks
controversy, the country's management of an already ongoing measles outbreak has caused
concern among virologists, pediatricians, and public health experts. A WHO statement released
on May 6, 2020, reports the measles outbreak started November, 2019, with 857 confirmed cases
fromBurundi's districts Cibitoke, Butezi, Cankuzo and South Bujumbura, as of April27, 2020. The
outbreak began in a refugee transit camp in the Cibitoke health district, where refugees from
measles-affected provinces in DR Congo remained for 21 days, before moving to permanent
refugee camps in locations including Butezi, Cankuzo, Muyinga, and Kiremba. The outbreak was
only recognized when people living in areas surrounding the refugee transit camp reported
suspected measles cases, mainly in children aged 9 months to 5 years. WHO's report states:
“Measles circulation in a population with low immunity is the cause of this outbreak. The majority
of cases (77%) were either unvaccinated or unsure of their vaccination status”. Oyewale Tomori,
a professor of virology and former president of the Nigerian Academy of Science agrees with this
explanation. “This [measles] outbreak predates the COVID-19 outbreak eitherin Wuhan or in any
part of Africa. It is clear that unvaccinated or inadequately vaccinated refugee children are the
source of the outbreak in a poorly vaccinated Burundi population”, he told The Lancet Microbe.
He added, “It is obvious that there is also a lack of preparedness [in Burundi] to fightthe measles
outbreak”. According to Andrew Noymer, an associate professorof Public Health at the University
of California, Irvine (CA, USA), an outbreak of measles is unsurprising where vaccination rates
have fallen below about 95%. WHO's statement estimates the vaccination coverage for measles
in Burundi, in 2018, to be 88% for the first dose and 77% f or the second dose, although these

©EAHRC: Health & Prosperity 11



figures do not include data for incoming refugees. “This measles outbreak [in Burundi] is a stark
reminder that even during the COVID-19 pandemic public health challenges that existed before,
have not gone away”, Noymer told The Lancet Microbe. As he pointed out, measles control
requires continued vaccination programmes, catch-up campaigns, or both. “[It's] a challenging
disease, requiring constant attention from public health authorities”, he comments. Charles
Holmes (Center for Global Health Practice and Impact, Georgetown University Medical Center,
Georgetown, WA, USA) told The Lancet Microbe that the estimated case -fatality rate for measles
in low-income and middle-income countries is approximately 2%. In Burundi, he notes, the
mortality rate for measles would probably be much higher “because of high rates of
malnourishment, vitamin A deficiency, and HIV/AIDS all of which increase the risk of severe
complications from measles”. With respect to COVID-19, Holmes believes that, for Burundian
children, therisk of severe disease and death frommeasles is far higher. “And unlike with COVID -
19, we have an affordable, effective vaccine [for measles] that could prevent these deaths”, he
added. Anish Ray, a pediatrician at the Cook Children's Medical Center (Fort Worth, TX, USA)
agrees with the views of Holmes. “COVID-19 and measles both are communicable diseases, but
measles has a safe and effective vaccine, and there is no vaccine against COVID-19, yet.
Burundian children now require proper vaccination coverage for measles and a thoroughly
planned approach designed by the country's health authorities, WHO, and other organizations to
tackle the current outbreak”, he told The Lancet Microbe.According to WHO's report, Burundi's
Ministry of Public Health in partnership with international organizations including WHO, UNICEF,
and Médecins Sans Frontiéres has devised a comprehensive response plan to the measles
outbreak, including the formation a technical committee to monitor its impleme ntation. The plan
also includes vaccinating children aged 9 months to 14 years at refugee camps, setting up a
vaccination post at the refugee transit camp, strengthening surveillance at affected districts,
mobilizing financial resources, building health-care provider capacity, and actively searching and
vaccinating unvaccinated children. As Noymer points out, the measles epidemic is an indication
that a vaccination campaign is required in the most affected provinces and, possibly, nation-wide
in Burundi. “The COVID-19 pandemicis serious but neglecting other fatal health conditions during
this time would be a mistake”, he points out.

COVID-19 pandemic: Review of impediments to public health measures in Sub-Saharan
Africa

Atieme Joseph Ogbolosinghat, Ayesha Singh?

American journal of preventive medicine and public health, 2020 vol 6, no. 3, page 68-75
10.5455/ajpmph.20200512020014 review article Open Access
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1School of Life Sciences, Keele University, Keele, UK
2School of Pharmacy and Bioengineering, Keele University, Keele, UK

ABSTRACT

The first coronavirus disease 2019 (COVID-19) case in Sub-Saharan Africa was reported in
Nigeria on 27th February 2020, and within weeks the disease spread to all African countries,
except Lesotho as of 1st May 2020. Inthis review, we have evaluated the public health measures
initiated in sub-Saharan African countries to mitigate the spread of COVID-19, highlighted the
impediments to these measures, and provided recommendations. We reviewed the strategies
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initiated in Nigeria, South Africa, Rwanda, and Burundi. It was found that the governments of
these countries initiated several measures, including hand and respiratory hygiene, maintaining
a distance from other people, quarantining travelers, and isolating symptomatic cases. Moreover,
the lockdown was instituted to further reduce the spread of COVID-19 in Nigeria, South Africa,
and Rwanda, while in Burundi there was no lockdown.

However, the fragile medical infrastructure, poor living conditions, lack of social welfare system,
draconian lockdown implementation strategies, and inconsistent information fromauthorities have
impeded the success. The lockdown and social distancing measures have not reduced the rate
of infection in these countries, and the implementation of the measures was sporadic and not
backed up with increased capacities of diagnostic tests. It is strongly recommended that sub -
Saharan African countries increase testing and follow scientific evidence in cautiously easing the
lockdown, and develop postpandemic plans to revitalize the medical and socioeconomic
infrastructure. In conclusion, the governments of these countries should look inward for solutions
to their problems and avoid implementing western anti-COVID-19 policies without consideration
of the peculiarities in African societies

Keywords: COVID-19; sub-Saharan; Africa; public health; lockdown; impediments
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ABSTRACT

The purpose of this investigation was to collect information regarding rhinovirus (RV) circulation
in children with lower respiratory tract infections (LRTIs) in Burundi, Central Africa. We enrolled
all of the children aged between 1 month and 14 years who were admitted to the hospital of
Kiremba, North Burundi, with fever and signs and symptoms of LRTI (i.e., cough, tachypnea,
dyspnea or respiratory distress, and breathing with grunting or wheezing sounds with rales)
between 1 November 2010 and 31 October 2011, and obtained nasopharyngeal swabs for RV
detection by means of polymerase chain reaction (PCR). The VP4/VP2 region of the positive
samples was sequenced to determine the species of RV (A, B, or C). Four hundred and sixty -two
children were enrolled: 160 (34.6 %) with bronchitis, 35 (7.6 %) with infectious wheezing, and 267
(57.8 %) with community-acquired pneumonia (CAP). RV infection was demonstrated in 186
patients [40.3 %; mean age + standard deviation (SD) 1.77 £ 2.14 years]. RV infection was
detected in 78 patients aged <12 months (40.0 %), 102 aged 12-48 months (44.3 %), and six
aged >48 months (16.7 %; p <0.01 vs. the other age groups). The most frequently identified RV
was RV-A (81 cases, 43.5 %), followed by RV-C (47, 25.3 %) and RV-B (18, 9.7 %); subtyping
was notpossiblein 40 cases (21.5 %). RV-A was significantly associated with bronchitisand CAP
(p <0.01) and RV-C with wheezing (p < 0.05). In Burundi, RVs are frequently detected in children
with LRTIs. RV-A seems to be the most important species and is identified mainly in patients with
bronchitis and CAP

Key words: Burundi, respitory diseases, children
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ABSTRACT

OBJECTIVES: To compare the prevalence of acute otitis media (AOM) and otitis media with
effusion (OME) in children hospitalized for acute lower respiratory infections (LRTIs) in Burundi
and Italy.

METHODS: The study, which was conducted from 1 February to 30 April 2011 at the hospital of
Kiremba (Burundi, Africa) and at Paediatric Clinic 1 of the University of Milan (Italy), enrolled
patients aged <5 years who were hospitalized because of LRTIs. Upon admission, the children
underwent an otological examination (pneumatic otoscopy and tympanometry), and middle ear
diseases were compared between the two groups.

RESULTS: A total of 108 children enrolled in Burundi (44 males; median age 17 months) were
compared to 108 patients enrolled in Italy (53 males; median age 19 months). About one -third of
the children in Burundi (33, 30.6%) had normal middle ears. AOM was never diagnosed, whereas
OME was detected in 74 children (68.5%: bilateral in 51, 68.9%, and unilateral in 23, 31.1%). The
prevalence of OME decreased with increasing age: it was 86.5% in children aged <12 months,
73.7%in those aged 12—24 months, and 43.8%in those aged >24 months (p <0.001). There was
no difference in the proportion of children with OME in Burundi (68.5%) and Italy
(63.9%; p = 0.47). OME was significantly more frequent in the children with pneumonia admitted
in Burundi than in the children with pneumonia admitted in Italy (p = 0.004).

CONCLUSIONS: In children hospitalized for lower respiratory tract infection, OME is almost as
frequently seen in developing countries like Burundi, Africa, as in developed countries like Italy.
Follow-up monitoring of these children might be required to assess if OME is just a transient
phenomenon.

Keywords: Otitis media with effusion, Children, Developing countries, Middle ear diseases, Acute
otitis media, Lower respiratory tract infections.
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ABSTRACT

In order to detect problems in the management of acute respiratory infection in children and to
optimize training, a survey was undertaken in 1993 including 9 pediatricians, 27 generd
practitioners, and 58 nurses in Bujumbura, Burundi. A questionnaire including 15 main items was
used. Findings showed a poor understanding of risk factors in 62% of the population, especially
among general practitioners and nurses. Clinically 79% were able to make a proper diagnosis of
pneumonia. Overtreatment of coryza using antimicrobial, mucolytic, and cough drugs was
suspected in 88.8%. Findings were similar with regard to management of pneumonia. Wheezing
was treated in accordance with WHO recommendations in only 18% of cases. For acute
respiratory infection, 53.6% used penicillin A, 18% used penicillin G, 15.9% used cotrimoxazole
and 2.9% used macrolides. The duration of antimicrobial therapy was unnecessarily long for
49.4%. While 70.5% of the population (100% of pediatricians) considered the state of their
knowledge and practices to be sufficient, 93.6% (55.6% of pediatricians) indicated that specific
training in this field would be useful. This survey suggests that training is needed for health care
workers at all levels specifically in the management and prevention of acute respiratory infection
in children

Pulmonary Complications of Human Immunodeficiency Virus Infection in Bujumbura,
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ABSTRACT

To determine the types of pulmonary disease associated with human immunodeficiency virus
(HIV) infection, we conducted a prospective study of 302 consecutive patients admitted for acute
respiratory disease to a university hospital in Bujumbura, Burundi. Diagnoses were made
according to well-defined criteria. Of the total, 222 patients (73.5%) were HIV seropositive, with
women younger than men. Features suggestive of underlying HIV infection were the clinical
findings of oral thrush, peripheral lymphadenopathy, or herpes zoster and the radiographic
abnormalities of hilar-mediastinal adenopathy or a reticulonodular infiltrate. Tuberculosis and
community-acquired pneumonia occurred with approximately equal frequency in the HIV-
seropositive and seronegative groups. Pneumocysitis carinii pneumonia was diagnosed in 11
patients, all seropositive. Gram-negative bacteremia, especially Salmonella typhimurium,
occurred in 23 seropositive patients (10.4%). A total of 24 seropositive patients died during the
initial hospitalization, and 11 others required readmission; no seronegative patients died or were
rehospitalized. We conclude that HIV infection is a major risk factor for the development of acute
respiratory diseases in adults of sufficient severity to require hospitalization in Bujumbura,
Burundi. In this Central African country, where exposure to virulent bacterial pathogens is
ubiquitous, tuberculosis, pneumonia, and salmonellosis occur with much greater frequency than
classic AIDS-defining opportunistic infections or malignancies.
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ABSTRACT

BACKGROUND: The COVID-19 pandemic, while creating demand for data to inform response
efforts, has had an impact on the conduct of biomedical and public health research. The research
community has had to adapt its approaches to research in compliance with COVID-19 prevention
measures. We highlight the adaptations made and lessons learnt in collecting research data
remotely during the pandemic period from two rural communities in Kenya.

METHODOLOGY: The study was conducted in Busia and Mandera Counties, and employed a
mixed method design. Consenting was done electronically via REDCap. Quantitative data was
collected via e-survey on REDCap and qualitative data using telephone in-depth interviews. Study
tools were piloted in Kajiado County to simulate implementation conditions. Community
sensitization and mobilization was done primarily remotely, with the assistance of Research
Assistants locally resident in the implementation counties. Local community health workers,
trained virtually, were engaged to assist in the sampling and participant recruitment procedures
in compliance to COVID-19 safety measures.

FINDINGS: Piloting proved crucial to informing adjustments of tools, minimizing time needed to
complete study procedures remotely and anticipate potential technological challenges.
Leveraging on local networks, personnel and partnerships facilitated buy-in from the community.
Engaging community health workers through training and active involvement as trusted local
resource aided successful sampling and data collection, and enabled participation of e-survey
participants who lacked smartphones. Additionally, employing a data collection tool that could
support online and offline data capture enabled navigation of internet connectivity issues.
Coordination of study activities was done via dedicated WhatsApp groups, phone calls and
supported by robust technical support. The team employed a number of modalities to ensure
participation in qualitative procedures, including flexible working hours and holding targeted in -
person interviews.

CONCLUSION: It is possible to carry out remote data collection in communities that are
challenging to access, as currently occasioned by the COVID-19 pandemic, or in situations where
resource constraints preclude traditional methods. This ultimately increases repres entativeness
of research addressing the needs of communities that would otherwise be marginalized. However,
successful implementation requires plans that incorporate contingency measures, a high
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measure of flexibility and adaptability of the research team and customization of various online
resources.

Factors That Influenced the Control of COVID-19IN Border Counties.
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ABSTRACT

INTRODUCTION: Kenya'’s porous land borders remain a cause for concern among policymakers
and public health experts who fear unchecked movement may contribute to the spread of COVID -
19. Kenya'’s cross-border communities have strong trade, linguistic and cultural ties, which create
a conducive environment for unchecked movement and interaction. We sought to understand the
factors that may have influenced the control of the pandemic in border counties.

Methods: This was a qualitative study conducted in Busia and Mandera counties, seeking to
understand factors that influenced the control of COVID-19 in border counties. Busia County
shares a border with Uganda while Mandera County borders Ethiopia and Somalia. Purposive
and snowball sampling methods were used to identify informant-rich respondents (n=73) for
telephone interviews done using a tailored guide that addressed issues specific to the different
study populations. They included policy makers, religious leaders, commercial sex workers,
health care workers, truckers, businesspersons and Covid-19 survivors and cares. Data was
managed using the framework method and analyzed thematically.

FINDINGS: A number of cross-border and health system factors that influenced the control of
Covid-19 in the two border counties were noted. Cross-border facilitators of control of covid-19
included closure of manned border crossing, mandatory use of personal protective equipment,
establishment of handwashing stations, screening and sample collection, harmonized testing,
case management at point of detection, reporting across border points and pre-existing cross-
border health committees (Mandera), while barriers included long testing turnaround time,
crowding of truckers (Busia), stock outs of test kits and sample collection kits, existence and use
of informal border crossings and slight differences in response strategies across the borders that
fueled stigma. Health system factors that facilitated control of covid-19 included designated
guarantine and isolation facilities, evacuation and testing services, community sensitization on
covid-19, contact tracing, and a robust disease surveillance network (Mandera), while barriers
were the proximity of testing labs, resource (infrastructure and PPES) constraints, as well as
shared culture and language among border communities that complicated contact tracing.

©EAHRC: Health & Prosperity 20



CONCLUSION: Facilitating factors and county-specific innovations can be replicated in other
border counties to strengthen control of COVID -19. Border counties bear disproportionate
exposure to and burden of COVID-19. There is need for multi-sectoral efforts in resourcing,
enhancing health education and enforcing COVID-19 control measures.
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ABSTRACT

BACKGROUND: Diaries are gaining ground in qualitative research as a tool for collecting first-
hand information on participants’ experiences. While there exists information on participants’
experience of diary keeping process, limited documentation is available on researchers
experience inimplementation of the same. We highlightresearchers’ experiences while engaging
study participants in remote diary data collection during the covid-19 pandemic.

METHODS: Researchers’ experiences are based on qualitative diary data collection by
participants in Busia and Mandera counties of Kenya. Fourteen researchers were virtually
engaged - 6 actively engaged participants, 4 were supervisors, 2 liaison (researchers-
communities), and 2 collaborators. Online training was conducted via Zoom platform. Co mmunity
Health Extension Workers (CHEWS) in the respective countiesidentified prospective participants
for training and enrolment. 29 participants consented electronically, and were paired with 6
researchers who offered further training and advice on diary keeping methods. Researchers who
were paired with a maximum of 5 participants shared prompts on daily basis to guide on diary
entries (DEs), conducted preliminary analysis of shared DEs, compiled individual DEs and
archived the same upon approval by the participant. Researchers documented their experiences
during this process. Prompts shared with participants served as a template guide for capturing
researchers’ experiences.

FINDINGS: Training was generally successful as most participants had smart phones and
conversantwith the Zoomapplication. However, the fewwho lacked smart phones or experienced
poor network connection opted to share devices with their counterparts, a common scenario in
Mandera County. Repeated training helped reinforce study requirements and expectations.
Majority (n=11) of the participants opted to keep handwritten diaries, 8 opted to share their DEs
directly as WhatsApp message; 2 kept audio diaries; 1 typed in MS Word and 4 used both
handwritten and WhatsApp text messages, all of which were shared through WhatsApp. Regular
interactive online meetings among researchers enhanced understanding and mitigation of
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challenges encountered during this process. The pairing between the researchers and
participants fostered trust, bonding, understanding and ease in communication. There was high
retention of enrolled participants who remitted 14 DEs within 14 days. Others remitted fewer DEs
and took 31 days maximum. When asked how they felt about dairying, all participants gave
positive feedback.

CONCLUSION: Key lessons learnt were that the blended research team provided a strong
support system amongst researchers and researcher-participant pairing was a novel approach
that kept participants engaged and minimized fatigue associated with the diary keeping process.
Constant tailored support and flexibility are key for successful diary data collection, especially
where personal contact is limited.

Health-Care Workers' Perspectives on Preparedness for Outbreak of Communicable
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Abigail C Ng'etich?
Authors Information
IMoi University, Eldoret, Kenya.

Proceedings of the 11" KEMRI Annual Scientific & Health (KASH) Conference 2021;
unpublished.

ABSTRACT

BACKGROUND: Kenya is currently experiencing an increase in the emergence of infectious
agents leading to several disease outbreaks and pandemics. Health-care facilities play a critical
role in response to outbreaks. Multiple frameworks and legislations call for a collaborative and
holistic approach in outbreak preparedness and response. Kericho County Referral Hospital, is a
level V Hospital and a current COVID-19 Centre in Kenya. This study draws its relevance from
the above concerns; to investigate the health-care workers' perspectives on the preparedness of
Kericho County Referral Hospital for communicable diseases' outbreak. Methods: The study was
based on a descriptive cross sectional study design. It comprised 31 participants from multiple
departments. Convenience and Purposive sampling techniques were used. An online based
guestionnaire and an observation list were used to collect data. Qualitative data was analyzed
through thematic analysis while quantitative data was analyzed through descriptive statistics and
summarized based on a scoring scale unique to the study where; 81-120= averagely prepared;
121-160=well prepared.

RESULTS: Quantitative data results. The health-care workers' perceived the hospital to have
succeeded in waste management (150) and sustaining routine health services (139). They
perceived the following sectors as averagely prepared; human resource (102), non-
pharmaceutical resources (118), training (116), emergency committee (114), communication (98)
and monitoring and evaluation (103). Qualitative data results. Perceived barriers to multi-sectoral
preparedness were inadequate resources, inadequate training, inadequate infrastructure and
inadequate staff. Kericho County Referral Hospital has implemented a multi-sectoral approach in
preparedness for outbreak of communicable diseases. The hospital should address the
shortcomings in averagely prepared departments promptly. Further similar studies to be carried
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out with a larger sample size and equal distribution across departments. Pandemics
Preparedness, Surveillance Response, and Travel Medicine has been passed on, from
generation to generation contributing to more than 70% of Africa population reliant to traditional
medicine for therapy according to WHO. The desire by Kenyans to keep COVID-19 at bay has
compelled them to explore home-based remedies. The most commonly known remedy is dawa
which has become increasingly very popular and as part of a herbal drink for most households in
Kenya after Covid-19 pandemic. Dawa which is a Kiswahili word meaning drug/medicine in
English, is a herbal decoction consisting of several food herbs, commonly used for self-treatment
when one has cold. The decoction contains but not limited to, ginger, garlic, lemon and turmeric.
Our focus is on the contents of this dawa that has become very popular in Kenya. Methods:
Selection of the food herbs was based on combination of spices commonly used in Kenyato self-
treat cold. The review was done by searching databases like PubMed, and Google Scholar for
articles related to ginger, garlic, turmeric and lemon, specifically focusing on Covid-19, the articles
were collected and reviewed.

RESULTS: The search focused on use of ginger, garlic, turmeric and lemon in Covid-19, 351 and
2 papers were retrieved from google scholar and pubmed, respectively. Papers published since
January year 2020 to April 2021 were 228. Their titles and abstracts were screened for eligibility.
Finally, 103 records were included for the full-text monitoring, and 60 qualified articles, including
manual search papersremained for the final data extraction. Aremarkable increase use of ginger,
garlic, turmeric and lemon in response to COVID-19 was noted.

CONCLUSION: Dawa is believed to boost immune system which strengthen the body immunity

to fight disease and this may contribute to alleviating symptoms, reducing the severity of the virus
and improving recovery rates which could finally reduce the mortality rate. This could only be
attributed to the fact that the food herbs that combine to make dawa have a lot of health benefit
individually and collectively. It is important to carry out clinical trial to informwhether indeed the
component of this dawa prevent or improve recovery rate of Covid-19 patients.

Impact of COVID -19 diagnostic services on HIV viral load (VL) and Early Infant Diagnosis
(EID) turn-around-time (TAT)in areference testing laboratory in Kenya.
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ABSTRACT

BACKGROUND: In Kenya, the first case of COVID-19 was reported in March, 2020. The testing
of SARSCOV-2, which causes COVID-19 was integrated into the molecular diagnostics
infrastructure already in place for HIV Viral Load and Early Infant Diagnosis of HIV. It is unknown
whether this shift had any impact on VL and EID testing services in the relevant laboratories. Our
study assessed the impact of COVID-19 testing on HIV VL and EID testing TAT in laboratories in
Kenya.
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METHODS: HIV VL and EID data on TAT collected between January 2019 to December 2020
was abstracted fromthe HIV NASCOP database. The mean TAT for the year 2019, January to
March 2020 (just before Covid-19 testing commenced) and April to December 2020 were
computed to checkfor an increase or decline in average TAT. Data analysis was conducted using
STATA SE 14 for Windows.

RESULTS: The mean TAT forVLin 2019 was 6 days. Between January to March 2020, the mean
TAT was 8 days. Between April to December 2020, the mean TAT was 11 days. The mean TAT
for EID in 2019 was 5 days, while it was 9 days between January to March 2020. The average
TAT was 8 days between April and December 2020.

CONCLUSION: The increase in VL and EID average TAT observed throughout the study p eriod
could be attributed to the fact that the Covid-19 tests as well as HIV had to be tested on the few
already overstretched equipmentand with the limited human resources available. However, the
TAT could have also been affected by other factors that have not been examined in this study,
for instance reagent stock outs and machine breakdowns. In the face of another pandemic in
future it would be important that the relevant stakeholders increase manpower, mitigate on
frequentstock outs and provide prompt action on machine breakdowns.

Effect of covid-19 pandemic response measures on social life in two border counties of
Kenya.
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ABSTRACT

BACKGROUND: The Kenyan government in its effort to control the spread of SARS-CoV-2
instituted mitigation measures that included curfews, restrictions in movement, trade, and
religious & social gatherings. These measures had adverse effects on social life, health and
wellbeing of Kenyans. This study sought to understand the effect of the pandemic on social life in
Busia and Manderaborder counties in Kenyato inform covid-19 response.

METHODS: The study adopted a mixed methods research approach conducted in Busia and
Mandera counties. Quantitative data was collected through ahousehold e-survey (n=582 adults).
Changesin dalily life due to the covid-19 crisis was assessed as well as available social structures
and a general sense of distress in respondents. For qualitative study arm, purposive sampling
method was used to identify key informants (n=73) who participated in telephone interviews. They
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included policy actors, healthcare workers, Covid survivors & carers, truckers, traders and
religious leaders. A guide was used to unearth the effects of the pandemic on social life.
Quantitative data was analyzed using SPSS version 22 while qualitative data was coded &
categorized using the Framework method, and manual thematic analysis done. Ethical
considerations were met. Results: Out of 582 adult participants (M: 43%; F: 57%), 81.4 %reported
foodinsecurity, major changesin social interaction (23.5%), change in quality of relationships with
friends and family for worse (59.4%), lack of access to schooling (87.5%) and difficulties in
maintaining social distance (82.1%). Respondents reported disruption to religious support (65.5
%), peer support group (21.8%), merry-go-round/chamas (33.2%) and 19.9% sporting activities.
84.7% reported a sense of distress 82.8% of 101 participants in informal sector reported loss of
income. Majority of social networks/ links (peer groups, religious networks, families) were
disrupted by movement restrictions, curfews and closure of educational institutions. The changes
in quality of social relationships reported were largely negative with a number of potential long -
term consequences on educational attainment (teen pregnancies likely to affect educationa
attainment for girls) and family structure and stability (marriages were affected by loss of income
and financial strain, divorce, separation). Cases of gender-based violence and suicide were
reported. There was convergence of the quantitative and qualitative findings, both of which
indicated the pandemic had a generally adverse effecton social life. The qualitative findings
provided insights into the lived realities underlying the quantitative findings of the study and aided
in identifying recommendations to inform the pandemic response.
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ABSTRACT

INTRODUCTION: Observed SARS-CoV-2 infections and deaths are low in tropical Africa raising
guestions about the extent of transmission. In this further study, we examine the dynamics of
SARS-CoV-2 seroprevalence among Kenyan blood donors throughout the course of the first
epidemic wave.

METHODS: From 30th April to 30th September 2020, samples from blood donors aged 16 -64
years were collected at six Kenya National Blood Transfusion Service (KNBTS) regional blood
transfusion centres across Kenya. We measured SARS-CoV-2 IgG by ELISA in 9,922 blood
donors and adjusted for sampling bias and test performance.

RESULTS: By 1st September 2020, 577 COVID-19 deaths were observed nationwide and
seroprevalence was 9.1% (95%CI 7.6-10.8%). Seroprevalence in Nairobi was 22.7% (18.0-
27.7%).

CONCLUSION: Although most people remained susceptible, SARS-CoV-2 had spread widely in
Kenya with apparently low associated mortality.
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ABSTRACT

BACKGROUND: In Kenya, retail pharmacies bridge an important gap in the provision of essentid
healthcare services, with prior research suggesting that many Kenyans first resort to retail
pharmacies for both preventative and urgent care needs, as well as minor ailments. We
conducted a qualitative study with pharmacy clients and providers to understand whether and
how the COVID-19 pandemic has influenced their care-seeking and service provision at retalil
pharmacies.

METHODS: From October to December 2020, we conducted 30 in-depth interviews with

pharmacy clients (N=20) and providers (N=10) in Thika, Kenya. Eligible individuals were 218
years and seeking or providing care at a retail (non-hospital) pharmacy. Interviews were
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conducted using a semi-structured guide, audio recorded, and transcribed verbatim. Two trained
researchers analyzed transcripts using content analysis.

RESULTS: Providers’ median age was 28 years (IQR: 24-41) and half (N=5) were male; clients
median age was 25 years (IQR: 21-46) and half (N=10) were female. Most clients reported
reducing the frequency of their visits to the pharmacy during the pandemic due to fear of
contracting the virus, noting that some pharmacies were crowded and not adhering to COVID-19
precaution guidelines. A few clients additionally described stocking up on products they needed
fromthe pharmacy or resorting to using home remedies during the pandemic. By contrast, some
clients reported visiting the pharmacy more frequently during the pandemic to seek COVID-19
information and prevention products (e.g., sanitizers, gloves). Most providers noted lowered profit
margins during the pandemic due to decreased client volume and reduced opening hours. Some
providers also reported selling products at a loss or at no profit to avoid losing clients and
increased operational costs to implement COVID-19 precautions (e.g., handwashing stations).

CONCLUSION: Despite increased operational costs and dwindling profit margins, the retail
pharmacies in this study continued to provide health services during the pandemic and served as
a primary source of COVID-19 information and prevention products for clients. These findings
highlight a potential opportunity for collaboration between retail pharmacies and COVID-19
prevention efforts.
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ABSTRACT

INTRODUCTION: The novel COVID-19 pandemic, caused by severe acute respiratory syndrome
coronavirus 2, remains a global challenge. Following community transmission, increase in number
of positive cases, mortality and untraced contacts in Nyeri, we described the epidemiology of
cases, conducted contact tracing and instituted control measures.

METHODOLOGY: Using a standard data abstraction tool we reviewed Nyeri county and national
line list, contact list and follow up records. We conducted contact tracing for all active cases by
use of a phone calls, contact was defined as any person who got exposed to a probable or
confirmed case during the 2 days before and the 14 days after the onset of symptoms of the case.
We conducted sensitization to county health managers on data management and surveillance
and key informant interviews to assess COVID-19 preparedness and response. We performed
descriptive statistics and case series for cases at Nyeri main prison.
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RESULTS: As at 22rd October 2020 Nyeri County had listed 313 COVID-19 cases with 13 deaths
(CFR=4.2%). Index case was on recorded on May 22, 2020. Of the 313 cases195 (63%) were
male, the median age was 36 years (IQR=24), asymptomatic cases were 260 (83%), Nyeri main
prison contributed 10% (30) while health workers accounted for 12% (39) of the cases. We listed
and traced 69 contacts, however no contact was listed for the prison cases. We capacity built 19
health managers on data management. For preparedness there was an incident command
system with one arm chaired by the governor and the technical arm by county director health.
There was a rapid response team with surveillance, logistics, laboratory and case and data
management functions at the county and sub county levels. There were 6 public isolation centers
with a bed capacity of 339.

CONCLUSION: After sharing of findings Nyeri county-initiated line listing of the cases using the
updated tools and continued tracing of contact(s) of all confirmed

cases, and reports sent to the national team on a regular basis. We recommended enhanced
contact tracing among the resident of the prisons.

A Description of Covid-19 Casesin Nyeri County, Kenya, January 2021
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ABSTRACT

INTRODUCTION: Nyeri county had confirmed 1245 cases as of 15th January 2021 cumulatively
with an associated 45 deaths (CFR=3.6%). The county has a high burden of non-communicable
diseases hence likely to worsen the outcome. There were reports of rapid tran smission of COVID-
19 among inmates at Nyeri main prison and in the general population. The team sought to
characterize COVID-19 cases admitted at the three isolation centers in Nyeri County and Nyeri
main prison, describe medication patterns in private che mists and describe home remedies used
by patients under home-based care.

METHODS: The investigation was carried out from January 11-17, 2021. Data were abstracted
fromthe health facilities registers of the threeisolation centers; Outspan, KNH annex, & Mt. Kenya
hospital. Nyeri prison &County and national line lists were also reviewed using a standard
template and aggregated into an MS Excel spreadsheet. Semi-structured questionnaires were
used to interview COVID-19 patients under home-based care and the drug dispensers. Twelve
chemists were purposively sampled. Data were analyzed using Epi Info 7. We calculated
measures of central tendency and dispersion for continuous variables and proportions and
frequencies for categorical variables.
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RESULTS: We reviewed 1245 COVID-19 records from the linelist; 172 (13.8%) were admitted at
the three isolation centers for COVID-19, while all the 152 (12.2%) cases isolated at Nyeri main
prison were all male. The median length of stay at the prison isolation was 3 weeks with a range
of 3to 6 weeks. There were 45 deaths (CFR =3.6 %), Of the 45 COVID -19 patients who died,29,
(64) percent presented to the hospitals with difficulty in breathing and were not aware of their
COVID 19 status, 26, (58%) had known comorbidities with diabetes contributing the highest
proportion 22, (49%), Nine (75%) of the 12-private chemists were visited; the in-charges reported
to know now know aboutthe drugs used to manage COVID-19 patients. About 73.97% (921/1245)
of the patients were under homebased care. As regards home remedies; of the 30 patients
interviewed, all 30, (100%) used hot water, 27 (90%) reported using lemon juice and only 9 (30%)
used other fruits and garlic.

CONCLUSION AND RECOMMENDATION: All deaths were from severe cases who presented
with difficulty in breathing, we capacity-built the prison health records team on filling of the line
list. We recommended continued health education on the use of home remedies for COVID-19
prevention and control.

COVID-19 Investigation and Response in Uasin Gishu County, Kenya
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ABSTRACT

INTRODUCTION: COVID-19 has affected the economy, the health sector and caused social
disruption of the livelihood of millions of people globally. By March 30, 2021, Kenya had reported
131,115 cases and 2,135 deaths. Uasin Gishu County experienced a marked increase in number
of cases in March 2021. The county acts as the main commercial center in Northern Rift Valley
and some Western Counties. We described the magnitude of COVID-19 and assessed COVID-
19 preparedness and response in the County. Methods: We described the line listed COVID-19
confirmed cases as of April 14, 2021, in six sub counties in Uasin Gishu County. The cases were
characterized according to demographics, clinical presentation and admission status. We
assessed the preparedness and response of isolation centers on case management, infection
prevention control, waste management, cases follow-up. Analysis of continuous variables
generated mean and range, while categorical variables generated measures of central tendency
and dispersions.

RESULTS: Of 4,300 COVID-19 records analyzed, 2,566 (59%) were for males. The mean age
was 37.8 years (+8.4), most affected age category was 30-39 years at 27.3%. Most affected
occupation were business persons at 438 (10.2%). Only 351 (5.9%) had symptoms with 140
(40%) exhibiting cough and 135(3.1%) had died. A total of 2,573 (59.8%) had been put under
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Home Based Isolation and Care (HBIC) and 537(12.5%) had been admitted in health facilities
since the first case was reported. Ainabkoi subcounty had the highest infections 2,292 (53.3%).
The county had atotal of 144 isolation beds with 55 beds in public facilities and 89 beds in private
facilities. The total number of beds in Intensive Care Units/High Dependency Units were 13. Of
the 2,642 health workersin 11 health facilities, 856 (32.4%) were trained on PPEs use and 6
(54.5%) of the facilities contract private firms for waste management. Three of the eleven health
facilities had Home Base Care (HBC).

CONCLUSION: The impact of the Covid-19 pandemic has disproportionately affected different
occupations with highest infections noted on the businesspersons; while 30 - 39 age group had
the highest infection rates. With increase in cases within the county, there is need for increase in
number of isolation beds to cater for increase rate of hospitalization. The county government
should also make use public isolation centers to ease congestion from private facilities.

High seroprevalence of SARS-CoV-2but lowinfection fatality ratio eight months after
introductionin Nairobi, Kenya.
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ABSTRACT

BACKGROUND: The lower-than-expected COVID-19 morbidity and mortality in Africa has been
attributed to multiple factors, including weak surveillance. We estimated the burden of SARS-
CoV-2 infections eight monthsinto the epidemic in Nairobi, Kenya.

METHODS: We conducted a population-based cross-sectional survey using multi-stage random
sampling to selecthouseholds within Nairobiin November 2020. Serafromconsenting household
members were tested for antibodies to SARS-CoV-2. Seroprevalence was estimated after
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adjusting for population structure and test performance. Infection fatality ratios (IFRs) were
calculated by comparing study estimates to reported cases and deaths.

RESULTS: Among 1,164 individuals, the adjusted seroprevalence was 34.7% (95%CI 31.8-37.6).
Half the enrolled households had at least one positive participant. Seropositivity increased in more
densely populated areas (spearman'sr=0.63; p=0.009). Individuals aged 20-59 years had at least
2-fold higher seropositivity than those aged 0-9 years. The IFR was 40 per 100,000 infections,
with individuals 260 years old having higher IFRs.

CONCLUSION: Over one-third of Nairobi residents had been exposed to SARS-CoV-2 by
November 2020, indicating extensive transmission. However, the IFR was >10-fold lower than
that reported in Europe and the United States, supporting the perceived lower morbidity and
mortality in sub-Saharan Africa.

COVID-19 implications on household income and food security in Kenya and Uganda:
Findings from arapid assessment.
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ABSTRACT

This study assessed implications of the Coronavirus Disease 19 (COVID-19) pandemic on
household income and food security in two East African countries - Kenya and Uganda, using
online survey data from 442 respondents. Results show that more than two-thirds of the
respondents experienced income shocks due to the COVID-19 crisis. Food security and dietary
quality worsened, as measured by the food insecurity experience scale and the frequency of
consumption of nutritionally-rich foods. The proportion of food insecure respondents increased by
38% and 44% in Kenyaand Uganda respectively, and in both countries, the regular consumption
of fruits decreased by about 30% during the COVID-19 pandemic, compared to a normal period
(before the pandemic). Results from probit regressions show that the income-poor households
and those dependent on labour income were more vulnerable to income shock, and had poorer
food consumption during the COVID-19 pandemic compared to other respondent categories. As
such, they were more likely to employ food-based coping strategies compared to those pursuing
alternative livelihoods, who generally relied on savings. Farmers were less likely to experience
worsened food security compared to other respondent categories who depended to agreat e xtent
on market sources for food. In both countries, participation in national social security schemes
was less likely to mitigate respondents’'income shock during the COVID-19 period. Conversely,
membership in savings and loan groups was correlated with less likelihood of suffering income
shocks and reduction in food consumption. The results suggest that ongoing and future
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government responses should focus on structural changes in social security by developing
responsive packages to cushion members pushed into poverty by such pandemics while building
strong financial institutions to support the recovery of businesses in the medium term, and
ensuring the resilience of food supply chains particularly those making available nutrient-dense
foods.

A baseline review of the ability of hospitalsin Kenyato provide emergency and critical
care services for COVID-19 patients.

Wachira BW1, Mwai M1
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ABSTRACT

INTRODUCTION: As the Coronavirus Disease 2019 (COVID-19) cases in Kenya begin to rise,
the number of severe and critical COVID-19 patients has the potential to quickly overload the local
healthcare system beyond its capacity to treat people.

OBJECTIVE: The purpose of this study was to gather information about the ability of hospitals in
Kenya to provide emergency and criticalcare services and to identify priority actions for use by
policymakers and other stakeholders as aroadmap toward strengthening the COVID-19response
in the country.

METHODS: This was a comprehensive review of the published and grey literature on emergency
and critical care services in Kenya published in the last three years through April 2020. Screening
of articles was conducted independently by the authors and the final decision for inclusion was
made collaboratively. A total of 15 papers and documents were included in the review.

KEY RECOMMENDATIONS: There is an urgent need to strengthen prehospital emergency care
in Kenya by establishing a single toll-free ambulance access number and an integrated public
Emergency Medical Services (EMS) systemto respond to severe and critical COVID-19 patients
in the community and other emergency cases. Functional 24-h emergency centres (ECs) need to
be established in all the level 4,5 and 6 hospitals in the country to ensure these patients receive
immediate lifesaving emergency care when they arrive at the hospitals. The ECs should be
equipped with pulse oximeters and functioning oxygen systems and have the necessary
resources and skills to performendotracheal intubation to manage COVID-19-induced respiratory
distress and hypoxia. Additional intensive care unit (ICU) beds and ventilators are also needed to
ensure continuity of care for the critically ill patients seen in the EC. Appropriate practical
interventions should be instituted to limit the spread of COVID-19 to healthcare personnel and
other patients within the healthcare system. Further research with individual facility levels of
assessment around infrastructure and service provision is necessary to more narrowly define
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areas with significant shortfalls in emergency and critical care services as the number of COVID-
19 cases in the country increase.

COVID-19 and mental well-being of nurses in atertiary facility in Kenya.
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ABSTRACT

BACKGROUND: The 2019 coronavirus disease (COVID-19) epidemic is a global health
emergency which has been shown to pose a great challenge to mental health, well-being and
resilience of healthcare workers, especially nurses. Little is known on the impact of COVID-19
among nurses in sub-Saharan Africa.

METHODS: A cross sectional study was carried out between Augustand November 2020 among

nurses recruited from the Aga Khan University Hospital, Nairobi. The survey questionnaire
consisted of six components- demographic and work title characteristics, information regarding
care of COVID-19 patients, symptoms of depression, anxiety, insomnia, distress and burnout,
measured using standardized questionnaires. Multivariable logistic regression analysis was
performed to identify factors associated with mental health disorders.

RESULTS: Of 255 nurses, 171 (67.1%) consented to complete the survey. The median age of
the participants was 33.47 years, 70.2% were females and 60.8% were married. More than half,
64.9% were frontline workers directly engaged in COVID-19 care. Only 1.8% reported a prior
history or diagnosis of any mental health disorder. Depression, anxiety, insomnia, distress, and
burnout were reported in 45.9%, 48.2%, 37.0%, 28.8% and 47.9% of all nurses. Frontline nurses
reported experiencing more moderate to severe symptoms of depression, distress and burnout.
Furthermore, females reported more burnout as compared to males.

Multivariate logistic regression analysis showed that after adjustment, working in the frontlines
was an independent risk variable for depression and burnout.

CONCLUSION: This is one of the few studies looking at mental health outcomes among nurses
during the COVID-19 pandemic in Kenya. Similar to other studies from around the world, nurses
directly involved with COVID-19 patients reported higher rates of mental health symptoms.
Burnout threatens to exacerbate the pre-existing severe nursing workforce shortage in low-
resource settings. Cost-effective and feasible mitigating strategies, geared to low-middle income
countries, are urgently needed to help cope with mental health symptoms during such a
pandemic.
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Pooled testing conserves SARS-CoV-2 laboratory resources and improves test turn -
around time: experience on the Kenyan Coast.
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ABSTRACT

BACKGROUND: International recommendations for the control of the coronavirus disease 2019
(COVID-19) pandemic emphasize the central role of laboratory testing for severe acute
respiratory syndrome coronavirus 2 (SARS-CoV-2),the etiological agent, at scale. The availability
of testing reagents, laboratory equipment and qualified staff are important bottlenecks to
achieving this. Elsewhere, pooled testing (i.e. combining multiple samples in the same reaction)
has been suggested to increase testing capacities in the pandemic period.

METHODS. We discuss our experience with SARS-CoV-2 pooled testing using real-time reverse
transcription polymerase chain reaction (RT-PCR) on the Kenyan Coast.

RESULTS. In mid-May, 2020, our RT-PCR testing capacity for SARS-CoV-2 was improved by
~100% as a result of adoption of a six-sample pooled testing strategy. This was accompanied
with a concomitant saving of ~50% of SARS-CoV-2 laboratory test kits at both the RNA extraction
and RT-PCR stages. However, pooled testing came with a slight decline of test sensitivity. The
RT-PCR cycle threshold value (ACt) was ~1.59 higher for samples tested in pools compared to
samples tested singly.

CONCLUSIONS. Pooled testing is a useful strategy to increase SARS-CoV-2 laboratory testing
capacity especially in low-income settings.
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Lifein the Balance: Young Female Sex Workers in Kenya Weigh the Risks of COVID-19
and HIV.
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ABSTRACT

The COVID-19 pandemic has had serious health, economic and psychosocial consequences.
Marginalized populations including female sex workers face the stark choice of risking exposure
to SARS-CoV-2 as they engage with clients or prioritizing their health at the cost of losing a
primary source of income. As part of an ongoing open-label, randomized controlled trial providing
daily oral pre-exposure prophylaxis and adherence support, we interviewed 193 of 200 enrolled
young female sex workers (18-24 years) in Kisumu, Kenya, about COVID-19 awareness and
precautions, access to health services, and sex work during Kenya's pandemic-related lockdown.
Nearly all participants were aware of COVID-19 and reported taking protective measures, butonly
half reported concerns about acquiring SARS-CoV-2. Night curfews and bar closures adversely
affected participants' sex work business, reducing the number of clients and payment amounts
from clients. Nearly 15% experienced violence froma client or regular, non-paying sex partner
during the lockdown period. Participants' access to healthcare services was not disrupted.

Age-structured model for COVID-19: Effectiveness of social distancing and contact
reduction in Kenya.

Kimathi M1, Mwalili S2:3, Ojiambo V3, Gathungu DK3.
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ABSTRACT
Coronavirus disease 2019 is caused by severe acute respiratory syndrome coronavirus 2. Kenya

reporteditsfirst case on March 13,2020 and by March 16, 2020 she instituted physical distancing
strategies to reduce transmission and flatten the epidemic curve. An age-structured
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compartmental modelwas developed to assess the impact of the strategies on COVID-19 severity
and burden. Contacts between different ages are incorporated via contact matrices. Simulation
results show that 45% reduction in contacts for 60-days period resulted to 11.5-13% reduction of
infections severity and deaths, while for the 190-days period yielded 18.8-22.7% reduction. The
peak of infections in the 60-days mitigation was higher and happened about 2 months after the
relaxation of mitigation as compared to that of the 190-days mitigation, which happened a month
after mitigations were relaxed. Low numbers of cases in children under 15 years was attributed
to high number of asymptomatic cases. High numbers of cases are reported in the 15-29 years
and 30-59 years’ age bands. Two mitigation periods, considered in the study, resulted to
reductions in severe and critical cases, attack rates, hospital and ICU bed demands, as well as
deaths, with the 190-daysperiod giving higher reductions.

Assessing the Level and Determinants of COVID-19 Vaccine Confidence in Kenya.

Orangi S*2, Pinchoff J3, Mwanga D*, Abuya T4, Hamaluba M>¢, Warimwe G5, Austrian K4,
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ABSTRACT

The government of Kenya has launched a phased rollout of COVID-19 vaccination. A major
barrier is vaccine hesitancy; the refusal or delay of accepting vaccination. This study evaluated
the level and determinants of vaccine hesitancy in Kenya. We conducted a cross-sectional study
administered through aphone-based surveyin February 2021infour counties of Kenya. Multilevel
logistic regression was used to identify individual perceived risks and influences, context-specific
factors and vaccine-specific issues associated with COVID-19 vaccine hesitancy. COVID-19
vaccine hesitancy in Kenyawas high: 36.5%. Factors associated with vaccine hesitancyincluded:
Rural regions, perceived difficulty in adhering to governmentregulations on COVID-19 prevention,
no perceived COVID-19 infection risk, concerns regarding vaccine safety and effectiveness, and
religious and cultural reasons. There is a need for the prioritization of interventions to address
vaccine hesitancy and improve vaccine confidence as part of the vaccine roll-out plan. These
messaging and/or interventions should be holistic to include the value of other public health
measures, be focused and targeted to specific groups, raise awareness on the risks of COVID-
19 and effectively communicate the benefits and risks of vaccines.

Knowledge, attitudes, practices, and the effects of COVID-19 among theyouth in Kenya.
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ABSTRACT

BACKGROUND: Cases of the Corona Virus Disease of 2019 (COVID-19) in Kenya have
continued to increase rapidly, since the first case in the country was confirmed in March 2020. In
the wake of the pandemic, the health and socio-economic challenges experienced by the youth
in Kenya are likely to be elevated. We assessed knowledge, practices, perceived risk of infection,
adoption of recommended behavior and the effects of COVID-19 among the youth in Kenya.

METHODS: A cross sectional descriptive study was conducted between April 30th to May 7th,
2020 through a combined online survey and phone interviews. A total of 2156 youth across all 47
countiesin Kenya completed the responsesto the study questions. All survey responses analyzed
using Stata version 15 were tabulated by gender, age, and education level to generate basic
descriptive tables and tested for differences by category using chi-square tests. Where applicable,
linear and logistic regression analysis model was conducted using covariates such as
employment status, gender, and education level.

RESULTS: Knowledge on symptoms of COVID-19 was generally high. Female respondents were
more likely to identify more symptoms correctly compared to men (p <0.001). However, youth
reported very low levels of anyone being at risk of infection (7.1%). Most youth have adopted
behavior necessary to slow down the infection. There were generally very low reported levels of
inability to access health services related to sexual and reproductive health. About 50.0% of
respondents reported significant decline in income during the pandemic period, nearly a third
reported living in fear while 26.5% reported feeling stressed.

CONCLUSION: There was high knowledge of COVID-19 symptoms, preventive strategies, and
high adoption of preventive practices. Strategies to sustain behaviors positively adopted among
young people will be critical to reduce the spread of COVID-19. Despite the low reported rates of
inability to access sexual and reproductive health, response measures should include strategies
that facilitate continuity of services among young people. The reported social effects of the
pandemic show the need for interventionsto meet the health and socio-economic needs of the
youth and minimize the long-term consequences of the pandemic.

Perceived risks of infection, hospitalization, and death from COVID-19 at the Equator:
Ecuador and Kenya.
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ABSTRACT

OBJECTIVES: This study's goal was to determine the perceived risks of infection as well as the
perceived risks of hospitalization and death from COVID-19 in Ecuador and Kenya. It also
assessed the factors associated with the risk-related perceptions.

METHODS: Cross-sectional studies with samples from the adult populations in both countries
were conducted to assess the perceived risks of contracting COVID-19. Data were collected
online using the Qualtrics platform from samples of 1,050 heads of households ages 18 years or
older in each country. Three statistical analyses were conducted: summary statistics, correlation,
and linear regression.

RESULTS: The average perceived risks of COVID-19 infection, hospitalization, and death in the
Kenyan sample were 27.1%, 43.2%, and 17.2%, respectively, and the values for the Ecuadorian
sample were 34%, 32.8%, and 23.3%, respectively. The Pearson's correlation coefficients
between the risk measures in each country were less than 0.38. Risk measures were associated
with several sociodemographic variables (e.g., income, gender, location) but not age.

CONCLUSIONS: The perceivedrisks of COVID-19 infection, hospitalization, and death in Kenya
and Ecuador were significantly higher relative to the statistics reported; however, no strong

association existed between perceived risk and age, which is a key factor in adverse health
outcomes, including death, among COVID-19 infected individuals.

22. The Effect of COVID-19 and Its Control Measures on Sexual Satisfaction Among Married
Couplesin Kenya.
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ABSTRACT
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BACKGROUND: COVID-19 was first diagnosed in Kenya in March 2020 following which the
government instituted control measures which could have affected people's sexual satisfaction
and overall quality of life including restrictions in travels; ban on alcohol consumption and closure
of bars; 9 pmto 5 am curfew; ban on political rallies, and closure of many workplaces with people
being encouraged to work fromhome. AIM: The objective of this study was to determine how
perceived and experienced sexual satisfaction changed with the advent of COVID-19 among
heterosexual married individuals in Kenya.

METHODS: The study was a cross-sectional survey. Data was collected virtually using monkey
survey from social groups. A total of 194 participants responded to the survey. OUTCOMES: The
differencein overall sexual satisfaction as well as satisfaction with sex frequency; sex process,
and time, place and ambience around sexual intercourse before and during COVID-19.

RESULTS: Most of the participants (73.4%) reported that they were satisfied with their marital sex
before COVID-19 but the proportion of those reporting satisfaction dropped to 58.4% when they
were asked about their experience during the COVID-19 pandemic. Among participants surveyed
during the pandemicitself, therefore, 41.3%reported that they were currently sexually dissatisfied
whereas just 26.6% reported that they were dissatisfied even prior to the pandemic. There was a
significant difference in the overall distributions before and during COVID-19 (x* = 38.86, P<
.001).

CLINICAL TRANSLATION: COVID-19 pandemic should be considered an etiology of sexual
dissatisfaction and possibly sexual dysfunctions and COVID-19 control measures should
incorporate ways of enhancing sexual well-being. CONCLUSION: There was perceived increase
in dissatisfaction with sex which could be a pointer to the falling quality of life during COVID-19
pandemic especially among the most sexually active men aged 31-50yearsliving in places where
COVID-19 control measures are being stringently implemented. Osur J, Ireri EM, Esho T. The
Effect of COVID-19 and Its Control Measures on Sexual Satisfaction among Married Couples in
Kenya. Sex Med 2021; 9:100354.
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ABSTRACT

The spread of severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) in Africais poorly
described. The first case of SARS-CoV-2 in Kenya was reported on 12 March 2020, and an
overwhelming number of cases and deaths were expected, but by 31 July 2020, there were only
20,636 cases and 341 deaths. However, the extent of SARS-CoV-2 exposure in the community
remains unknown. We determined the prevalence of anti-SARS-CoV-2 immunoglobulin G among
blood donors in Kenya in April-June 2020. Crude seroprevalence was 5.6% (174 of 3098).
Population-weighted, test-performance-adjusted national seroprevalence was 4.3% (95%
confidence interval, 2.9 to 5.8%) and was highestin urban counties Mombasa (8.0%), Nairobi
(7.3%), and Kisumu (5.5%). SARS-CoV-2 exposure is more extensive than indicated by case-
based surveillance, and these results will help guide the pandemic response in Kenya and across
Africa.
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ABSTRACT

BACKGROUND: Few studies have assessed the seroprevalence of antibodies against SARS-
CoV-2 among Health Care Workers (HCWSs) in Africa. We report findings from a survey among
HCWs in three counties in Kenya.

METHODS: We recruited 684 HCWs fromKilifi (rural), Busia (rural) and Nairobi (urban) counties.
The sero-survey was conducted between 30th July 2020 and 4t December 2020. We tested for
IgG antibodies to SARS-CoV-2 spike protein using ELISA. Assay sensitivity and specificity were
93% (95% CI 88-96%) and 99% (95% CI 98-99.5%), respectively. We adjusted prevalence
estimates using Bayesian modeling to account for assay performance.

RESULTS: Crude overall seroprevalence was 19.7% (135/684). After adjustment for assay
performance seroprevalence was 20.8% (95% Crl 17.5-24.4%). Seroprevalence varied
significantly (p<0.001) by site: 43.8% (Crl 35.8-52.2%) in Nairobi, 12.6% (Crl 8.8-17.1%) in Busia
and 11.5% (Crl 7.2-17.6%) in Kilifi. In a multivariable model controlling for age, sex and site,
professional cadre was not associated with differencesin seroprevalence.

CONCLUSION: These initial data demonstrate a high seroprevalence of antibodies to SARS-
CoV-2 among HCWs in Kenya. There was significant variation in seroprevalence by region, but
not by cadre.

SARS-CoV-2 antibody prevalencein peoplewith and without HIV in rural western Kenya,
January to March 2020.
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ABSTRACT

Among 582 participants in Western Kenya who were retrospectively tested from January through
March 2020, 19 (3.3%) had detectable SARS-CoV-2 antibodies. The prevalence of detectable
SARS-CoV-2 antibodies was similar between participants with and without HIV (3.1% vs. 4.0%,
p=0.68). One participant reported a cough in the preceding week but others denied symptoms.
These may represent cross-reactivity or asymptomatic infections that predated the first reported
COVID-19 cases in Kenya.
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ABSTRACT

The coronavirus disease 2019 (COVID-19) pandemic has demanded rapid institutional responses
to meet the needs of patients and employees in the face of a serious new disease. To support
the well-being of frontline staff, a series of debriefing sessions was used to drive a rapid-cycle
guality-improvement process. The goals were to confidentially determine personal coping
strategies used by staff, provide an opportunity for staff cross-learning, identify what staff needed
most, and provide a real-time feedback loop for decision-makers to create rapid changes to
support staff safety and coping. Data were collected via sticky notes on flip charts to protect
confidentiality. Management reviewed the data daily. Institutional responses to problems
identified duringdebrief sessionswere tracked, visualized, addressed, and shared with staff. More
than 10% of staff participated over a 2-week period. Feedback influenced institutional decisions
to improve staff schedules, transportation, and COVID-19 training.

Kenya’s response to the COVID-19 pandemic: a balance between minimizing morbidity
and adverse economicimpact

Wangari EN?, Gichuki P, Abuor AA?, Wambui J, Okeyo SO?, Oyatsi HTN?, Odikara S?,
Kulohoma BW?.
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ABSTRACT

Coronavirus disease 2019 (COVID-19) has ravaged the world's socioeconomic systems forcing
many governments across the globe to implement unprecedented stringent mitigation measures
to restrain its rapid spread and adverse effects. A disproportionate number of COVID-19 related
morbidities and mortalities were predicted to occur in Africa. However, Africastill has a lower than
predicted number of cases, 4% of the global pandemic burden. In this open letter, we highlight
some of the early stringent countermeasures implemented in Kenya, a sub-Saharan African
country, to avert the severe effects of the COVID-19 pandemic. These mitigation measures strike
a balance between minimising COVID-19 associated morbidity and fatalities and its adverse
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economic impact, and taken together have significantly dampened the pandemic's impact on
Kenya's populace.

How Has COVID-19-Related Income Loss and Household Stress Affected Adolescent
Mental Health in Kenya?

Pinchoff J1, Friesen EL?, Kangwana B2, Mbushi F3, Muluve E3, Ngo TD?, Austrian K3.
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ABSTRACT

PURPOSE: Adolescent mental health has been under-researched, particularly in Africa. COVID-
19-related household economic stress and school closures will likely have adverse effects. We
investigate the relationship among adolescent mental health, adult income loss, and household
dynamics during the pandemic in Kenya.

METHODS: A cross-sectional mobile phone-based survey was conducted with one adult and
adolescent (age 10-19 years) pair fromasample of householdsidentified through previous cohort
studies in three urban Kenyan counties (Nairobi, Kilifi, Kisumu). Survey questions covered
education, physical and mental health, and COVID-19-related impacts on job loss, food insecurtty,
and healthcare seeking. Logistic regression models were fitto explore relationships among adult
income loss, household dynamics, food insecurity, and adult and adolescent depressive
symptoms (defined as PHQ-2 score <2).

RESULTS: A total of 2,224 adult-adolescent pairs (Nairobi, n = 814; Kilifi, n = 914; Kisumu, n =
496) completed the survey. Over a third (36%) of adolescents reported depressive symptoms,
highest among older (15-19 years) boys. Adult loss of income was associated with skipping
meals, depressive symptoms, household tensions/violence, and forgoinghealthcare. Adole scents
had 2.5 higher odds of depressive symptoms if COVID-19 was causing them to skip meals (odds
ratio 2.5, 95% confidence interval 2.0-3.1), if their adult head of household reported depressive
symptoms (odds ratio 2.6, 95% confidence interval 2.1-3.2).

CONCLUSIONS: Income loss during the pandemic adversely affects food insecurity, household
dynamics, healthcare-seeking behavior, and worsening adolescent depressive symptoms. With
schools reopening, adolescent mental health should be formally addressed, potentially through
cash transfers, school or community-based psychosocial programming.

Health and Economic Outcomes Associated With COVID-19 in Women at High Risk of
HIV Infection in Rural Kenya.

Kavanagh NM1, Marcus N1.2, Bosire R?, Otieno B3, Bair EF%2, Agot K3, Thirumurthy H*2,
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ABSTRACT

IMPORTANCE: COVID-19 lockdowns may affect economic and health outcomes, but evidence
fromlow- and middle-income countries remains limited. OBJECTIVE: To assess the economic
security, food security, health, and sexual behavior of women at high risk of HIV infectionin rural
Kenya during the COVID-19 pandemic.

DESIGN, SETTING, AND PARTICIPANTS: This survey study of women enrolledin arandomized
trial in a rural county in Kenya combined results from phone interviews, conducted while social
distancing measures were in effect between May 13 and June 29, 2020, with longitudinal, in-
person surveys administered between September 1, 2019, and March 25, 2020. Enrolled
participants were HIV-negative and had 2 or more sexual partners within the past month. Surveys
collected information on economic conditions, food security, health status, and sexual behavior.
Subgroup analyses compared outcomes by reliance on transactional sex for income and by
educational attainment. Data were analyzed between May 2020 and April 2021. MAIN

OUTCOMES AND MEASURES: Self-reported income, employment hours, numbers of sexua
partners and transactional sex partners, food security, and COVID-19 prevention behaviors.
RESULTS: A total of 1725 women participated, with a mean (SD) age of 29.3 (6.8) years and
1170 (68.0%) reporting sex work as an income source before the COVID-19 pandemic. During
the pandemic, participants reported experiencinga 52% decline in mean (SD) weekly income,
from $11.25 (13.46) to $5.38 (12.51) (difference, -$5.86; 95% Cl, -$6.91 to -$4.82; P <.001). In
all, 1385 participants (80.3%) reported difficulty obtaining food in the past month, and 1500
(87.0%) worried about having enough to eat at least once. Reported number of se xual partners
declined from a mean (SD) total of 1.8 (1.2) partners before COVID-19 to 1.1 (1.0) during
(difference, -0.75 partners; 95% ClI, -0.84 to -0.67 partners; P <.001), and transactional sex
partners declined from1.0 (1.1) to 0.5 (0.8) (difference, -0.57 partners; 95% ClI, -0.64 to -0.50
partners; P <.001). In subgroup analyses, women reliant on transactional sex for income were
18.3% (95% ClI, 11.4% to 25.2%) more likely to report being sometimes or often worried that their
household would have enough food than women not reliant on transactional sex (P <.001), and
their reported decline in employment was 4.6 hours (95% ClI, -7.9 to -1.2 hours) greater than
women not reliant on transactional sex (P =.008).

CONCLUSIONS AND RELEVANCE: In this survey study, COVID-19 was associated with large

reductions in economic security among women at high risk of HIV infection in Kenya. However,
shifts in sexual behavior may have temporarily decreased their risk of HIV infection.
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ABTSRACT

INTRODUCTION: Evidence from health emergencies suggests COVID-19 will disrupt women's
sexual and reproductive health (SRH). In sub-Saharan Africa, which experiences the highest rates
of unintended pregnancy and unsafe abortion globally, COVID-19 is projected to slow recent
progress toward universal access to contraceptive services.

METHODS: We used longitudinal data collected from women at risk of unintended pregnancy in
Burkina Faso (n=1186) and Kenya (n=2784) before (November 2019-February 2020) and during
(May-July 2020) COVID-19 to quantify contraceptive dynamics during COVID-19; examine
sociodemographic factors and COVID-19 experiences related to contraceptive dynamics; and
assess COVID-19-related reasons for contraceptive non-use. Bivariate and multivariate logistic
regressions were used to examine correlates of contraceptive dynamics amid COVID-19.

RESULTS: Most women did not change their contraceptive status during COVID-19 (68.6% in
Burkina Faso and 81.6% in Kenya) and those who did were more likely to adopt a method (25.4%
and 13.1%, respectively) than to discontinue (6.0% and 5.3%, respectively). Most women who
switched contraceptives were using methods as or more effective than their pre-pandemic
contraception. Economic instability related to COVID-19 was associated with increased
contraceptive protectionin BurkinaFaso but notin Kenya. Altogether, 14.4% of non-contraceptive
users in Kenya and 3.8% in Burkina Faso identified COVID-19-related reasons for non-use.

CONCLUSIONS: The vast majority of women at risk of unintended pregnancy did not change
their contraceptive status during COVID-19, and more women adopted than discontinued
methods. A minority of women reported COVID-19-related reasons for non-use, underscoring the
importance of expanding safe modes of service delivery during health crises.
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ABSTRACT

There was concern that the COVID-19 pandemic would adversely affect TB and HIV programme
services in Kenya. We set up real-time monthly surveillance of TB and HIV activities in 18 health
facilities in Nairobi so that interventions could be implemented to counteract anticipated declining
trends. Aggregate data were collected and reported monthly to programme heads during the
COVID-19 period (March 2020-February 2021) using EpiCollect5 and compared with monthly
data collected during the pre-COVID period (March 2019-February 2020). During the COVID-19
period, there was an overall decrease in people with presumptive pulmonary TB (31.2%),
diagnosed and registered with TB (28.0%) and in those tested for HIV (50.5%). Interventions to
improve TB case detection and HIV testing were implemented from August 2020 and were
associated with improvements in all parameters during the second six months of the COVID-19
period. During the COVID-19 period, there were small increases in TB treatment success (65.0%
to 67.0%) and referral of HIV-positive personsto antiretroviral therapy (91.2% to 92.9%): this was
more apparent in the second six months after interventions were implemented. Programmatic
interventions were associated with improved case detection and treatment outcomes during the
COVID-19 period, suggesting that monthly real-time surveillance is useful during unprecedented
events.
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ABSTRACT

BACKGROUND: Measures to mitigate COVID-19's impact may inhibit development of healthy
youth relationships, affecting partnership quality and sexual and reproductive health (SRH)
outcomes.

METHODS: We conducted a mixed-methods study to understand how COVID-19 affected girls'
and young women's relationships in Kenya. Bivariate and multivariate logistic regression
examined factors associated with relationship quality dynamics and SRH outcome s among 756
partnered adolescents aged 15-24 years. Qualitative data fromin-depth interviews were analyzed
using inductive thematic analysis to explore youth perceptions of how intimate relationships
changed during COVID-19.

RESULTS: Nearly three-quarters of youth described changesin relationship quality since COVID-
19 began, with 24% reporting worsening. Reduced time with partners was the strongest predictor
of changed relationship quality. Youth experiencing complete or partial COVID-19-related
household income loss had heightened risk of deteriorating partnerships (relative risk ratio = 2.43
and 2.02; p < .05); those whose relationships worsened were more likely to experience recent
intimate partner violence, relative to no relationship change (20.8% vs. 3.5%; p <.001). Qualitative
analysis revealed how COVID-19 mitigation measures hindered intimate relationships, school
closures accelerated marriage timelines, and economic hardships strained relationships, while
increasing early pregnancy risk and girls' financial dependency on their partners.

CONCLUSIONS: COVID-19 disrupted adolescent girls' and young women's romantic
relationships, depriving some of partner emotional support and exposing others to sexual
violence, early pregnancy, and economically motivated transactional relationships. Increased
social support systems, including access to psychosocial services, are needed in low-income
communities in Kilifi, Kisumu, and Nairobi, in particular the informal settlement areas, to mitigate
COVID-19's consequences on girls' SRH.
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ABSTRACT

The study sought to determine the impact of COVID-19 on HIV/AIDS programming in the Kibera
informal settlement and COVID-19 hotspot counties during the first wave of the pandemic. The
study was conducted in two phases. The first phase entailed the analysis of HIV care and
treatment secondary data (2018-2020) from the Kenya Health Information System. In the second
phase, a prospective cohort study was conducted among people living with HIV in the Kibera
informal settlement. A total of 176 participants aged 18 years and above accessing HIV services
at selected healthcare facilities in Kiberawere randomly sampled from facility electronic medical
records and followed up for three months. Socio-demographics and contact details were
abstracted from the records and telephone interviews were conducted with consenting
participants. Results from the retrospective review of HIV program data indicated a 56% (p <
0.000, 95% CI: 31.3%-62.8%) reduction in uptake of HIV services. Clients starting antiretrovira
therapy (ART) reduced significantly by 48% (p <0.001, 95% ClI: 35.4%-77%) in hotspot counties.
However, pre-exposure prophylaxis uptake increased significantly by 24% (p < 0.019, 95% CI:
4%-49%). In Kibera, 14% reported missing medications at the onset of the COVID-19 pandemic
because of lack of food (38%) and government measures (11%), which affected ART access;
11% did not access health facilities due to fear of contracting COVID-19, government regulations
and lack of personal protective equipment. Socioeconomic factors, food insecurity and
government measures affected uptake of HIV/AIDS services; hence, the need for scaling up
measures to increase access to HIV/AIDS services during the onset of pandemics.

Anxiety and depressiondueto 2019 SARS-CoV-2 among frontier healthcare workers in
Kenya.
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ABSTRACT

BACKGROUND: The novel coronavirus disease continues to spread across the globe, causing
anxiety and depression among healthcare workers.

OBJECTIVES: The current study aimed to determine the levels of anxiety and depression due to
the coronavirus pandemic among healthcare workersin Kenya. METHODS: A total sample of 476
respondents participated. The 7-item Generalized Anxiety Disorder Scale (GAD-7) and Patient-
Health Questionnaire (PHQ-9), together with a socio-demographic questionnaire, were applied.
Stratified sampling was used. Data was analysed using the Statistical Package Programme for
Social Science Version 23.0.0. Kruskal Wallis test and Mann-Whitney U test were employed to
establish the differences in levels of anxiety and depression across socio-demographic
characteristics. Ordinal logistic regression analysis was used to establish the predictors of levels
of anxiety and depression, and associations were considered significant at p < 0.05.

RESULTS: A total of 35.1% (n = 167) of the participants had mild anxiety, and 13.4% (n = 64)
severe anxiety. Approximately 53.6% (n = 255) had mild depression while 9.2% (n = 44) had
severe depression. The univariate analysis illustrated a statistical difference in anxiety levels in
gender (p > 0.027), years of work experience (p = 0.005), and the cadre of respondents (p =
0.0028). Gender was statistically significant with the level of depression (p = 0.045). About 62.6%
(n = 298) of healthcare workers had been trained, and only 9% (n = 43) were confident in
managing COVID-19 cases. A large proportion, 98% (n = 458) had concerns about the availability
of personal protective equipment.

CONCLUSION: The study findings indicated that the majority of healthcare workers had mild
anxiety and depression. Female healthcare workers were more likely to experience severe
anxiety and depression. Also, levels of anxiety and depression differed across different cadres of
healthcare workers.

The demand for a COVID-19 vaccine in Kenya.
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ABSTRACT

The goal of achieving herd immunity to the coronavirus requires high vaccination acceptance
levels on the part of the population. The objectives of this study were to: 1 Measure individuals'
willingness to pay WTP for a COVID-19 vaccine in Kenya; 2 evaluate the effect of vaccine
characteristics duration of protection and efficacy and individuals' socioeconomic variables on
WTP, and 3 estimate the aggregate demand and economic value of a COVID-19 vaccine. The
contingent valuation CV method was used as the basis for the analyses. Data for this study were
obtained froma survey of 1,050 individuals in Kenya conducted from April 7 to April 15, 2020.
The survey included CV questions using a double-bounded dichotomous choice format. Results
reveal that most of the individuals in Kenya at least 96% were willing to accept a COVID-19
vaccine. Approximately 80% of individuals were willing to pay a positive amount. Conservative
estimates of individuals' mean WTP for the vaccine range from USD 49.81 to USD 68.25
depending on vaccine characteristics. Both vaccine duration of protection and efficacy were found
to influence WTP p < .10. The perceived probability of being hospitalized, age, gender, education,
location and region of residence, and household income were also found to be associated with
WTP for the vaccine p <.10. In conclusion, the COVID-19 vaccine is highly valued and accepted
by the Kenyan population; however, a high percent of the population is unwilling to pay for it or is
only willing to pay a low price.
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ABSTRACT

INTRODUCTION: Adolescents living with HIV ALHIV, ages 10-19 experience complex challenges
to adhere to antiretroviral therapy ART and remain in care, and may be vulnerable to wide-scale
disruptions during the COVID-19 pandemic. We assessed for arange of effects of the pandemic
on ALHIV in western Kenya, and whether effects were greater for ALHIV with recent histories of
being lost to program LTP.

METHODS: ALHIV were recruited froman ongoing prospective study at 3 sites in western Kenya.
The parent study enrolled participants fromFebruary 2019-September2020, into groups of ALHIV
either 1 retained in care or 2 LTP and traced in the community. Phone interviews from July 2020-
January 2021 assessed effects of the pandemic on financial and food security, healthcare access
and behaviors, and mental health. Responses were compared among the parent study groups.

RESULTS: Phone surveys were completed with 334 ALHIV or their caregivers, including 275/308
89.3% in the retained group and 59/70 84.3% among those LTP at initial enrollment. During the
pandemic, a greater proportion of LTP adolescents were no longer engaged in school 45.8% vs.
36.4%, p=0.017. Over athird 120, 35.9% of adolescents reported lost income for someone they
relied on. In total, 135 40.4% did not have enough food either some 121, 36.2% or most 14, 4.2%
of the time. More LTP adolescents 4/59, 6.8% vs. 2/275, 0.7%, p= 0.010 reported increased
difficulties refilling ART. Adolescent PHQ-2 and GAD-2 scores were 23 for 5.6% and 5.2%,
respectively.

CONCLUSIONS: The COVID-19 pandemic has had devastating socioeconomic effects for
Kenyan ALHIV and their households. ALHIV with recent care disengagement may be especially
vulnerable. Meanwhile, sustained ART access and adherence potentially signal resilience and
strengths of ALHIV and their care programs. Findings from this survey indicate the critical need
for support to ALHIV during this crisis.

The East African Community EAC mobile laboratory networksin Kenya, Burundi,
Tanzania, Rwanda, Uganda, and South Sudan-from project implementation to outbreak
response against Dengue, Ebola, COVID-19, and epidemic-prone diseases.
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ABSTRACT

BACKGROUND: East Africa is home to 170 million people and prone to frequent outbreaks of
viral haemorrhagic fevers and various bacterial diseases. A major challenge is that epidemics
mostly happen in remote areas, where infrastructure for Biosecurity Level BSL 3/4 laboratory
capacity is not available. As samples have to be transported from the outbreak area to the
National Public Health Laboratories NPHL in the capitals or even flown to international reference
centres, diagnosis is significantly delayed and epidemics emerge.

MAIN TEXT: The East African Community EAC, an intergovernmental body of Burundi, Rwanda,
Tanzania, Kenya, Uganda, and South Sudan, received 10 million € funding from the German
Development Bank KfW to establish BSL3/4 capacity in the region. Between 2017 and 2020, the
EAC in collaboration with the Bernhard-Nocht-Institute for Tropical Medicine Germany and the
Partner Countries' Ministriesof Health and their respective NPHLSs, establishedaregional network
of nine mobile BSL3/4 laboratories. These rapidly deployable laboratories allowed the region to
reduce sample turn-around-time from days to an average of 8h at the centre of the outbreak and
rapidly respond to epidemics. Inthe presentarticle, the approach forimplementing such aregiona
project is outlined and five major aspects including recommendations are described: i the overall
project coordination activities through the EAC Secretariat and the Partner States, ii procurement
of equipment, iii the established laboratory setup and diagnostic panels, iv regional training
activities and capacity building of various stakeholders and v completed and ongoing field
missions. The latter includes an EAC/WHO field simulation exercise that was conducted on the
border between Tanzania and Kenyain June 2019, the support in molecular diagnosis during the
Tanzanian Dengue outbreak in 2019, the participation in the Ugandan National Ebola response
activities in Kisoro district along the Uganda/DRC border in Oct/Nov 2019 and the deployments
of the laboratories to assist in SARS-CoV-2 diagnostics throughout the region since early 2020.

CONCLUSIONS: The established EAC mobile laboratory network allows accurate and timely

diagnosis of BSL3/4 pathogens in all East African countries, important for individual patient
management and to effectively contain the spread of epidemic-prone diseases.
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Access to Maternal Health Services During the COVID-19 Pandemic: Experiences of
Indigent Mothers and Health Care Providers in Kilifi County, Kenya.

Ombere SO*.
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ABSTACT

COVID-19 has spread rapidly in Kenya and has not spared pregnant women. Evidence from
Kenya shows that during the COVID-19 pandemic, health systems have been either stressed to
their maximum capacity or are becoming overwhelmed. However, the population is advised not
to attend hospital unless strictly necessary, and this advice seems to apply to all, including
expectant mothers. There is a dearth of information on how poor expectant mothers with low
bargaining power cope during COVID-19 in Kenya, which this study addresses for those in Kilifi
County. This rapid qualitative study draws data from an extensive literature review and from
interviews with 12 purposively selected mothers who were either expectant or had newborn
babies during the pandemic in Kilifi County. Five matrons-in-charge of maternal health services
and four traditional birth attendants were also interviewed via mobile phone. Data were analyzed
thematically and are presented in atextual description. It emerged that expectant mothers feared
attending hospitals for perinatal care due to the possibility of contracting COVID-19. Therefore,
there was an increase in home deliveries with the assistance of traditional birth attendants
TBAs/traditional midwives, who were also overwhelmed with women who sought their services.
Since most causes of maternal morbidity and mortality can be prevented by prompt, suitable
treatment by qualified health practitioners, the health officials interviewed recommended training
and integration of TBAs in emergency healthcare responsesto help during crisesin MHS because
they are trusted by their local communities. Notably, such integration of traditional midwives
should be supported and should also include additional training and monetary incentives. be
construed as a potential conflict of interest.

Patterns of sexual violence against adults and children during the COVID-19 pandemicin
Kenya: a prospectivecross-sectional study.

Rockowitz St, Stevens LM?, Rockey JC?, Smith LL3, Ritchie J3, Colloff MF?!, Kanja W#, Cotton
J1, Njoroge D>, Kamau C#, Flowe HDS.
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ABSTRACT
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OBJECTIVES: This study examined patterns of sexual violence against adults and children in
Kenya during the COVID-19 pandemic to inform sexual violence prevention, protection, and
response efforts. DESIGN: A prospective cross-sectional research design was used with data
collected from March to August 2020.

SETTING: Kenya. PARTICIPANTS: 317 adults, 224 children.
MAIN MEASURES: Perpetrator and survivor demographic data, characteristics of the assault.

RESULTS: Bivariate analyses found that children were more likely than adults to be attacked
during daytime 59% vs 44%, p<0.001 by a single perpetrator rather than multiple perpetrators
31% vs 13%, p<0.001 in a private as opposed to a public location 66% vs 45%, p<0.001 and by
someone known to the child 76% vs 58%, p<0.001. Children were violated most often by
neighbours 29% and family members 20%, whereas adults were equally likely to be attacked by
strangers 41% and persons known to them 59%. These variables were entered as predictors into
a logistic regression model that significantly predicted the age group of the survivor, x25,
n=541=53.3, p<0.001.

CONCLUSIONS: Patterns of sexual violence against adult and child survivors during the COVID-
19 pandemic are different, suggesting age-related measures are needed in national emergency
plans to adequately address sexual violence during the pandemic and for future humanitarian
crises.

Gendered economic, social and health effects of the COVID-19 pandemic and mitigation
policies in Kenya: evidence from a prospective cohort survey in Nairobiinformal
settlements

Pinchoff J1, Austrian K2, Rajshekhar N3, Abuya T4, Kangwana B2, Ochako R?, Tidwell JB5,
Mwanga D#, Muluve E2, Mbushi F2, Nzioki M2, Ngo TDé.
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BMJ Open. 2021 Mar 3;113: e042749. doi: 10.1136/bmjopen-2020-042749.
ABSTRACT

OBJECTIVES: COVID-19 may spread rapidly in densely populated urban informal settlements.
Kenya swiftly implemented mitigation policies; we assess the economic, social and health-related
harm disproportionately impacting women. DESIGN: A prospective longitudinal cohort study with
repeated mobile phone surveysin April, May and June 2020. PARTICIPANTS AND SETTING:
2009 households across five informal settlements in Nairobi, sampled from two previously
interviewed cohorts.
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PRIMARY AND SECONDARY OUTCOME MEASURES: Outcomes include food insecurity, risk
of household violence and forgoing necessary health services due to the pandemic. Gender-
stratified linear probability regression models were constructed to determine the factors
associated with these outcomes.

RESULTS: By May, more women than men reported adverse effects of COVID-19 mitigation
policies on their lives. Women were 6 percentage points more likely to skip a meal versus men
coefficient: 0.055; 95% CI1 0.016 to 0.094, and those who had completely lost their income were
15 percentage points more likely versus those employed coefficient: 0.154;95%C10.125t00.184
to skip a meal. Compared with men, women were 8 percentage points more likely to report
increased risk of household violence coefficient: 0.079; 95% CI1 0.028 to 0.130 and 6 percentage
points more likely to forgo necessary healthcare coefficient: 0.056; 95% CI 0.037 to 0.076.

CONCLUSIONS: The pandemic rapidly and disproportionately impacted the lives of women. As
Kenya reopens, policymakers must deploy assistance to ensure women in urban informa
settlements are able to returnto work, and get healthcare and services they need to not lose
progress on gender equity made to date.

Efforts and Challenges to Ensure Continuity of Mental Healthcare Service Deliveryin a
Low Resource Settings During COVID-19 Pandemic-A Case of a Kenyan Referral
Hospital.

Kwobah E!, Jaguga F?, Robert K*, Ndolo E?, Kariuki J2.
Authors Information

1Department of Mental Health, Moi Teaching and Referral Hospital, Eldoret, Kenya
2Mental Health and Rehabilitative Services, Moi Teaching and Referral Hospital, Eldoret, Kenya

Front Psychiatry. 2021 Jan 14; 11:588216. doi: 10.3389/fpsyt.2020.588216. eCollection 2020.
ABSTRACT

The rising number of patients with Covid-19 as well as the infection control measures have
affected healthcare service delivery, including mental healthcare. Mental healthcare delivery in
low and middle income countries where resources were already limited are likely to be affected
more during this pandemic. This paper describes the efforts of ensuring mental healthcare
delivery is continued in a referral hospital in Kenya, Moi Teaching and Referral hospital, as well
as the challenges faced. These efforts are guided by the interim guidelines developed by the
Kenyan ministry of health. Some of the adjustments described includes reducing number of
patients admitted, shortening the stay in the inpatient setting, using outdoors for therapy to
promote physical distancing, utilization of electronic platforms for family therapy sessions,
strengthening outpatient services, and supporting primary care workers to deliver mental health
care services. Some of the challenges include limited ability to move about, declining ability for
patients to pay out of pocket due to the economic challenges brought about by measures to
control Covid-19, limited drug supplies in primary care facilities, inability to fully implement
telehealth due to connectivity issues and stigma for mental health which results in poor social
supportforthe mentallyill patients. It is clear that current pandemic has jeopardized the continuity
of usual mental healthcare in many settings. This has brought to sharp focus the need to
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decentralize mental health care and promote community based services. Meanwhile, there is
need to explore feasible alternatives to ensure continuity of care. conducted in the absence of
any commercial or financial relationships that could be construed as a potential conflict of interest.

The Psychosocial Effects of the COVID-19 Pandemic on Youth Living with HIVin Westermn
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ABSTRACT

The objective of this study was to assess psychosocial effects of COVID-19 among adolescents
living with HIV ALHIV in Kenya and to assess the feasibility of conducting behavioral surveys by
phone. We adapted our protocol to administer telephone rather than in-person follow-up surveys
and included questions about COVID-19. The majority of participants 99% reported having heard
of COVID-19; 23% reported no longer being able to go outside, 17% reported that they could no
longer go to their regular clinic for medical care, and 3% reported that they could no longer get
medication refills. PHQ-9 screening identified 9% n =45 with mild depression symptoms, and 1%
n =3 with moderate-to-severe depression symptoms. Young adults 20-24 years old had more
mild to severe depressive symptoms than the younger age groups p <0.001. Offering remote
peer-support or mental health care, continuing to offer differentiated care services, and
considering financial support will support the health and well-being of ALHIV.

43. Theimpacts of COVID-19 pandemic on marine litter pollution along the Kenyan Coast: A

synthesis after 100 days following the firstreported casein Kenya.
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Mar Pollut Bull. 2021 Jan; 162:111840. doi: 10.1016/j.marpolbul.2020.111840. Epub 2020 Nov
23.

ABSTRACT

The contribution of COVID-19 pandemic to marine litter pollution was studied in Mombasa, Kilifi,
and Kwale counties of Kenya, in June 2020 100 days following the first confirmed case in Kenya
Standing stock surveys were conducted in 14 streets and 21 beaches while 157 transects were
surveyed for floating litter. COVID-19 related items contributed up to 16.5% of the total litter
encountered along the streets. The urban beaches Mkomani and Nyali had the highest quantities
of COVID-19 related items 55.1% and 2.6% respectively attributable to the ability to purchase
single-use products and lifestyle. Most of the recreational beaches had no COVID-19 related
products which could be attributed to the presidential directive on beach closure as a COVID-19
contingency measure. No COVID-19related litter was found in the floating litter. Generally, beach
closure and cessation of movement reduced the amount of litter that leaked to the marine
environment.

Insecticide-treated net distribution in Western Kenya: impacts related to COVID-19 and
health worker strikes.
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ABSTRACT

We examined the impact of coronavirus disease COVID mitigation, supply and distribution
interruptions on the delivery of long-lasting insecticide-treated nets LLINs in Western Kenya. The
median monthly distribution of LLINs declined during COVID mitigation strategies March-July
2020 and during the health worker strikes December 2020-February 2021. Recovery periods
followed initial declines, indicative of a ‘catching up' on missed routine distribution. Mass
community campaigns were delayed by 10 months. These observations offer encouragement for
routine netdistribution resilience, but complete inte rruptions of planned mass distributions require
alternate strategies during pandemics.

Examining unit costs for COVID-19 case management in Kenya.
Barasa E'2, Kairu A3, Ng'ang'a W4, Maritim M5, Were V3, Akech S8, Mwangangi M”.
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ABSTRACT

INTRODUCTION: We estimated unit costs for COVID-19 case management for patients with
asymptomatic, mild-to-moderate, severe and critical COVID-19 disease in Kenya.

METHODS: We estimated per-day unit costs of COVID-19 case management for patients. We
used a bottom-up approach to estimate full economic costs and adopted a health system
perspective and patient episode of care as our time horizon. We obtained data on inp uts and their
guantities from data provided by three public COVID-19 treatment hospitals in Kenya and
augmented this with guidelines. We obtained input prices from a recent costing survey of 20
hospitals in Kenya and from market prices for Kenya.

RESULTS: Per-day, per-patient unit costs for asymptomatic patients and patients with mild-to-
moderate COVID-19 disease under home-based care are 1993.01 Kenyan shiling KES
US$18.89 and 1995.17 KES US$18.991, respectively. When these patients are managed in an
isolation centre or hospital, the same unit costs for asymptomatic patients and patients with mild -
to-moderate disease are 6717.74 KES US$63.68 and 6719.90 KES US$63.70, respectively. Per-
day unit costs for patients with severe COVID-19 disease managed in general hospital wards and
those with critical COVID-19 disease admitted in intensive care units are 13 137.07 KES
US$124.53 and 63 243.11 KES US$599.51.

CONCLUSION: COVID-19 case management costs are substantial, ranging between two and

four times the average claims value reported by Kenya's public health insurer. Kenya will need to
mobilise substantial resources and explore service delivery adaptations that will reduce unit costs.

SARS-COV-2 outbreak and controlin Kenya - Mathematical model analysis.
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ABSTRACT

The coronavirus disease 2019 COVID-19 pandemic reached Kenyain March 2020 with the initia
cases reported in the capital city Nairobi and in the coastal area Mombasa. As reported by the
World Health Organization, the outbreak of COVID-19 has spread across the world, killed many,
collapsed economies and changed the way people live since itwas firstreportedin Wuhan, China,
in the end of 2019. As at the end of December 2020, it had led to over 2.8 million confirmed cases
in Africa with over 67 thousand deaths. The trend poses a huge threat to global public health.
Understanding the early transmission dynamics of the infection and evaluating the effectiveness
of control measures is crucial for assessing the potential for sustained transmission to occur in
new areas. We employed a SEIHCRD mathematical transmission model with reported Kenyan
data on cases of COVID-19 to estimate how transmission varies over time. The model is concise
in structure, and successfully captures the course ofthe COVID-19 outbreak, and thus sheds light
on understanding the trends of the outbreak. The next generation matrix approach was adopted
to calculate the basic reproduction number R 0 from the model to assess the factors driving the
infection. The model illustrates the effect of mass testing on COVID-19 as well as individual self
initiated behavioral change. The results have significant impact on the management of COVID -
19 and implementation of prevention policies. The results from the model analysis shows that
aggressive and effective mass testing as well as individual self initiated behaviour change play a
big role in getting rid of the COVID-19 epidemic otherwise the rate of infection will continue to
increase despite the increased rate of recovery.

Indirect health effects of the COVID-19 pandemic in Kenya: a mixed methods
assessment.

Barasa E'?, Kazungu J3, Orangi S8, Kabia E3, Ogero M4, Kasera Kb.
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ABSTRACT

BACKGROUND: The COVID-19 pandemic and country measures to control it can lead to
negative indirect health effects. Understanding these indirect health effects is important in
informing strategies to mitigate against them. This paper presents an analysis of the indirect
health effects of the pandemic in Kenya.

METHODS: We employed a mixed-methods approach, combining the analysis of secondary
guantitative data obtained from the Kenya Health Information System database from January
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2019 to November 2020 and a qualitative inquiry involving key informant interviews n =12 and
document reviews. Quantitative data were analysed using an interrupted time series analysis
using March 2020 as the intervention period. Thematic analysis approach was employed to
analyse qualitative data.

RESULTS: Quantitative findings show mixed findings, with statistically significant reduction in
inpatient utilization, and increase in the number of sexual violence cases per OPD visit that could
be attributed to COVID-19 and its mitigation measures. Key informants reported that while
financing of essential health services and domestic supply chains were not affected, internatio na
supply chains, health workforce, health infrastructure, service provision, and patient access were
disrupted. However, the negative effects were thought to be transient, with mitigation measures
leading to a bounce back.

CONCLUSION: Finding from this study provide some insights into the effects of the pandemic
and its mitigation measures in Kenya. The analysis emphasizes the value of strategies to
minimize these undesired effects, and the critical role that routine health system data can play in
monitoring continuity of service delivery.

SARS-CoV-2 Infection among Pregnant and Postpartum Women, Kenya, 2020-2021.
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ABSTRACT

We determined incidence of severe acute respiratory syndrome coronavirus 2 and influenza virus
infections among pregnant and postpartum women and their infants in Kenya during 2020 -2021.
Incidence of severe acute respiratory syndrome coronavirus 2 was highest among pregnant
women, followed by postpartumwomen and infants. No influenza virus infections were identified.

Temporal trends of SARS-CoV-2 seroprevalence during the first wave of the COVID-19
epidemic in Kenya.
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ABSTRACT

Observed SARS-CoV-2 infections and deaths are low in tropical Africa raising questions about
the extent of transmission. We measured SARS-CoV-2 IgG by ELISA in 9,922 blood donors
across Kenya and adjusted for sampling bias and test performance. By 1st September 2020, 577
COVID-19 deaths were observed nationwide and seroprevalence was 9.1% 95%CI 7.6-10.8%.
Seroprevalence in Nairobi was 22.7% 18.0-27.7%. Although most people remained susceptible,
SARS-CoV-2 had spread widely in Kenya with apparently low associated mortality.

Laparoscopic surgery during the COVID-19 pandemic: detection of SARS-COV-2in
abdominal tissues, fluids, and surgical smoke.
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ABSTRACT
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BACKGROUND: There are still concerns over the safety of laparoscopic surgery in coronavirus
disease 2019 COVID-19 patients due to the potential risk of viral transmission through surgica
smoke/laparoscopic pneumoperitoneum.

METHODS: We performed a systematic review of currently available literature to determine the
presence of severe acute respiratory syndrome coronavirus 2 SARS-COV-2 in abdominal tissues
or fluids and in surgical smoke.

RESULTS: A total of 19 studies 15 case reports and 4 case series comprising 29 COVID-19
patients were included. The viral RNA was positively identified in 11 patients 37.9%. The samples
that tested positive include the peritoneal fluid, bile, ascitic fluid, peritoneal dialysate, duodena
wall, and appendix. Similar samples, together with the omentum and abdominal subcutaneous
fat, tested negative in the other patients. Only one study investigated SARS-COV-2 RNA in
surgical smoke generated during laparoscopy, reporting negative findings.

CONCLUSIONS: There are conflicting results regarding the presence of SARS-COV-2 in
abdominal tissues and fluids. No currently available evidence supports the hypothesis that SARS -
COV-2 can be aerosolized and transmitted through surgical smoke. Larger studies are urgently
needed to corroborate these findings.

Tracking the introduction and spread of SARS-CoV-2 in coastal Kenya.
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ABSRACT

Genomic surveillance of SARS-CoV-2 is important for understanding both the evolution and
the patterns of local and global transmission. Here, we generated 311 SARS-CoV-2 genomes
from samples collected in coastal Kenya between 17th March and 31st July 2020. We estimated
multiple independent SARS-CoV-2 introductions into the region were primarily of European origin,
although introductions could have come through neighboring countries. Lineage B.1 accounted
for 74% of sequenced cases. Lineages A, B and B.4 were detected in screened individuals at the
Kenya-Tanzania border or returning travelers. Though multiple lineages were introduced into
coastal Kenya following the initial confirmed case, none showed extensive local expansion other
than lineage B.1. International points of entry were important conduits of SARS-CoV-2
importations into coastal Kenya and early public health responses prevented established
transmission of some lineages. Undetected introductions through points of entry including imports
from elsewhere in the country gave rise to the local epidemic at the Kenyan coast.
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ABSTRACT

PROBLEM: The coronavirus disease 2019 COVID-19 pandemic has disrupted health systems
worldwide and threatened the supply of essential medicines. Especially affected are vulnerable
patientsin low- and middle-income countries who can only afford access to public health systems.
APPROACH: Soon after physical distancing and curfew orders began on 15 March 2020 in
Kenya, we rapidly implemented three supply-chain strategies to ensure a continuous supply of
essential medicines while minimizing patients' COVID-19 exposure risks. We redistributed central
stocks of medicines to peripheral health facilities to ensure local availability for several months.
We equipped smaller, remote health facilities with medicine tackle boxes. We also made
deliveries of medicines to patients with difficulty reaching facilities.

LOCAL SETTING: Toimplement these strategies we leveraged our 30-year partnership with loca
health authorities in rural western Kenya and the existing revolving fund pharmacy scheme
serving 85 peripheral health centres. RELEVANT CHANGES: In April 2020, stocks of essentia
chronic and non-chronic disease medicines redistributed to peripheral health facilities increased
to 835 140 units, as compared with 316 330 units in April 2019. We provided medicine tackle
boxes to an additional 46 health facilities. Our team successfully delivered medicationsto 264 out
of 311 patients 84.9% with non-communicable diseases whom we were able to reach.

LESSONS LEARNT: Our revolving fund pharmacy model has ensured that patients' access to
essential medicines has not been interrupted during the pandemic. Success was built on a
community approach to extend pharmaceutical services, adapting our current supply-chan
infrastructure and working quickly.

Mobility Patterns During COVID-19 Travel Restrictions in Nairobi Urban Informal
Settlements: Who Is Leaving Home and Why?

Pinchoff J1, Kraus-Perrotta C2, Austrian K3, Tidwell JB4, Abuya T3, Mwanga D3, Kangwana B3,
Ochako R3, Muluve E3, Mbushi F3, Nzioki M3, Ngo TD?.
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ABSTRACT

Nairobi's urban slums are ill equippedto prevent spread of the novel coronavirus disease COVID-
19 dueto high population density, multigenerational familiesin poorly ventilated informal housing,
and poor sanitation. Physical distancing policies, curfews, and a citywide lockdown were
implemented in March and April 2020 resulting in sharp decreases in movement across the city.
However, most people cannot afford to stay home completely e.g., leaving daily to fetch water. If
still employed, they may need to travel longer distances for work, potentially exposing them
COVID-19 or contributing to its spread. We conducted a household survey across five urban
slums to describe factors associated with mobility in the previous 24 h. A total of 1695 adults were
interviewed, 63% female. Of these, most reported neighborhood mobility within their informal
settlement 54%, 19% stayed home completely, and 27% reported long-distance mobility outside
their informal settlement, mainly for work. In adjusted multinomial regression models, women
were 58% more likely than men to stay home relative risk ratio RRR: 1.58, 95% confidence
interval Cl: 1.16, 2.14 and women were 60% less likely than men to report citywide mobility RRR:
0.40; 95% CI 0.31, 0.52. Individuals in the wealthiest quintile, particularly younger women, were
most likely to not leave home at all. Those who reported citywide travel were less likely to have
lost employment RRR: 0.49; 95% CI 0.38, 0.65 and were less likely to avoid public transportation
RRR: 0.30; 95% CI 0.23, 0.39. Employment and job hunting were the main reasons for traveling
outside of the slum; less than 20% report other reasons. Our findings suggest that slum residents
who retain their employment are traveling larger distances across Nairobi, using public
transportation, and are more likely to be male; this travel may put them at higher risk of COVID -
19 infection but is necessary to maintain income. Steps to protect workers from COVID-19 both
in the workplace and while in transit including masks, hand sanitizer stations, and reduced
capacity on public transportation are critical as economic insecurity in the city increases due to
COVID-19 mitigation measures. Workers must be able to commute and maintain employment to
not be driven further into poverty. Additionally, to protect the majority of individuals who are only
travelling locally within their settlement, mitigation measures such as making masks and
handwashing stations accessible within informal settlements must also be implemented, with
special attention to the burden placed on women.

Examining the cost-effectiveness of personal protective equipment for formal healthcare
workers in Kenyaduring the COVID-19 pandemic.
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ABSTRACT

BACKGROUND: Healthcare workers are at a higher risk of COVID-19 infection during care
encounters compared to the general population. Personal Protective Equipment PPE have been
shown to protect COVID-19 among healthcare workers, however, Kenya has faced PPE
shortages that can adequately protect all healthcare workers. We, therefore, examined the health
and economic consequences of investing in PPE for healthcare workers in Kenya.

METHODS: We conducted a cost-effectiveness and return on investment ROI analysis using a
decision-analytic model following the Consolidated Health Economic Evaluation Reporting
Standards CHEERS guidelines. We examined two outcomes: 1 the incremental cost per
healthcare worker death averted, and 2 the incremental cost per healthcare worker COVID-19
case averted. We performed a multivariate sensitivity analysis using 10,000 Monte Carlo
simulations.

RESULTS: Kenya would need to invest $3.12 million 95% CI: 2.65-3.59 to adequately protect
healthcare workers against COVID-19. Thisinvestmentwould avert416 IQR: 330-517 and 30,041
IQR: 7243 - 102,480 healthcare worker deaths and COVID-19 cases respectively. Additionally,
such an investment would result in a healthcare system ROI of $170.64 million IQR: 138-209 —
equivalentto an 11.04 times return.

CONCLUSION: Despite other nationwide COVID-19 prevention measures such as social
distancing, over 70% of healthcare workers will still be infected if the availability of PPE remains
scarce. As part of the COVID-19 response strategy, the government should consider adequate
investment in PPE for all healthcare workers in the country as it provides a large return on
investment and it is value for money.

Mental health disorders among healthcare workers during the COVID-19 pandemic: a
cross-sectional survey from three major hospitalsin Kenya.
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ABSTRACT

BACKGROUND: COVID-19 s an international global health emergency and has posed a great
challenge to mental well-being and resilience. Little is known about the mental health impact of
COVID-19 among healthcare workers HCWs in sub-Saharan Africa or other low-resource
settings.

METHODS: We conducted a cross-sectional study between August and November 2020 among
HCWs recruited from three major hospitals in Kenya. The survey questionnaire consisted of six
components: demographic and work title characteristics; information regarding care of patients
with COVID-19; and symptoms of depression, anxiety, insomnia, distress and burnout, measured
using standardised questionnaires. Multivariable logistic regression analysis was performed to
identify factors associated with mental health disorders.

RESULTS: A total of 433 65.2% response rate individuals participated in the survey. Median age
was 32.75 years, 58.4% were females and 68.8% were front-line workers. Depression, anxiety,
insomnia, distress and burnout were reportedin 53.6%, 44.3%, 41.1%, 31.0% and 45.8% of all
participants, respectively. Front-line HCWs, females and doctors were at higher risk of mental
health symptoms. Nearly half of participants reported inadequate resources or training to care for
patients with COVID-19, and those in the government hospital were more likely to report mental
health symptoms.

CONCLUSIONS: Thisisamong the first studies examining mental health outcomes among HCW's
during the COVID-19 pandemic in Kenya. Similar to other studies from around the world, HCWs
directly involved with patients with COVID-19 reported higher rates of mental health symptoms.
Mitigating strategies specific to Kenyan HCWs are urgently needed to help them cope with mental
health symptoms during the pandemic.

Mental Disorders Among Health Care Workers at the Early Phase of COVID-19 Pandemic
in Kenya; Findings of an Online Descriptive Survey.
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ABSTRACT

BACKGROUND: Healthcare workers responding to the Corona Virus Pandemic COVID-19 are a
risk of mental illness. Data is scanty on the burden of mental disorders among Kenyan healthcare
workers responding to the pandemic that can informmental health and psychosocial support. The
purpose of this study was to establish the frequency and associated factors of worry, generalized
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anxiety disorder, depression, posttraumatic stress disorder and poor quality of sleep among
Kenyan health care workers at the beginning of COVID-19 pandemic.

METHODS: We conducted an online survey among 1,259 health care workers in Kenya. A
researcher developed social demographic questionnaire and several standardized tools were
used for data collection. Standardized tools were programmed into Redcap, Research Electronic
Data Capture and data analysis was performed using R Core Team. In all analysis a p-value <
0.05 was considered significant.

RESULTS: 66% of the participants reported experiencing worry related to COVID-19. 32.1% had
depression, 36% had generalized anxiety, 24.2% had insomnia and 64.7% scored positively for
probable Post Traumatic Stress Disorder PTSD. Depression was higher among females
compared to men 36.5 vs. 26.9%, p = 0.003, workers <35 years old compared to older ones 38.1
vs. 26.4%, p <0.001, and those who were not married compared to those who were married 40.6
vs. 27.6%, p< 0.001. Generalized anxiety was commoner among workers aged <35 years 43.5
vS. 29.3%, p < 0.001, females 41.7 vs. 29.2%, p <0.001, those who mere not married compared
to the married 45.2 vs. 31.2%, p < 0.001 and those with <10 years working experience 41.6 to
20.5%, p < 0.001. Younger health care professional had a higher proportion of insomnia
compared to the older ones 30.3 vs. 18.6%, p < 0.001. Insomnia was higher among those with
<10 years' experience compared to those with more than 20 years' experience27.3 vs. 17.6%, p
=0.043

CONCLUSION: Many Kenyan healthcare workers in the early phase of COVID-19 pandemic
suffered from various common mental disorders with young, female professionals who are not
married bearing the bigger burden. This datais useful in informing interventions to promote mental
and psychosocial wellbeing among Kenyan healthcare workers responding to the pandemic.

Maintaining care delivery fornon-communicablediseasesin the face of the COVID-19
pandemic in western Kenya.
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ABSTRACT

The coronavirus disease 2019 COVID-19 pandemic has disrupted health systems worldwide,
gravely threatening continuity of care for non-communicable diseases NCDs, particularly in low-
resource settings. We describe our efforts to maintain the continuity of care for patients with NCDs
in rural western Kenya during the COVID-19 pandemic, using a five-component approach: 1
Protect: protect staff and patients; 2 Preserve: ensure medication availability and clinical services;
3 Promote: conduct health education and screenings for NCDs and COVID-19; 4 Process: collect
process indicators and implement iterative quality improvement; and 5 Plan: plan for the future
and ensure financial risk protection in the face of a potentially overwhelming health and economic
catastrophe. As the pandemic continues to evolve, we must continue to pursue new avenues for
improvement and expansion. We anticipate continuing to learn fromthe evolving local context
and our global partners as we proceed with our efforts.

COVID-19 impacts on household energy & food security in a Kenyan informal settlement:
The need forintegrated approaches to the SDGs.
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ABSTRACT

This longitudinal study presents the joint effects of a COVID-19 community lockdown on
household energy and food security in an informal settlement in Nairobi, Kenya. Randomly
administered surveys were completed from December 2019-March 2020 before community
lockdown n = 474 and repeated in April 2020 during lockdown n = 194. Nearly universal 95%
income decline occurred during the lockdown and led to 88% of households reporting food
insecurity. During lockdown, a quarter of households n =17 using liquefied petroleum gas LPG,
a cleaner cooking fuel typically available in pre-set quantities e.g. 6 kg cylinders, switched to
polluting cooking fuels kerosene, wood, which could be purchased in smaller amounts or gathered
for free. Household size increases during lockdown also led to participants' altering their cooking
fuel, and changing their cooking behaviors and foods consumed. Further, households more likely
to switch away from LPG had lower consumption prior to lockdown and had suffered greater
income loss, compared with households that continued to use LPG. Thus, inequities in clean
cooking fuel access may have been exacerbated by COVID-19 lockdown. These findings
demonstrate the complex relationship between household demographics, financial strain, diet and
cooking patterns, and present the opportunity for a food-energy nexus approach to address
multiple Sustainable Development Goals SDGs: achieving zero hunger SDG 2 and universal
affordable, modern and clean energy access SDG 7 by 2030. Ensuring that LPG is affordable,
accessible and meets the dietary and cooking needs of families should be a policy priority for
helping improve food and energy security among the urban poor.
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Randomised controlled trial of oxygen therapy and high-flow nasal therapy in African
children with pneumonia.
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ABSTRACT

PURPOSE: The life-saving role of oxygen therapy in African children with severe pneumoniais
not yet established. Methods: The open-label fractional-factorial COAST trial randomised eligible
Ugandan and Kenyan children aged > 28 days with severe pneumoniaand severe hypoxaemia
stratum (SpO2 < 80%) to high-flow nasal therapy (HFNT) or low-flow oxygen (LFO: standard care)
and hypoxaemia stratum (SpO2 80-91%) to HFNT or LFO (liberal strategies) or permissive
hypoxaemia (ratio 1:1:2). Children with cyanotic heart disease, chronic lung disease or>3 h
receipt of oxygen were excluded. The primary endpointwas 48 h mortality; secondary endpoints
included mortality or neurocognitive sequelae at 28 days.

RESULTS: The trial was stopped early after enrolling 1852/4200 children, including 388 in the
severe hypoxaemia stratum (median 7 months; median SpO2 75%) randomised to HFNT
(n=194) or LFO (n =194) and 1454 in the hypoxaemia stratum (median 9 months; median SpO2
88%) randomised to HFNT (n =363) vs LFO (n = 364) vs permissive hypoxaemia (n =727). Per-
protocol 15% of patients in the permissive hypoxaemia group received oxygen (when
Sp02 <80%). In the severe hypoxaemia stratum, 48-h mortality was 9.3% for HFNT vs. 13.4%
for LFO groups. In the hypoxaemia stratum, 48-h mortality was 1.1% for HENT vs. 2.5% LFO and
1.4% for permissive hypoxaemia. In the hypoxaemia stratum, adjusted odds ratio for 48-h
mortality in liberal vs permissive comparison was 1.16 (0.49-2.74; p=0.73); HFNT vs LFO
comparison was 0.60 (0.33-1.06; p =0.08). Strata-specific 28 day mortality rates were,
respectively: 18.6, 23.4and 3.3, 4.1, 3.9%. Neurocognitive sequelae were rare.
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CONCLUSIONS: Respiratory support with HFNT showing potential benefit should prompt further
trials.

Maternal and newborn care during the COVID-19 pandemic in Kenya: re-contextualising
the community midwifery model.
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ABSTRACT

Peripartumdeaths remain significantly high in low- and middle-income countries, includingKenya
The COVID-19 pandemic has disrupted essential services, which could lead to an increase in
maternal and neonatal mortality and morbidity. Furthermore, the lockdowns, curfews, and
increased risk for contracting COVID-19 may affect how women access health facilities. SARS-
CoV-2is a novel coronavirus that requires acommunity-centred response, not just hospital-based
interventions. In this prolonged health crisis, pregnant women deserve a safe and humanised
birth that prioritizes the physical and emotional safety of the mother and the baby. There is an
urgent need forinnovative strategies to prevent the deterioration of maternal and child outcomes
in an already strained health system. We propose strengthening community -based midwifery to
avoid unnecessary movements, decrease the burden on hospitals, and minimize the risk of
COVID-19 infection among women and their newborns.

Prolonged SARS-CoV-2 RNA detection in anal/rectal swabs and stool specimensin
COVID-19 patients after negative conversion in nasopharyngeal RT-PCR test.
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ABSTRACT

Coronavirus disease 2019 (COVID-19) is arapidly escalating pandemic that has spread to many
parts of the world. Current data available on COVID-19 would suggest that SARS-CoV-2 virus is

shed through the gastrointestinal system viafeces. Some reports further indicate that a subset of
COVID-19 patients may continue to have positive SARS-CoV-2 anal/rectal swab and stool test
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after negative conversion of nasopharyngeal test. This paper analyses current literature to so as
to shed some light on this issue. This article is protected by copyright. All rights reserved.
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Improving Health in Slums Collaborative.
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ABSTRACT
INTRODUCTION: With COVID-19, there is urgency for policymakers to understand and respond

to the health needs of slum communities. Lockdowns for pandemic control have health, social
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and economic consequences. We consider access to healthcare before and during COVID-19
with those working and living in slum communities.

METHODS: In seven slums in Bangladesh, Kenya, Nigeria and Pakistan, we explored
stakeholder perspectives and experiences of healthcare access for non-COVID-19 conditions in
two periods: pre-COVID-19 and during COVID-19 lockdowns.

RESULTS: Between March 2018 and May 2020, we engaged with 860 community leaders,
residents, health workers and local authority representatives. Perceived common illnesses in all
sites included respiratory, gastric, waterborne and mosquito borne ilinesses and hypertension.
Pre-COVID, stakeholders described various preventive, diagnostic and treatment services,
including well-used antenatal and immunization programmes and some screening for
hypertension, tuberculosis, HIV and vector borne disease. In all sites, pharmacists and patent
medicine vendors were key providers of treatment and advice for minor illnesses. Mental health
services and those addressing gender-based violence were perceived to be limited or
unavailable. With COVID-19, a reduction in access to healthcare services was reported in all
sites, including preventive services. Cost of healthcare increased while household income
reduced. Residents had difficulty reaching healthcare facilities. Fear of being diagnosed with
COVID-19discouraged healthcare seeking. Alleviators included provision of healthcare by phone,
pharmacist’s/drug vendors extending credit and residents receiving philanthropic or government
support; these were inconsistent and inadequate.

CONCLUSION: Slum residents' ability to seek healthcare for non-COVID-19 conditions has been

reduced during lockdowns. To encourage healthcare seeking, clear communication is needed
about what is available and whether infection controlis in place. Policymakers need to ensure
that costs do not escalate and unfairly disadvantage slum communities. Remote consulting to
reduce face-to-face contact and provision of mental health and gender-based violence services
should be considered.

Assessing theprevalence of self-medication among healthcare workers before and
during the 2019 SARS-CoV-2 (COVID-19) pandemicin Kenya.
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ABSTRACT
BACKGROUND: Self-medication plays a key role in public health as it influences both negatively

and positively on the health of individuals and the existing healthcare systems. This is especially
the case during public health emergencies like the 2019 SARS-CoV-2 disease.
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OBJECTIVES: The study aimed at assessing the prevalence of self -medication before and during
the outbreak of COVID-19 pandemic among healthcare workers and its associated factors.
METHODS: Stratified sampling was used to select 379 study respondents. The authors
developed an online questionnaire, pretested and submitted to various online professional groups
of different cadres of healthcare workers. Collected data was analyzed using descriptive and
inferential statistics. The data was presentedintables, graphs, percentages, and cross-tabulation
with different variables. Multivariable logistic regression was used to ascertain factors that
influence an individual's desire to self-medicate and associations were considered significant at
p <0.05.

RESULTS: The overall prevalence of self-medication increased from 36.2% (n = 137) before the
pandemic to 60.4% (n = 229) during the pandemic. The respondents' gender, level of education,
age, marital status, participation in physical activity, and drug reaction events, were significantly
associated with self-medication before and during the outbreak (P < 0.05). Multivariable logistic
regression analyses showed that participants engaging in physical activities, working during the
day and being healthy were less likely to self-medicate (p <0.01).

CONCLUSION: Self-medication is an important health issue, especially during the COVID-19
pandemic. Continuous awareness creation and sensitization could help in reducing self-
medication practices among healthcare workers.

Prediction of the COVID-19spread in Africancountries and implications for prevention and
control: A case studyin South Africa, Egypt, Algeria, Nigeria, Senegal and Kenya.
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ABSTRACT

COVID-19 (Corona Virus Disease 2019) is globally spreading and the international cooperation
is urgently required in joint prevention and control of the epidemic. Using the Maximum-Hasting
(MH) parameter estimation method and the modified Susceptible Exposed Infectious Recovered
(SEIR) model, the spread of the epidemic under three intervention scenarios (suppression,
mitigation, mildness) is simulated and predicted in South Africa, Egypt, and Algeria, where the
epidemic situations are severe. The studies are also conducted in Nigeria, Senegal and Kenya,
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where the epidemic situations are growing rapidly and the socio-economic are relatively under-
developed, resulting in more difficulties in preventing the epidemic. Results indicated that the
epidemic can be basically controlled in late April with strict control of scenario one, manifested by
the circumstance in the South Africa and Senegal. Under moderate control of scenario two, the
number of infected people will increase by 1.43-1.55times of that in scenario one, the date of the
epidemic being controlled will be delayed by about 10 days, and Algeria, Nigeria, and Kenya are
in accordance with this situation. In the third scenario of weak control, the epidemic will be
controlled by late May, the total number of infected cases will double that in scenario two, and
Egypt is in line with this prediction. In the end, a series of epidemic controlling methods are
proposed, including patient quarantine, close contact tracing, population movement control,
government intervention, city and county epidemic risk level classification, and medical
cooperation and the Chinese assistance.

Coronavirus Disease 2019 (COVID-19) in Kenya: Preparedness, response and
transmissibility.
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ABSTRACT

The world and Kenya face a potential pandemic as the respiratory virus Coronavirus Disease
2019 (COVID-19) affects world populations. Nations have been forced to intervene and issue
directions under executive orders to ensure the pandemic is contained. Kenya has reported 110
confirmed COVID-19 cases (as at2nd April, 2020), three persons have succumbed and 2 people
have fully recovered. Most of the affected people had entered/returned to Kenya from different
parts of the world. Most of the people who have contracted COVID 19 are between the 16-74
years of age. As a result, since February 2020, Kenya put in place several precautionary
measures to mitigate the pandemic in its early stages. However, the economic status of the
population of country won't be simple to control COVID 19, if government won't integrate the
realistic feasible timely plans. This article highlights the pre paredness, response, transmissibility
of Covid-19 and proposesintuitionsto manage COVID-19in Kenya. Currentlyitis clear that since
first confirmation to current, the transmission of the COVID-19 is exponentially increasing in
Kenya.

The effects of COVID-19 onthe health and socio-economic security of sex workers in
Nairobi, Kenya: Emerging intersections with HIV.
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ABSTRACT

The COVID-19 pandemic, and its attendant responses, has led to massive health, social, and
economic challenges on a global scale. While, so far, having a relatively low burden of COVID-
19 infection, itis the response in lower- and middle- income countries that has had particularly
dire consequences for impoverished populations such as sex workers, many of whom rely on
regular income in the informal economic sector to survive. This commentary captures the
challenges in Kenya posed by daily curfews and lost economic income, coupled with further
changes to sex work that increase potential exposure to infection, stigmatization, violence, and
various health concerns. It also highlights the ways in which communities and programmes have
demonstrated resourcefulness in responding to this unprecedented disruption in order to emerge
healthy when COVID-19, and the measures to contain it, subside.

Consequences of calamities and their management: The case of COVID-19 pandemic and
flooding on inland capture fisheries in Kenya.
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ABSTRACT

During the period February to June 2020, heavy rainfall caused increases in levels and flooding
in many lakes in East Africa. This coincided with the COVID-19 pandemic. These calamities
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affected ecosystems and livelihoods, especially of fishers who depend on fisheries as their only
source of livelihood. This study examined the effects of COVID-19 and flooding on the major
inland capture fisheries in Kenya to illustrate the effect of such calamities on vulnerable
communities to guide interventions. Socioeconomic data were collected across the fish value
chains during the peak of COVID-19 pandemic and flooding in Kenya from May to early June
2020. The measures put in place to contain COVID-19 pandemic notably dusk to dawn curfew
(66%) and lock-downs (28%) in major cities that act as main fish markets were cited as the main
factors that influenced fishing and fishing trade. Negative consequences reported included
livelihood losses from the COVID-19 pandemic. Reduced fishing time and trips as well as a
decline in consumables such as boat fuel resulted in low fish catches. Although COVID-19
pandemic affected livelihoods, the fish stocks benefited from reduction in fishing effort. Similarly
flooding led to livelihood and material losses but positively impacted on stocks through expansion
of fish breeding and nursery areas. The respondents recommended that governments should
have disaster preparedness programs in place to address such calamities. There is also need for
more detailed research on calamities that are increasing in frequency to provide information and
data to guide policy and interventions.

COVID-19 and community healthcare: perspectives from Nairobi's informal settlements.
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ABSTRACT

Urban slums are often characterized by overcrowding, inaccessibility of basic services such as
running water and abject poverty. These may affect adherence to COVID-19 containment
measures and worsen the effect of the virus on slumresidents. We explore the overall practices
and impact of the COVID-19 mitigation measures on the lives of Nairobi's urban poor. This was
done through a three-week cycle of telephone interviews with residents, local healthcare
providers, religious leaders and key decision makers in two of Nairobi's slums. As the number of
COVID-19 cases increase in Kenya, greater efforts are needed to protect those in environments
that make it challenging to implement the containment measures. Collaborative effort is needed
to firmly and quickly implement social protections and food security measures, protection against
domestic violence, and strengthening response at Level One (community level).

COVID-19 Curfews: Kenyan and Australian Litigation and Pandemic Protection
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ABSTRACT

Historically and etymologically, curfews are public health measures imposed to guard against
risks to health and safety. On occasion they have been deployed oppressively, disproportionately
and without proper regard to their ramifications. It is important that they not be used during a
pandemic unless there is sufficient medico-scientific reason to conclude that they will serve a
constructive purpose and that they are the least restrictive available governmental response.
Inevitably, they impact adversely on a variety of human rights, particularly freedom of movement.
They isolate and inhibit human connection. However, in the context of a worldwide pandemic
causing terrible loss of life, there are occasions where they may be a necessary adjunct to these
restrictions. This article identifies a variety of scenarios in which curfews have been imposed on
different populations and identifies legal challenges that have been made to them. In the context
of the COVID-19 pandemic it reviews the Kenyan judgment of Law Society of Kenyav Mutyambai
[2020] eKLR and the Victorian Supreme Court judgment of Loielo v Giles [2020] VSC 722. It
contends that the carefully reasoned decisions in each instance constitute an important
reassurance that decision-making about a lengthy curfew in order to reduce the spread of the
COVID-19 virus was reasoned, rights-aware and suitably responsive to the risks posed.
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ABSTRACT

Globally, public health measures like face masks, hand hygiene and maintaining social distancing
have beenimplemented to delay and reduce local transmission of COVID-19. To date thereis
emerging evidence to provide effectiveness and compliance to intervention measures on COVID-
19 due to rapid spread of the disease. We synthesized evidence of community interventions and
innovative practices to mitigate COVID-19 as well as previous respiratory outbreak infections
which may share some aspects of transmission dynamics with COVID-19. In the study, we
systematically searched the literature on community interventions to mitigate COVID-19, SARS
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(severe acute respiratory syndrome), HIN1 Influenza and MERS (middle east respiratory
syndrome) epidemics in PubMed, Google Scholar, World Health Organization (WHO), MEDRXIV
and Google fromtheir inception until May 30, 2020 for up-to-date published and grey resources.
We screened records, extracted data, and assessed risk of bias in duplicates. We rated the
certainty of evidence according to Cochrane methods and the GRADE approach. This study is
registered with PROSPERO (CRD42020183064). Of 41,138 papers found, 17 studies met the
inclusion criteria in various settings in Low- and Middle-Income Countries (LMICs). One of the
papers from LMICs originated from Africa (Madagascar) with the rest from Asia 9 (China 5,
Bangladesh 2, Thailand 2); South America 5 (Mexico 3, Peru 2) and Europe 2 (Serbia and
Romania). Following five studies on the use of face masks, the risk of contracting SARS and
Influenzawas reduced OR 0.78 and 95% CI = 0.36-1.67. Equally, six studies on hand hygiene
practices reported areduced risk of contracting SARS and Influenza OR 0.95 and 95% CI = 0.83-
1.08. Further two studies that looked at combined use of face masks and hand hygiene
interventions showed the effectiveness in controlling the transmission of influenza OR 0.94 and
95% CI = 0.58-1.54. Nine studies on social distancing intervention demonstrated the importance
of physical distance through closure of learning institutions on the transmission dynamics of
disease. The evidence confirms the use of face masks, good hand hygiene and social distancing
as community interventions are effective to control the spread of SARS and influenzain LMICs.
However, the effectiveness of community interventions in LMICs should be informed by
adherence of the mitigation measures and contextual factors taking into account the best
practices. The study has shown gaps in adherence/compliance of the interventions, hence aneed
for robust intervention studies to better inform the evidence on compliance of the interventions.
Nevertheless, this rapid review of currently best available evidence might inform interim guidance
on similar respiratory infectious diseases like Covid-19 in Kenya and similar LMIC context.

Mental health response to the COVID-19 pandemicin Kenya: areview.
Jaguga F*, Kwobah E*
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ABSTRACT

BACKGROUND: The COVID-19 pandemic has exerted considerable impact on public mental
health globally. With the pandemic rapidly rising in sub-Saharan Africaincluding Kenya, there is
need to provide evidence to guide the mental health response in the region.

OBJECTIVES: The objective of this review s (1) to describe the mental health response to the
COVID-19 pandemicin Kenya, guided by the Mental Health Preparedness and Action Framework
(2) to offer context specific recommendations for improvement of the mental health response in
Kenya. Such information could be useful in decision-making in Kenya as well as in the greater
sub-Saharan Africaregion.
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METHODS: This narrative review is based on information obtained from official government
documents released from 13th March 2020, the beginning of the pandemic in Kenya, up to 31st
July 2020.

DISCUSSION: The COVID-19 response in Kenya has no formal mental health response plan.
There is an unmet need for psychological first aid in the community. While guidelines for the
management of mental health conditions during the COVID-19 pandemic have been prepared,
implementation remains a major challenge due to a poorly resourced mental health system. There
is no mental health surveillance system in place limiting ability to design evidence-based
interventions.

CONCLUSION: We propose four key strategies for strengthening the mental health response in
order to mitigate the harmfulimpact of COVID-19 on public mental health in Kenya: (1) preparation
of a formal mental health response plan specific to the COVID-19 pandemic with allocation of
funding for the response (2) training of community health workers and community health
volunteers on psychological first aid to enable access to support for those in need during the
pandemic (3) scaling up of mobile health to increase access to care (4) conducting systematic
and continuous text message surveys on the mental health impact of the COVID-19 pandemic in
order to inform decision-making.

Theimpact of the COVID-19 pandemic response on other health research.
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ABSTRACT

While governments have been focusing on the unprecedented disruption to the global economy
caused by coronavirus disease 2019 (COVID-19) and the urgent need for COVID-19 research,
other health research has become a casualty of the pandemic. Major research operations that
are unrelated to COVID-19 have been significantly diminished or suspended entirely because of
either COVID-19-related legal restrictions or logistical, staffing or operational concerns. Billions of
people globally are currently affected by lockdowns or curfews. Since the timescale of such
restrictive measures is unknown and subject to change, many studies are now in limbo and the
welfare of tens of thousands of study participants is at risk. These circumstances have introduced
complex ethical challenges that merit urgent attention frominternational sponsors, researchers
and regulators. Certain sponsors and regulators have published guidelines on how the COVID-
19-related disruptions to clinical research should be managed. Although these guidelines provide
a good starting point in navigating the challenges of the evolving pandemic, they only apply to
those researchersfunded or governed by these bodies. Here, we provide guidelines on managing
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such disruptions that apply beyond these specific settings. We highlight some of the effects of the
COVID-19 pandemic on other ongoing research projects that are unrelated to COVID-19 and
provide practical guidance on how the welfare of affected study participants should be managed.
We conclude that policy-makers, sponsors, researchers and regulators must adopt a more flexible
approach to ensure participant safety, while maintaining data integrity and complying with good
clinical practices.

A vulnerability index for COVID-19: spatial analysis at thesubnational level in Kenya.
Macharia PM?, Joseph NK?, Okiro EA?.
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ABSTRACT

BACKGROUND: Response to the coronavirus disease 2019 (COVID-19) pandemic calls for
precision public health reflecting our improved understanding of who is the most vulnerable and
their geographical location. We created three vulnerability indices to identify areas and people
who require greater support while elucidating health inequities to inform emergency response in
Kenya.

METHODS: Geospatial indicators were assembled to create three vulnerability indices; Social
Vulnerability Index (SVI), Epidemiological Vulnerability Index (EVI) and a composite of the two,
that is, Social Epidemiological Vulnerability Index (SEVI) resolved at 295 sub counties in Kenya.
SVI included 19 indicators that affect the spread of disease; socioeconomic deprivation, access
to services and population dynamics, whereas EVI comprised 5 indicators describing
comorbidities associated with COVID-19 severe disease progression. The indicators were scaled
to a common measurement scale, spatially overlaid via arithmetic mean and equally weighted.
The indices were classified into seven classes, 1-2 denoted low vulnerability and 6-7, high
vulnerability. The population within vulnerabilities classes was quantified.

RESULTS: The spatial variation of each index was heterogeneous across Kenya. Forty-nine
northwestern and partly eastern subcounties (6.9 million people) were highly vulnerable, whereas
58 subcounties (9.7 million people) in western and central Kenya were the least vulnerable for
SVI. For EVI, 48 subcounties (7.2 million people) in central and the adjacent areas and 81
subcounties (13.2 million people) in northern Kenya were the most and least vulnerable,
respectively. Overall (SEVI), 46 subcounties (7.0 million people) around central and southeastern
were more vulnerable, whereas 81 subcounties (14.4 million people) were least vulnerable.

CONCLUSION: The vulnerability indices created are tools relevant to the county, national
government and stakeholdersfor prioritisationand improved planning. The heterogeneous nature
of the vulnerability indices underpins the need for targeted and prioritised actions based on the
needs across the subcounties.
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Theimpact of COVID-19 control measures on social contacts and transmission in
Kenyan informal settlements.

Quaife M¥2, van Zandvoort K3, Gimma A3, Shah K4, McCreesh N3, Prem K3, Barasa E> ¢,
Mwanga D7, Kangwana B’, Pinchoff J& Edmunds WJ3, Jarvis CI3, Austrian K.

Authors Information

IFaculty of Epidemiology and Population Health, London School of Hygiene and Tropical
Medicine, London, UK. matthew.quaife @Ishtm.ac.uk.

2Faculty of Public Health and Policy, London School of Hygiene and Tropical Medicine, London,
UK. matthew.quaife@Ishtm.ac.uk.

SFaculty of Epidemiology and Population Health, London School of Hygiene and Tropical
Medicine, London, UK.

4Faculty of Public Health and Policy, London School of Hygiene and Tropical Medicine, London,
UK.

SHealth Economics Research Unit, KEMRI-Wellcome Trust Research Programme, Nairobi,
Kenya.

6Centre for Tropical Medicine, Nuffield Department of Clinical Medicine, University of Oxford,
Oxford, UK.

"Population Council, Nairobi, Kenya.

8Population Council, New York, USA.

BMC Med. 2020 Oct 5;18(1):316. doi: 10.1186/s12916-020-01779-4 CMMID COVID-19
Working Group,

ABSTRACT

BACKGROUND: Many low- and middle-income countries have implemented control measures
against coronavirus disease 2019 (COVID-19). However, it is not clear to what extent these
measures explain the low numbers of recorded COVID-19 cases and deaths in Africa. One of the
main aims of control measures is to reduce respiratory pathogen transmission through direct
contact with others. In this study, we collect contact data from residents of informal settlements
around Nairobi, Kenya, to assess if control measures have changed contact patterns, and
estimate the impact of changes on the basic reproduction number (RO).

METHODS: We conducted a social contact survey with 213 residents of five informal settlements
around Nairobi in early May 2020, 4 weeks after the Kenyan government introduced enhanced
physical distancing measures and a curfew between 7 pm and 5 am. Respondents were asked to
report all direct physical and non-physical contacts made the previous day, alongside a
guestionnaire asking about the social and economic impact of COVID-19 and control measures.
We examined contact patterns by demographic factors, including socioeconomic status. We
described the impact of COVID-19 and control measures on income and food security. We
compared contact patterns during control measures to patterns from non-pandemic periods to
estimate the change in RO.

RESULTS: We estimate that control measures reduced physical contacts by 62% and non-
physical contacts by either 63% or 67%, depending on the pre-COVID-19 comparison matrix
used. Masks were worn by at least one person in 92% of contacts. Respondents in the poorest
socioeconomic quintile reported 1.5 times more contacts than those in the richest. Eighty -six
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percent of respondents reported a total or partial loss of income due to COVID-19, and 74%
reported eating less or skipping meals due to having too little money for food.

CONCLUSION: COVID-19 control measures have had a large impact on direct contacts and
therefore transmission, but have also caused considerable economic and food insecurity.
Reductions in RO are consistent with the comparatively low epidemic growth in Kenya and other
sub-Saharan African countries that implemented similar, early control measures. However,
negative and inequitable impacts on economic and food security may mean controlmeasures are
not sustainable.
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ABSTRACT

BACKGROUND: Infection prevention and control, and water sanitation and hygiene have an
essential role in ensuring the quality of care and patient outcomes in hospitals. Using a
modification of the World Health Organization's water sanitation and hygiene facility improvement
tool, we undertook assessments in 14 public hospitals in Kenya in 2018. The hospitals received
written feedback on areas where they could make improvements. Following the first confirmed
cases of COVID-19 in Kenya, we were drawn to ask whether the results of our pre-pandemic
survey had led to action, and whether or not the threat of COVID-19 had focused more attention
on infection prevention and control and water sanitation and hygiene.

METHODS: Using a semi-structured interview guide, we carried out phone interviews with key
hospital leaders in 11 of the 14 hospitals. The data were transcribed and coded into thematic
areas. We draw on these interviews to describe the status and awareness of infection prevention
and control.

RESULTS: The infection prevention and control committee members are training health workers
on infection prevention and control procedures and proper use of personal protective equipment
and in addition, providing technical supportto hospital managers. While some hospitals have also
accessed additional funds to improve infection prevention and control, they tended to be small
amounts of money. Long-standing challenges with supplies of infection prevention and control

©EAHRC: Health & Prosperity 82



76.

77.

materials and low staff morale persist. Crucially, the reduced supply of personal protective
equipment has led to fear and anxiety among health care personnel.

CONCLUSIONS: As funds are mobilized to support care for COVID-19, we ask that funds
priorities infection prevention and control measures. Thiswould have a profoundly positive effect
on within hospital virus transmission, patient and staff safety but Iso lasting benefits beyond the
COVID-19 pandemic.
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ABSTRACT

The coronavirus disease 2019 (COVID-19), first reported in Kenya on March 13, 2020, is
spreading rapidly. As of 30th June 2020, over 6,190 cases had been reported with a case fatality
of 3.2%. Previous Coronavirus outbreaks have been associated with a significant burden of
cardiovascular disease. For COVID-19, however, there has been no direct reference to potential
long-term cardiovascular effects, especially in Africa where atherosclerotic diseases are an
emerging challenge. This article, therefore, aims at describing possible long-term effects on the
burden of atherosclerotic disease among Kenyans. Available data indicate that COVID-19 and
cardiovascular disease share pathomechanisms and risk factors which include ACE2 receptor
invasion and renin-angiotensin system signaling, oxidative stress, systemic inflammation, and
endothelial dysfunction. Further, SAR-COV-2 infection causes dyslipidemia, dysglycemia, kidney,
and liver disease. These mechanisms and diseases constitute risk factors for the initiation,
progression, and complications of atherosclerosis. In Kenya, the common risk factors for
atherosclerotic cardiovascular disease, and COVID-19 comprising Hypertension, Diabetes
Mellitus, Obesity, Cigarette Smoking, Respiratory Tract Infections, Pulmonary Thromboembolism,
Chronic Obstructive Pulmonary Disease, and Renal disease are not uncommon and continue to
increase. In essence, the prevalence of the common risk factors/comorbidities, between COVID-
19 and CVD occurrence of ACEZ2 receptors on the endothelium, and hence pathomechanisms of
SARS-COV-2 infection imply that COVID-19 may increase the burden of atherosclerotic disease
in Kenya. All due care should be taken, to prevent and effectively manage the disease, to avert
an imminent epidemic of atherosclerotic disease.

Modeling the Effects of Nonpharmaceutical Interventions on COVID-19 Spread in Kenya.
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ABSTRACT

Mathematical modeling of nonpharmaceutical interventions (NPIs) of coronavirus disease
(COVID-19) in Kenya is presented. A susceptible-exposed-infected-recovered (SEIR)
compartment model is considered with additional compartments of hospitalized population whose
condition is severe or critical and the fatality compartment. The basic reproduction number (R 0)
is computed by the next-generation matrix approach and later expressed as a time-dependent
function so as to incorporate the NPIs into the model. The resulting system of ordinary differentia
equations (ODES) is solved using fourth-order and fifth-order Runge-Kutta methods. Different
intervention scenarios are considered, and the results show that implementation of closure of
education institutions, curfew, and partial lockdown yields predicted delayed peaks of the overall
infections, severe cases, and fatalities and subsequently containment of the pandemic in the
country.

"We have alot of home deliveries" A qualitative study on the impact of COVID-19 on
access to and utilization of reproductive, maternal, newborn and child health care among
refugee women in urban Eastleigh, Kenya.
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ABSTRACT

BACKGROUND: Little is known about how pregnant refugeewomen, and the frontline health care
workers who serve them, are affected by the COVID-19 pandemic in terms of health, and health
service access. Women refugees are classified as a vulnerable group with regard to pregnancy
outcomes and access to maternal care, and may be disproportionally at risk for COVID-19
infection asthey are likely to face unique barriersto information and access to reproductive health
services during the pandemic. Few studies identify gaps that could inform potential interventions
to improve service uptake for refugee women, particularly in the context of COVID-19. Yet,
understanding how pregnant refugees are impacted in the context of the pandemic is critical to
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developing and implementing strategies and measures that can helpin their care and the delivery
of health services.

AIMS: This study aimed to improve understanding of the impact of COVID-19 onwomen refugees'
access to and utilisation of antenatal care, delivery and postnatal care in Eastleigh, Kenya.
METHODS: The study was conducted in Eastleigh, a semi-urban centre in Nairobi. We conducted
25 in-depth interviews with facility and community health care staff (n = 10) and women attending
antenatal (n = 10) and postnatal care services (n =5) in October 2020. Data was analysed using
NVIVO 12 software.

FINDINGS: Our findings suggest that within the first eight months of COVID-19, preferences for
home deliveries by refugee women increased and health care workers reported having observed
reduced utilisation of services and delayed care. Fear, economic challenges and lack of migrant-
inclusive health system policies were key factors influencing home deliveries and delayed and
low uptake of facility-based care.

CONCLUSIONS: The findings highlight the need to mitigate and lower barriers that prevent
refugee women from seeking care at health facilities. One approach includes the development of
refugee-inclusive public health policies, particularly during a pandemic, and the need to tailor
health care services for refugees at facilities and in the communities.
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ABSTRACT

This paper uses empirical data collected from 117 female sex workers living in informal
settlements in Nairobi and 15 healthcare providers to highlight specific effects of COVID-19 and
related restrictions on healthcare access for the sex workers. We highlight the existing gender
and health inequalities that have now been reinforced by the initial outbreak of the COVID-19
pandemic. Specifically, we focus on the most concerning healthcare needs for the sex workers
including HIV prevention, care and treatment and sexual and reproductive healthcare. Our study
findings reveal that the various restrictions imposed by the government to help curb the spread of
COVID-19 to a large extent made it difficult for the sex workers to access their healthcare needs.
The paper discusses the challenges of healthcare service delivery reflecting on some innovative
and pioneering responses from health care providers to address the emergency situation.
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Reorienting Nurturing Care for Early Childhood Development during the COVID-19
Pandemic in Kenya: A Review.
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ABSTRACT

In Kenya, millions of children have limited access to nurturing care. With the Coronavirus
disease 2019 (COVID-19) pandemic, it is anticipated that vulnerable children will bear the
biggest brunt of the direct and indirect impacts of the pandemic. This review aimed to deepen
understanding of the effects of COVID-19 on nurturing care from conception to four years of
age, a period where the care of childrenis often delivered through caregivers or other informal
platforms. The review has drawn upon the empirical evidence from previous pandemics and
epidemics, and anecdotal and emerging evidence from the ongoing COVID-19 crisis.
Multifactorial impacts fall into five key domains: direct health; health and nutrition systems;
economic protection; social and child protection; and child development and early learning. The
review proposes program and policy strategies to guide the reorientation of nurturing care,
prevent the detrimental effects associated with deteriorating nurturing care environments, and
support the optimal development of the youngestand most vulnerable children. These include
the provision of cash transfers and essential supplies for vulnerable households and
strengthening of community-based platforms for nurturing care. Further research on COVID-19
and the ability of children's ecology to provide nurturing care is needed, as is further testing of
new ideas.

The socio-economic impacts of COVID-19 restrictions: Data from the coastal city of
Mombasa, Kenya.

Kithiia J'2, Wanyonyi I1, Maina J%-3, Jefwa T14, Gamoyo M1.
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ABSTRACT

The novel coronavirus disease (Covid-19) outbreak has caused great uncertainty in all spheres
of human life. The experience has been incredibly humbling given that no country or section of
society, regardless of its wealth or status, has been spared. The pandemic is not only a health
crisis, butis also having serious damaging effects on societies,economies and vulnerable groups.
Timely response is necessary in order to alleviate human suffering and to preventirreversible
destruction of livelihoods. This paper provides preliminary data on the socio-economic impacts of
Covid-19 in the coastal city of Mombasa, Kenya, at the time of government-imposed curfews and
cessation of movement. We conducted online surveys for two weeks during the restrictions
period. The datawas collected using online questionnaires directed at the city residents. The d ata
highlights the mobile gender gap resulting from gender inequalities, residents' reliance on the
government for Covid-19 information but lack of trust for government interventions, inadequate
provisions of essential services, and the residents' lack of preparedness to tackle similar
challenges in the future.

HIV testing amid COVID-19: community efforts to reach men who have sex with men in
three Kenyan counties.

Odinga MM1, Kuria S2, Muindi O3, Mwakazi P3, Njraini M4, Melon M4, Kombo B4, Kaosa S*,
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Gates Open Res. 2020 Oct 29; 4:117. doi: 10.12688/gatesopenres.13152.2. eCollection 2020.
ABSTRACT

In comparison to European and American countries, Kenya has been less impacted by the
COVID-19 pandemic in terms of reported cases and mortalities. However, everyday life has been
dramatically affected by highly restrictive government-imposed measures such as stay-at-home
curfews, prohibitions on mobility across national and county boundaries, and strict policing,
especially of the urban poor, which has culminated in violence. This open letter highlights the
effects of these measures on how three community-based organizations CBOs deliver HIV
programs and services to highly stigmatized communities of men who have sex with men living
in the counties of Kisumu, Kiambu and Mombasa. In particular, emphasis is placed on how HIV
testing programs, which are supported by systematic peer outreach, are being disrupted at atime
when global policymakers call for expanded HIV testing and treatment targets among key

©EAHRC: Health & Prosperity 87



83.

populations. While COVID 19 measures have greatly undermined local efforts to deliver health
services to members and strengthen existing HIV testing programs, each of the three CBOs has
taken innovative steps to adapt to the restrictions and to the COVID-19 pandemic itself. Although
HIV testing in clinical spaces among those who were once regular and occasional program
attendees dropped off noticeably in the early months of the COVID-19 lockdown, the program
eventually began to rebound as outreach approaches shifted to virtual platforms and strategies.
Importantly and unexpectedly, HIV self-testing kits proved to fill a major gap in clinic-based HIV
testing at a time of crisis.

Genome Sequences of Human Coronavirus OC43 and NL63, Associated with Respiratory
Infections in Kilifi, Kenya.

Kamau E?!, Luka MM2:3, de Laurent ZR?2, Adema 12, Agoti CN2, Nokes DJ23.
Authors Information

IKEMRI-Wellcome Trust Research Programme, Kilifi, Kenya

2Department of Public Health, Pwani University, Kilifi, Kenya

3School of Life Sciences and Zeeman Institute SBIDER, University of Warwick, Coventry, United
Kingdom

Microbiol Resour Announc. 2019 Nov 14:;846:e00730-19. doi: 10.1128/MRA.00730-19.

ABSTRACT

Coding-complete genomes of two human coronavirus OC43 strains and one NL63 strain were
obtained by metagenomic sequencing of clinical samples collected in 2017 and 2018 in Kilifi,
Kenya. Maximum likelihood phylogenies showed that the OC43 strains were genetically
dissimilar and that the NL63 strain was closely related to NL63 genotype B viruses.

84. Risk factors for serological evidence of MERS-CoV in camels, Kenya, 2016-2017.
Sitawa R?, Folorunso F2, Obonyo M3, Apamaku M3, Kiambi S3, Gikonyo S3, Kiptiness J3, Njagi
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ABSTRACT
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Middle East Respiratory Syndrome Coronavirus MERS-CoV is an emerging viral disease and
dromedary camels are known to be the source of human spill over events. A cross-sectiona
epidemiological surveillance study was carried out in Kenya in 2017 to, 1 estimate MERS-CoV
antibody seropositivity in the camel-dense counties of Turkana, Marsabit, Isiolo, Laikipia and
Nakuru to identify, and 2 determine the risk factors associated with seropositivity in camels. Blood
samples were collected from a total of 1421 camels selected using a multi-stage sampling
method. Data were also collected from camel owners or herders using a pre-tested structured
guestionnaire. The serafromcamel samples were tested for the presence of circulatingantibodies
to MERS-CoV using the anti-MERS-CoV IgG ELISA test. Univariate and multivariable statistical
analysis were used to investigate factors potentially associated with MERS-CoV seropositivity in
camels. The overall seropositivity in camel sera was 62.9 %, with the highest seropositivity
recorded in Isiolo County 77.7 %, and the lowest seropositivity recorded in Nakuru County 14.0
%. When risk factors for seropositivity were assessed, the "Type of camel production system®
{aOR =5.4095 %Cl: 1.67-17.49}, "Age between 1-2 years, 2-3years and above 3 years" {aOR =
1.64 95 %CI: 1.04-2.59}", {aOR = 3.27 95 %Cl: 3.66-5.61}" and {Aor = 6.12 95 %ClI: 4.04-9.30}
respectively and "Sex of camels” {aOR = 1.75 95 %Cl: 1.27-2.41} were identified as significant
predictors of MERS-CoV seropositivity. Our studies indicate a high level of seropositivity to
MERS-CoV in camels in the counties surveyed, and highlights the important risk factors
associated with MERS-CoV seropositivity in camels. Given that MERS-CoV is a zoonosis, and
Kenya possesses the fourth largest camel population in Africa, these findings are important to
informthe development of efficientand risk-based prevention and mitigation strategies against
MERS-CoV transmission to humans.

Middle East Respiratory Syndrome Coronavirus MERS-CoV Seropositive Camel Handlers
in Kenya.
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ABSTARCT

Middle East respiratory syndrome MERS is a respiratory disease caused by a zoonotic
coronavirus MERS-CoV. Camel handlers, including slaughterhouse workers and herders, are at
risk of acquiring MERS-CoV infections. However, there is limited evidence of infections among
camel handlers in Africa. The purpose of this study was to determine the presence of antibodies
to MERS-CoV in high-risk groups in Kenya. Sera collected from 93 camel handlers, 58
slaughterhouse workers and 35 camel herders, were screened for MERS-CoV antibodies using
ELISA and PRNT. We found four seropositive slaughterhouse workers by PRNT. Risk factors
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amongst the slaughterhouse workers included being the slaughter man the person who cuts the
throat of the camel and drinking camel blood. Further research is required to understand the
epidemiology of MERS-CoV in Africa in relation to occupational risk, with a need for additional
studies on the transmission of MERS-CoV from dromedary camels to humans, seroprevalence
and associated risk factors.

Transmission and evolutionary dynamics of human coronavirus OC43strainsin coastal
Kenyainvestigated by partial spike sequence analysis, 2015-16.
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ABSTRACT

Human coronavirus OC43 HCoV-OC43 is a major contributor to seasonal outbreaks of acute
respiratory illness ARI. The origins of locally circulating HCoV-OC43 strains and characteristics
of their genetic diversity are unknown for most settings despite significance to effective HCoV
control strategies. Between December 2015 and June 2016, we undertook ARI surveillance in
coastal Kenya in nine outpatients and one inpatient health facility HF. Ninety-two patient samples
tested HCoV-OC43 positive and forty 43.5% were successfully sequenced in spike S gene region
2,864 long, ~70%. Phylogenetic analysis confirmed co-circulation of two distinct HCoV-0OC43
clades that closely clustered with genotype G n = 34, 85% and genotype Hn =6, 15% reference
strains. Local viruses within the same clade displayed low genetic diversity yielding identica
sequences in multiple HF. Furthermore, the newly sequenced Kenyan viruses showed close
phylogenetic relationship to other contemporaneous sampled strains 2015-16 including those
originating from distant places e.g., USA and China. Using a genetic similarity threshold of 99.1
per cent at nucleotide level, the HCoV-0OC43 strains sampled globally between 1967 and 2019
fell into nine sequence clusters. Notably, some of these clusters appeared to have become
extinct, or occurred only sporadically in a few geographical areas while others persisted globally
for multiple years. In conclusion, we found that HCoV-OC43 strains spread rapidly both locally
and across the globe with limited genetic evolution in the spike gene. Full-genome sequences
that are spatio-temporally representative are required to advance understanding of the
transmission pathways of this important human respiratory pathogen

©EAHRC: Health & Prosperity 90



86.

87.
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ABSTRACT

Despite high exposure to Middle East respiratory syndrome coronavirus MERS-CoV, the
predictors for seropositivity in the context of husbandry practices for camels in Eastern Africa are
not well understood. We conducted a cross-sectional survey to describe the camel herd profile
and determine the factors associated with MERS-CoV seropositivity in Northern Kenya. We
enrolled 29 camel-owning households and administered questionnaires to collect herd and
household data. Serum samples collected from 493 randomly selected camels were tested for
anti-MERS-CoV antibodies using a microneutralisation assay, and regression analysis used to
correlate herd and household characteristics with camel seropositivity. Households reared camels
median = 23 camels and IQR 16-56, and at least one other livestock species in two distinct herds;
a home herd kept near homesteads, and a range/foraherd that resided far from the homestead.
The overall MERS-CoV IgG seropositivity was 76.3%, with no statistically significant difference
between home and fora herds. Significant predictors for seropositivity P < 0.05 included camels
6-10 years old aOR 2.3, 95% CI 1.0-5.2, herds with >25 camels aOR 2.0, 95% CI 1.2-3.4 and
camels from Gabra community aOR 2.3, 95% CI 1.2-4.2. These results suggest high levels of
virus transmission among camels, with potential for human infection.

Surveillance of endemic human coronaviruses HCoV-NL63,0C43 and 229E associated
with childhood pneumoniain Kilifi, Kenya.
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ABSTRACT

INTRODUCTION: Human coronaviruses HCoVs circulate endemically in human populations,
often with seasonal variation. We describe the long-term patterns of paediatric disease associated
with three of these viruses, HCoV-NL63, OC43 and 229E, in coastal Kenya.

METHODS: Continuous surveillance of pneumonia admissions was conducted at the Kilifi county
hospital KCH located in the northern coastal region of Kenya. Children aged <5 years admitted
to KCH with clinically defined syndromic severe or very severe pneumonia were recruited.
Respiratory samples were taken and tested for 15 virus targets, using real-time polymerase chain
reaction. Unadjusted odds ratios were used to estimate the association between demographic
and clinical characteristics and HCoV positivity.

RESULTS: From 2007 to 2019, we observed 11,445 pneumonia admissions, of which 314 3.9%
tested positive for at least one of the HCoV types surveyed in the study. There were 129 41.1%
0C43, 99 31.5% 229E, 74 23.6% NL63 positive cases and 12 3.8% cases of HCoV to HCoV
coinfection. Among HCoV positive cases, 47% n=147 were coinfected with other respiratory virus
pathogens. The majority of HCoV cases were among children aged <1 year 66%, n=208, though
there was no change in the proportion infectedby age. HCoV-OC43 was predominant of the three
HCoV types throughout the surveillance period. Evidence for seasonality was not identified.

CONCLUSIONS: Overall, 4% of paediatric pneumonia admissions were associated with three
endemic HCoVs, with a high proportion of cases co-occurring with another respiratory virus, no
clear seasonal pattern, and with the age-distribution of cases following that of pneumonia
admissions i.e., highest in infants. These observations suggest, at most, a small severe disease
contribution of endemic HCoVs in this tropical setting and offerinsight into their potential future
burden and epidemiological characteristics.

Examining which clinicians provide admission hospital care in a high mortality setting
and theiradherence to guidelines: an observational studyin 13 hospitals.
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Clinical Information Network Author Group. Arch Dis Child. 2020 Jul;105(7):648-654. doi:
10.1136/archdischild-2019-317256. Epub 2020 Mar 12. PMID: 32169853; PMCID:
PMC7361020.

ABSTRACT

BACKGROUND: We explored who actually provides most admission care in hospitals offering
supervised experiential training to graduating clinicians in a high mortality setting where practices
deviate from guideline recommendations.

METHODS: We used a large observational data set from 13 Kenyan county hospitals from
November 2015 through November 2018 where patients were linked to admitting clinicians. We
explored guideline adherence after creating a cumulative correctness of Paediatric Admission
Quality of Care (cPAQC) score on a 5-point scale (0—4) in which points represent correct,
sequential progress in providing care perfectly adherent to guidelines comprising admission
assessment, diagnosis and treatment. At the point where guideline adherence declined the most
we dichotomised the cPAQC score and used multilevel logistic regression models to explore
whether clinician and patient-level factors influence adherence.

RESULTS There were 1489 clinicians who could be linked to 53 003 patients over a period of 3
years. Patients were rarely admitted by fully qualified clinicians and predominantly by
preregistration medical officer interns (MOI, 46%) and diploma level clinical officerinterns (COl,
41%) with a median of 28 MOI (range 11-68) and 52 COI (range 5-160) offering care per study
hospital. The cPAQC scores suggestthat perfect guideline adherence is found in <12% of children
with malaria, pneumonia or diarrhea with dehydration. MOIs were more adherent to guidelines
than COI (adjusted OR 1.19 (95%CI 1.07 to 1.34)) but multimorbidity was significantly associated
with lower guideline adherence.

CONCLUSION Over 85% of admissions to hospitals in high mortality settings that offer
experiential training in Kenya are conducted by preregistration clinicians. Clinical assessment is
good but classifying severity of illness in accordance with guideline recommendations is a
challenge. Adherence by MOI with 6 years’ training is better than COI with 3 years’ training,
performance does not seem to improve during their 3 months of paediatric rotations.

Impact of 10-Valent Pneumococcal Conjugate Vaccine Introduction on Pneumococcal
Carriage and Antibiotic Susceptibility Patterns Among Children Aged <5 Years and
Adults With Human Immunodeficiency Virus Infection: Kenya, 2009-2013.
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ABSTRACT

BACKGROUND: Kenya introduced 10-valent pneumococcal conjugate vaccine (PCV10) among
children <1 year in 2011 with catch-up vaccination among children 1-4 years in some areas. We
assessed changes in pneumococcal carriage and antibiotic susceptibility patterns in children <5
years and adults.

METHODS: During 2009-2013, we performed annual cross-sectional pneumococcal carriage
surveys in 2 sites: Kibera (children <5 years) and Lwak (children <5 years, adults). Only Lwak
had catch-up vaccination. Nasopharyngeal and oropharyngeal (adults only) swabs underwent
culture for pneumococci; isolates were serotyped. Antibiotic susceptibility testing was performed
on isolates from 2009 and 2013; penicillin nonsusceptible pneumococci (PNSP) was defined as
penicillin-intermediate or -resistant. Changes in pneumococcal carriage by age (<1 year, 14
years, adults), site, and human immunodeficiency virus (HIV) status (adults only) were calculated
using modified Poisson regression, with 2009-2010 as baseline.

RESULTS: We enrolled 2962 children (2073 in Kibera, 889 in Lwak) and 2590 adults (2028 HIV+,
562 HIV-). In2013, PCV10-type carriage was 10.3% (Lwak) to 14.6% (Kibera) in children <1 year
and 13.8% (Lwak) to 18.7% (Kibera) in children 1—4 years. This represents reductions of 60%
and 63% among children <1 year and 52% and 60% among children 1-4 years in Kibera and
Lwak, respectively. In adults, PCV10-type carriage decreased from 12.9% to 2.8% (HIV+) and
from11.8% to 0.7% (HIV-). Approximately 80% of isolates were PNSP, both in 2009 and 2013.

CONCLUSIONS: PCV10-type carriage declined in children <5 years and adults post—PCV10

introduction. However, PCV10-type and PNSP carriage persisted in children regardless of catch-
up vaccination.

Accuracy of diagnostic tests forrespiratory syncytial virus infection within a paediatric
hospital population in Kilifi County, Kenya.
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ABSTRACT

BACKGROUND: Respiratory syncytial virus (RSV)-induced lower respiratory tract disease is a
prominent cause of hospitalization among children aged <5 years in developing countries.
Accurate and rapid diagnostic tests are central to informing effective patient management and
surveillance efforts geared towards quantifying RSV disease burden. This study sought to
estimate the sensitivity (Se), specificity (Sp) (along with the associated factors) and predictive
values of a direct immunofluorescence test (IFAT), and two real-time reverse transcription
polymerase chain reaction (rRT-PCR) assays for RSV infection within a paediatric hospita
population: a multiplex rRT-PCR (MPX) and Fast-Track Diagnostics ® (FTD) Respiratory
Pathogens 33 (Resp-33) rRT-PCR.

METHODS: The study enlisted 1458 paediatrics aged <59 months admitted with acute respiratory
illness at the Kilifi County Hospital between August 2011 and December 2013. A Bayesian latent
class modelling framework was employed to infer the tests’ estimates based on the patients’
diagnostic data from the three tests.

RESULTS: The tests posted statistically similar Se estimates: IFAT (93.7%, [90.7; 95.0]), FTD
(97.8%, [94.6; 99.4]) and MPX (97.5%, [94.2; 99.3]). As for Sp, FTD registered alower estimate
(97.4%, [96.2; 98.2]) than MPX (99.7%, [99.0; 100.0]) but similar to IFAT (99.0%, [98.2; 99.6]).
The negative and positive predictive values were strong (>91%) and closely mimicked the pattern
given by the Se and Sp values respectively. None of the examined covariates (age, sex and
pneumonia status) significantly influenced the accuracy of the tests.

CONCLUSIONS: The evaluation found little to choose between the three diagnostic tests.
Nonetheless, with its relative affordability, the conventional IFAT continues to hold promise for
use in patient care and surveillance activities for RSV infection within settings where children are
hospitalised with severe acute respiratory illness.

Global and Regional Burden of Hospital Admissions for Pneumoniain Older Adults:
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Shi T1, Denouel A?, Tietjen AK3, Lee JW*, Falsey AR4, Demont C3, Nyawanda BO®, Cai B*,
Fuentes R5, Stoszek SK8, Openshaw P7, Campbell H8, Nair H;2.

Authors Affiliations

1Centre for Global Health Research, Usher Institute of Population Health Sciences and
Informatics, University of Edinburgh, Edinburgh, and

°National Heart and Lung Institute, Imperial College London, London, United Kingdom;
3Global Vaccine Epidemiology and Modeling Department, Sanofi Pasteur, Lyon, France;
4University of Rochester School of Medicine, New York;

5Vaccine Clinical Research and Development, Pfizer, Collegeville, Pennsylvania;
5Novavax, Gaithersburg,

’GlaxoSmithKline, Rockville, Maryland;

8ReSVINET Foundation, Zeist, the Netherlands;

9 Kenya Medical Research Institute, Kisumu, Kenya

J Infect Dis. 2020 Oct 7;222(Suppl 7): S570-S576. doi: 10.1093/infdis/jiz053. PMID: 30849172.

©EAHRC: Health & Prosperity 95



92.

ABSTRACT

Pneumonia constitutes a substantial disease burden among adults overall and those who are
elderly. We aimed to identify all studies investigating the disease burden among older adults (age,
265 years) admitted to the hospital with pneumonia. We estimated the hospital admission rate
and in-hospital case-fatality ratio (CFR) of pneumonia in older adults, stratified by age and
economic status (industrialized vs developing), with data from a systematic review of studies
published from 1996 through 2017 and from 8 unpublished population-based studies. We applied
these rate estimates to population estimates for 2015 to calculate the global and regional burden
in older adults who would have been admitted to the hospital with pneumonia that year. We
estimated the number of in-hospital pneumonia deaths by combining in-hospital CFRs with
hospital admission estimates from hospital-based studies. We identified 109 eligible studies; 73
used clinical pneumonia as the case definition, and 36 used radiologically confirmed pneumonia
as the case definition. We estimated that, in 2015, 6.8 million episodes (uncertainty range [UR],
5.8-8.0 episodes) of clinical pneumoniaresulted in hospital admissions of older adults worldwide.
The hospital admission rate increased with advancing age and was higher in men. The total
disease burden was likely underestimated when using the definition of radiologically confirmed
pneumonia. Based on data from 52 hospital studies reporting data on pneumonia mortality, we
estimated that about 1.1 million in-hospital deaths (UR, 0.9-1.4 in-hospital deaths) occurred
among older adults. The burden of pneumonia requiring hospitalization among older adults is
substantial. Appropriate prevention and management strategies should be developed to reduce
its impact.

Resistance Genein a High-Risk Sequence Type 15 Klebsiella pneumoniae Isolate from
Kenya.

Kyany'a C*, MusilaL*.
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ABSTRACT

Carbapenem-resistant gram-negative bacteria are an increasingly significant clinical threat
globally. This risk may be underestimated in Kenya as only four carbapenemase genes in three
bacterial species have been described. The study aimed to understand the antibiotic resistance
profiles, genes, sequence types, and distribution of carbapenem-resistant gram-negative bacteria
from patients in six hospitals across five Kenyan counties by bacterial culture, antibiotic
susceptibility testing, and whole-genome sequence analysis. Forty-eight, non-duplicate,
carbapenem non-susceptible, clinical isolates were identified across the five counties
(predominantly in Nairobi and Kisii): twenty-seven Acinetobacter baumannii, fourteen
Pseudomonas aeruginosa, three Escherichiacoli, two Enterobacter cloacae, and two Klebsiella
pneumoniae. All isolates were non-susceptible to B-lactam drugs with variable susceptibility to
tigecycline (66%), minocycline (52.9%), tetracycline (29.4%), and levofloxacin (22.9%). Thirteen
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P. aeruginosaisolates were resistant to all antibiotics tested. Eleven carbapenemase genes were
identified: blaNDM-1, blaOXA-23, -58, -66, -69, and -91 in A. baumannii (STs 1, 2, 164 and a
novel ST1475), blaNDM-1 in E. cloacae (STs 25,182), blaNDM-1, blavIM-1and -6, blaOXA-50 in
P. aeruginosa(STs316,357,654,and1203), blaOXA-181, blaNDM-1in K. pneumoniae (STs 147
and 219), and blaNDM-5in E. coli (ST164). Five A. baumannii isolates had two carbapenemases,
blaNDM-1, and either blaOXA-23 (4) or blaOXA-58 (1). AmpC genes were detected in A.
baumannii (blaADC-25), E. cloacae (blaDHA-1 and blaACT-6, 16), and K. pneumoniae (blaCMY).
Significant multiple-drug resistant genes were the pan-aminoglycoside resistancel6srRNA
methyltransferase armA, rmtB, rmtC, and rmtF genes. This study is the first to report blaOXA-
420, -58, -181, VIM-6, and blaNDM-5 in Kenyan isolates. High-risk STs of A. baumannii (ST 1475,
ST2), E. cloacae ST182, K. pneumoniae ST147, P. aeruginosa (ST357,654), and E. coli ST167,
ST648 were identified which present considerable therapeutic danger. The study recommends
urgent carbapenem use regulation and containment of high-risk carbapenem-resistant bacteria.
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Yasukawa K1, Minami T2:3.
Authors Affiliation

1Division of Hospital Medicine, Department of Medicine, MedStar Washington Hospital Center,
Washington, District of Columbig;

2Division of Pulmonary and Sleep Medicine, Care New England Medical Group, Pawtucket,
Rhode Island;

3Division of Pulmonary, Critical Care, and Sleep Medicine, Department of Medicine, The Warren
Alpert Medical School of Brown University, Providence, Rhode Island

Am J Trop Med Hyg. 2020 Jun;102(6):1198-1202. doi:10.4269/ajtmh.20-0280. PMID:
32333544; PMCID: PMC7253090.

ABSTRACT

Patients with novel coronavirus disease (COVID-19) typically present with bilateral multilobar
ground-glass opacification with a peripheral distribution. The utility of point-of-care ultrasound has
been suggested, but detailed descriptions of lung ultrasound findings are not available. We
evaluated lung ultrasound findings in 10 patients admitted to the internal medicine ward with
COVID-19. All of the patients had characteristic glass rockets with or without the Birolleau variant
(white lung). Thick irregular pleural lines and confluent B lines were also present in all of the
patients. Five of the 10 patients had small subpleural consolidations. Point-of-care lung ultrasound
has multiple advantages, including lack of radiation exposure and repeatability. Also, lung
ultrasound has been shown to be more sensitive than a chest radiograph in detecting alveolar-
interstitial syndrome. The utilization of lung ultrasound may also reduce exposure of healthcare
workers to severe acute respiratory syndrome-coronavirus-2 and may mitigate the shortage of
personal protective equipment. Further studies are needed to evaluate the utility of lung
ultrasound in the diagnosis and management of COVID-19.
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ABSTRACT

BACKGROUND: Whether digitally recorded lung sounds are associated with radiographic
pneumonia or clinical outcomes among children in low-income and middle-income countries is
unknown. We sought to address these knowledge gaps.

METHODS: We enrolled 1 to 59monthold children hospitalized with pneumonia at eight African

and Asian Pneumonia Etiology Research for Child Health sites in six countries, recorded digital
stethoscope lung sounds, obtained chest radiographs, and collected clinical outcomes.
Recordings were processed and classified into binary categories positive or negative for
adventitial lung sounds. Listening and reading panels classified recordings and radiographs.
Recording classification associations with chest radiographs with World Health Organization
(WHO)-defined primary endpoint pneumonia (radiographic pneumonia) or mortality were
evaluated. We also examined case fatality among risk strata.

RESULTS: Among children without WHO danger signs, wheezing (without crackles) had alower
adjusted odds ratio (aOR) for radiographic pneumonia (0.35, 95% confidence interval (Cl): 0.15,
0.82), comparedto children with normal recordings. Neither crackle only (nowheeze) (aOR: 2.13,
95% CI: 0.91, 4.96) or any wheeze (with or without crackle) (aOR: 0.63, 95% CI: 0.34, 1.15) were
associated with radiographic pneumonia. Among children with WHO danger signs no lung
recording classification was independently associated with radiographic pneumonia, although
trends toward greater odds of radiographic pneumonia were observed among children classified
with crackle only (no wheeze) or any wheeze (with or without crackle). Among children without
WHO danger signs, those with recorded wheezing had a lower-case fatality than those without
wheezing (3.8% vs. 9.1%, p =.03).

CONCLUSIONS: Among lower risk children without WHO danger signs digitally recorded
wheezing is associated with a lower odd for radiographic pneumonia and with lower mortality.
Although further research is needed, these data indicate that with further development digital
auscultation may eventually contribute to child pneumonia care.
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Glucose-6-phosphate dehydrogenase deficiency and susceptibility to childhood
diseases in Kilifi, Kenya.
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ABSTRACT

Few previous studies have reported the effects of glucose-6-phosphate dehydrogenase (G6PD)—
deficiency on child health in Africa. We conducted a case-control study in which cases (n = 6829)
were children admitted, for any reason, to Kilifi County Hospital, Kenya, while controls (n = 10
179) were recruited from the surrounding community. Cases were subclassified based on their
clinical and laboratory findings at admission. We calculated the prevalence of specific diseases
by G6PD c¢.202 genotype, the only significant cause of G6PD-deficiency in this area, then
estimated the association between genotype and admission with specific conditions using logistic
regression. Among neonates, the prevalence of jaundice was higher in both G6PD ¢.202T
heterozygotes (40/88; 45.5%; P =.004) and homo/hemizygotes (81/134; 60.5%; P <.0001) than
in wild-type homozygotes (157/526; 29.9%). Median bilirubin levels also increased across the
groups, being highest (239 mmol/L; interquartile range 96-390 mmol/L) in G6PD c.202T
homo/hemizygotes. No differences were seen in admission hemoglobin concentrations or the
prevalence of anemia or severe anemia by G6PD c.202 genotype. On case control analysis,
G6PD heterozygosity was negatively associated with all-cause hospital admission (odds ratio
0.81; 95% confidence interval 0.73-0.90; P < .0001) and, specifically, admission with either
pneumoniaor Plasmodium falciparum parasitemia; while, conversely, itwas positively associated
with Gram-positive bacteremia. G6PD ¢.202T homo/heterozygosity was positively associated
with neonatal jaundice, severe pneumonia, the receipt of atransfusion, and in-patient death. Our
study supports the conclusion that G6PD ¢.202T is a balanced polymorphism in which a selective
advantage afforded to heterozygous females against malaria is counterbalanced by increased
risks of neonatal jaundice, invasive bacterial infections, and anemia.

The Aetiology of pneumonia from analysis of Lung aspirate and Pleural fluid samples:
Findings from the PERCH study.
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ABSTRACT

BACKGROUND: An improved understanding of childhood pneumonia aetiology is required to
inform prevention and treatment strategies. Lung aspiration is the gold standard specimen for
pneumoniadiagnostics. We report findings from analyses of lung and pleural aspirates collected
in the Pneumonia Etiology Research for Child Health (PERCH) study.

METHODS: The PERCH study enrolled children aged 1-59 months hospitalized with World
Health Organization defined severe or very severe pneumoniain 7 countries in Africa and Asia.
Percutaneous trans-thoracic lung (LA) and pleural fluid (PF) aspiration was performed on a
sample of pneumonia cases with radiological consolidation and/or pleural fluid in 4 countries.
Venous blood and nasopharyngeal/ oropharyngeal swabs were collected fromall cases. Multiplex
guantitative PCR and routine microbiologic culture were applied to clinical specimens.

RESULTS: Of 44 LAs performed within 3 days of admission on 622 eligible cases, 13 (30%) had
a pathogen identified by either culture (5/44) or by PCR (11/29). A pathogen was identified in
12/14 (86%) PF specimens tested by either culture (9/14) or PCR (9/11). Bacterial pathogens
were identified more frequently than viruses. All but one of the cases with a virus identified were
co-infected with bacterial pathogens. Streptococcus pneumoniae (9/44 [20%]) and
Staphylococcus aureus (7/14 [50%]) were the predominant pathogen identified in LA and PF,
respectively.
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CONCLUSIONS: Bacterial pathogens predominated in this selected subgroup of PERCH
participants drawn from those with radiological consolidation or pleural fluid, with S. pneumon iae
and S. aureus the leading pathogens identified.

Results from the Survey of Antibiotic Resistance (SOAR)2015-18 in Tunisia, Kenya and
Morocco: data based on CLSI, EUCAST (dose-specific) and
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ABSTRACT

OBJECTIVES: To determine antibiotic susceptibility of community-acquired respiratory tract
infection (CA-RTI) isolates of Streptococcus pneumoniae and Haemophilus influenzae collected
in 2015-18 from Tunisia, Kenya and Morocco.

METHODS: MICs were determined by CLSI broth microdilution and susceptibility was assessed
using CLSI, EUCAST (dose-specific) and pharmacokinetic/ pharmacodynamic (PK/PD)
breakpoints.

RESULTS: S. pneumoniae isolates from Tunisia (n = 79), Kenya (n =44) and Morocco (n =19)
and H. influenzae isolates (n = 74) from Tunisia only were collected and analysed. Low antibiotic
susceptibility was observed in S. pneumoniae from Tunisia, with >90% susceptible only to the
fluoroquinolones (all breakpoints), penicillin (CLSI IV and EUCAST high-dose) and ceftriaxone
(CLSI, EUCAST high-dose and PK/PD breakpoints). In addition, isolate susceptibility in Kenya
was >90% to amoxicillin and amoxicillin/clavulanic acid (CLSI and PK/PD breakpoints). Antibiotic
activity was highest in Morocco, where 289.5% of pneumococci were susceptible to most
antibiotics, excluding trimethoprim/sulfamethoxazole (68.4% by CLSI or PK/PD and 79%—-84.2%
by EUCAST), macrolides (79%—84.2% by all breakpoints) and cefaclor (0% by EUCAST and
52.6% by PK/PD). The majority (286.5%) of H. influenzae isolates from Tunisia were susceptible
to most antibiotics by all available breakpoints, except ampicillin and amoxicillin (almost one-third
were B-lactamase positive), trimethoprim/sulfamethoxazole (51.4%-56.8%), cefaclor (1.4% by
PK/PD), cefuroxime (4.1% by EUCAST), macrolides (1.4%-2.7% by PK/PD) and cefdinir (66.2%
by PK/PD). The application of different EUCAST breakpoints for low and higher doses for some
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of the antibiotics (amoxicillin, amoxicillin/clavulanic acid, ampicillin, penicillin, ceftriaxone,
clarithromycin, erythromycin, levofloxacin and trimethoprim/sulfamethoxazole) allowed, for the
first time in a SOAR study, the effect of raising the dosage on susceptibility to be quantified.

CONCLUSIONS: Low antibiotic susceptibility was observed in S. pneumoniae from Tunisia, but
susceptibility was higher in isolates from Kenya and highest in those from Morocco. H. influenzae
from Tunisiawere highly susceptible to most antibiotics. These factors are important in decision
making for empirical therapy of CA-RTIs.

98. Acceptability, adherence, and clinical outcomes, of amoxicillin dispersibletablets versus
oral suspensionin treatment of children aged 2-59 Months with pneumonia, Kenya: A
clusterrandomized controlled trial.
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ABSTRACT

Amoxicillin dispersible tablet (DT) is now recommended by the WHO as a first-line drug for the
treatment of pneumoniain children below 5 years. The study aim was to compare acceptability,
adherence and clinical outcome of amoxicillin DT and amoxicillin oral suspension (OS) in the
treatment of children aged 2-59 months with pneumonia in Kenya. We conducted a two-arm
cluster randomized controlled trial and utilized quantitative methods. The community unitwas the
unit of randomization. Children aged 2—59 months with pneumoniawere enrolled and treated with
either amoxicillin DT or OS. Acceptability was defined as the perception of taste of medication as
the same or better compared to other medicines and expression of willingness of caregivers to
use DT/OS in future, adherence was measured based on the dose, frequency, and duration of
treatment, and clinical outcome as complete resolution of symptoms without change of antibiotic
treatment. Equivalence was defined as a difference of <8% between study arms. We found high
levels of acceptability among both DT (93.9%) and OS (96.1%) arms (difference 2.3%, 90% CI -
2.6-7.3). The objective measure of adherence on day four and the overall objective measure were
significantly higher among children on DT compared to children on OS (88.7% vs. 41.5%
(difference 47.2%, 90% CI 31.0-63.3) & 83.5% vs. 39% (difference 44.5%, 90% CI 27.9-60.9),
respectively). Cure rates were highin both arms (DT (99.5%), OS (98.1%), difference 1.4%, 90%
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Cl -0.2-3.2). There is reported better adherence to Amoxicillin DT compared to OS and
equivalence in acceptability and clinical outcomes.

Long-termimpact of 10-valent pneumococcal conjugatevaccinein Kenya:
nasopharyngeal Streptococcus pneumoniae carriage among children and adults six to
seven years after vaccine introduction

Patrick Munywoki, Daniel Omondi, Arthur Odoyo, Herine Odiembo, Alice Ouma, Juliet Ngambi,
George Aol, Allan Audi, Terry Komo, Samuel Kiplangat, Noel Agumba, Clayton O. Onyango,
Elizabeth Hunsperger, Fabiana C. Pimenta, Mariada G Carvalho, Cynthia G. Whitney,
Fernanda C. Lessa, Godfrey Bigogo, Jennifer R. Verani

Proceedings of the 10" KEMRI Annual Health & Scientific (KASH) Conference 2010
ABSTRACT

BACKGROUND: Kenya introduced the 10-valent pneumococcal conjugate vaccine (PCV10) in
2011, using three primary dosesin infants aged <1 year and, in selectareas, catch-up campaigns
among older children. In the 1-2 years post-introduction, pneumococcal colonization remained
stable while vaccine-type (VT) carriage declined. However, it is unknown to what extent vaccine
serotypes still circulate in Kenya.

METHODS: We monitored pneumococcal carriage among participants in the Population-Based
Infectious Disease Surveillance (PBIDS) platform in Asembo (rural western Kenya with a 2-dose
catch-up for children aged 1-4 years) and Kibera (urban informal settlement in Nairobi with no
catch up). PBIDS monitors the health of ~25,000 individuals in each site, and participants receive
free care for infectious ilinesses at a centrally located health facility in each site. From 1/2017 to
12/2018, nasopharyngeal swabs were collected from consenting PBIDS participants presenting
to surveillance facilities with severe acute respiratory infection (SARI). SARI criteriaincluded: for
<5 years, cough or difficulty breathing plus indrawing, any IMCI danger signs, or hypoxemia
[saturation <90%]; for 25 years, cough or difficulty breathing or chest pain plus temperature >38.0
C or hypoxemia. Swabs were frozen in skim milk-tryptone-glucose-glycerin media within 4 hours
and underwent broth enrichment before isolation/identification. Isolates were serotyped by PCR
and/or Quellung reaction.

RESULTS: Among 2475 SARI cases (1827 from Asembo and 648 from Kibera), 2048 (82.7%)
had swabs collected and tested - 1597 (87.4%) and 451 (69.6%) from Asembo and Kibera,
respectively. Streptococcus pneumoniae was isolated from 984 (48.1%); 704/1597 (44.1%) in
Asembo and 280/451 (62.1%) in Kibera. Carriage was higher among children aged <5 years than
persons aged =5 years: 64.8% vs. 34.4% in Asembo and 78.4% vs. 57.3% in Kibera. Among
serotyped pneumococcal isolates, 71/681 (10.4%) and 114/950 (12.0%) were VT in Asembo and
Kibera, respectively. In Asembo the VT-carriage prevalence was 6.6%, 6.5%, 7.5%, 3.1%, 3.4%,
and 3.4%for age categories <12 months, 12—-23 months, 24-59 months, 5-17 years, 18—-49years
and 250 years, respectively. The corresponding VT prevalence by age for Kibera were 10.5%,
16.7%, 8.6%, 10.0%, 5.3% and 0.0%. The most common vaccine serotypes were 19F (n=34),
23F (n=15), 14 (n=12), 4 (n=4), and 1 (n=2)in Asembo and 14 (n=13), 23F (n=11), 5 (n=8), 19F
(n=7), and 1 (n=5) in Kibera.
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CONCLUSION: Pneumococcal vaccine serotypes persist in Kenya 6-7 years post-PCV10
introduction. VT carriage prevalence was lower across ages in the site with initial catch-up
campaign (Asembo) relative to that with no catch-up (Kibera). A change in dosing schedule to
include a booster dose may be necessary to further decrease carriage of PCV10 serotypes.

Seasonalityand prevalence ofrespiratorysyncytial virus, parainfluenza, and adenoviruses
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ABSTRACT

BACKGROUND: Influenza-like illness (ILI) is a viral respiratory syndrome caused by a diverse
range of etiologies. The prevalence of ILI varies by viral agent, population, geographical region,
season and other factors. Above and beyond influenza viruses, human respiratory-syncytial-
viruses (HRSV), human parainfluenzaviruses (HPIV), and human adenoviruses (HAdV) cause
substantial ILI morbidity mostly in children (< 5 years), elderly (=65 years) and immune-
compromised people. Understanding the prevalence and seasonality of ILI etiologies is
important because it enables us to recognize timings of the illness, factor that is crucial for
planning for preventive and control (vaccination) or curative (treatments) measures. Utilizing
data collected through the ILI surveillance program in Kenya between 2007 and 2018, we sought
to identify the prevalence, and assess seasonality of HRSV, HPIV and HAdV.

METHODS: Syndromic surveillance data of participants presenting with ILI were collected from
twelve sentinel hospitals, located in the different climatic zones of Kenya by the present Képpen-
Geiger climate classification system. Participants were enrolled based on the case definition
recommended by the World Health Organization. The nasopharyngeal swabs were analyzed for
the specified viruses using polymerase chain reaction and virus isolation assays. We performed
descriptive analyses by estimating overall proportions for each virus infection, and proportion per
sentinel sites. Further, we visualized the distribution and observe the seasonal pattern by plotting
the total number of cases for each virus per month from January 2007 to December 2018.

RESULTS: The overall prevalence of ILI caused by the three viruses were: HRSV 3.03%, HPIV
4.95%, and HAdV 3.17%. Amongst the HPIVs, HPIV-3 was the most dominant at 38.8%, followed
by HPIV-1 (33.9%) and HPIV-2 (10.2%). The proportion of multiple parainfluenzavirus infections
was 16.9%. This study did not delineate the types for HSRV, HAdV, and HPIV-4. Sentinel sites
located in the coastal tropical savanna clime (Malindi and Port-Reitz), and western tropical forest
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(Kisii and Kericho) mostly showed high proportionsfor the three viruses. We observed aseasonal
pattern for HRSV where cases rose between Apriland July. There was no identifiable s easonality
for HPIV and HAdV.

CONCLUSION: HRSV, HPIV and HAdV are prevalent among ILI patients in Kenya. The three
viruses circulated concurrently at all the sentinel sites during the thirteen-year period. HPIV and
HAdV were prevalent with no specific seasonal patterns. Further investigations are needed to
determine the association of climatic and anthropologic factors with HRSV, HPIV and HAdV
infections.

Using the synthetic control method to assess 10-valent pneumococcal conjugate vaccine
impact on pneumonia among children aged <5 years in rural and urban Kenya
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ABSTRACT

BACKGROUND: Pneumonia is a leading cause of child death, and pneumococcal conjugate
vaccines (PCV) are critical for reducing that burden. Dataon PCV impact on pneumoniain sub-
Saharan Africaare limited, and challenging to assess due to temporal changes in disease burden
unrelated to vaccine. 10-valent PCV (PCV10) was introduced in Kenya in 2011. We used the
synthetic control method to estimate impact on child pneumonia.

METHODS: We used data from the Population-Based Infectious Disease Surveillance (PBIDS),
which monitors the health of people in defined catchmentareasin Asembo (rural, western Kenya)
and Kibera (urban informal settlement); each site has ~3,000 children aged <5 years. PBIDS
participants receive free care for infectious ilinesses at centrally located health facilities (hospita
with small inpatient ward in Asembo and an outpatient clinic in Kibera); clinical data are collected
by trained staff. We used the synthetic control method to assess PCV10 impact on pneumonia
among children aged <12, 12-23, and 24-59 months. This method adjusts for non-vaccine-
related trendsin disease using a composite of control diseases. Pneumoniawas defined as cough
or difficulty breathing plus: tachypnea, indrawing, oxygen saturation <90%, convulsions, lethargy
or unconscious. For control diseases we used discharge diagnoses, excluding those that could
be affected by PCV10. We used data from 01/2008-12/2010 as baseline, 01/2011-12/2012 as
transition and 01/2013-12/2018 as evaluation period. The rate ratio (RR) was calculated as sum
of the observed pneumoniacases divided by the sum of the predicted (counterfactual) in the same
period.
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RESULTS: From 01/2008-12/2018, we recorded 55,803 visits for children <5 years in Asembo,
including 50,637 (90.7%) outpatient and 5,166 (9.3%) inpatient. Pneumonia accounted for 7,490
(13.4%) visits overall, including 5,922 (79.1%) outpatient visits and 1,568 (20.9%) admissions.
Among 71,174 visits in Kibera, 71,002 (98.8%) were managed at the clinic and 172 (0.2%)
referred to ahospital. Overall, 7,752 (10.9%) visits for were pneumonia, including 7,610 (98.2%)
outpatientand 142 (1.8%) referred foradmission. In both sites we observed asignificant reduction
in pneumoniain all age groups. For Kibera, RR by age group were: age <12 months RR 0.37
(95%credible interval [Crl], 0.23-0.56); 12-23 months RR 0.29 (95%Crl, 0.14-0.51); 24-59 months
RR 0.56 (95%Crl, 0.31-0.83). In Asembo, RR by age group were: age <12 months RR 0.35
(95%Crl,0.20-0.64); 12-23 months RR0.67 (95%Crl, 0.49-0.90);24-59 months RR 0.51 (95%Crl,
0.35-0.73).

CONCLUSIONS: PCV10 is associated with substantial reduction of child pneumoniain rural and
urban Kenya. Our data contribute to the growing evidence base of PCV impact in sub-Saharan
Africa, and notably demonstrate protection against outpatient pneumonia. As Kenya graduates
from GAVI support, these results help justify the need for continuous funding for PCV10 in the
national immunization schedule.

Surveillance of Neuraminidaseinhibition susceptibility of Influenza A virus (IAV) isolates
obtained from Kenya, 2008 to 2017.

Meshack Wadegu?., Silvanos Opandal., Janet Majanjal., Rachel Achillal., James Njirit., Wallace
Bulimo 1.2
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ABSTRACT

BACKGROUND: Neuraminidase inhibitors have become the main antiviral agents useful in
mitigation of 1AV infections. Resistance to NAI both due to drug pressure and transmission of
variants has been cited in certain geographical regions. Data on NAI susceptibility profile of
influenza A isolates circulating within the Eastern African region remains scanty. Objectives:To
characterized the NAI susceptibility of the 2008-2017 influenza A strains circulating in Kenya, by
profiling known molecular markers in neuraminidase (NA) protein.

METHODS: The influenza A isolates were derived from samples obtained using parent protocol:
WRAIR protocol # 1267 and KEMRI SSC #981). Reverse transcriptase PCR (RT-PCR) using
Superscript Il One-Step RT-PCR system with primers specific for NA and HA genes of human
A/HIN1pdm09, H3N2 and H1N1 isolates. Selection of global NA and HA sequences from Gene
bank for inclusion in the alignments was accomplished using BLAST. Multiple sequence
alignments of M2 proteins were performed using MUSCLE V3.8. The phylogenetic reconstruction
was carried out using the Bayesian method of tree inference.
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RESULTS: During the study period 2008 to 2017 molecular analyses involving - 75HA and 84NA
IAV HIN1pdmO09; 100HA and79NA IAV H3N2; 26HA and 33NA seasonal IAV H1N1-genetic
fragments was carried out to investigate their susceptibility to oseltamivir. Majority of the seasonal
influenza A/HIN1 strains obtained in the 2008-2009 season possessed H275Y marker of
Oseltamivir drug resistance. Few seasonal IAV H1N1 strains of 2008 lacked the H275Y
substitution. The 2008 1AV H1N1 strains obtained in Kenya belonged to clades 2B.I while the
20009 strains were of the Northern European lineage (clades 2B.l1) the dual signature H275Y and
D354G substitutions. All the A/HLN1pdmO09 strains obtained from Kenya from 2009-2017 were
cluster 2 viruses possessing the main substitution S203T. Majority of the IAV HIN1pdmQ9 strains
obtained from Kenya, 2009-2017 possessed Q136K substitution. The IAV HLIN1pdmOQ9 strains of
2015-2016 had S185T substitution same as vaccine strain A/Michigan/45/2015. 1AVH1N1pdm09
strains obtained from Kenya, 2009-2017 lacked H275Y substitution. Additional substitutions,
223K and S247N were not detected. The IAV H3N2, HA phylogeny indicated that the 2012-2013
strains were Brisbane/10/2007-like possessing S144N substitution. Most of the 2016 IAV H3N2
Kenyan strains belonged to Perth/16/2009 clades defined by S/N144K substitution. The 2017
virus strains possessed 144S mutation same as the currentvaccine strain Hongkong_4801_2014.
All the Kenyan IAV H3N2 strains analyzed lacked R292K, Q136KD151V/D and N294S
substitutions.

CONCLUSION: Most of the seasonal influenzaA/H1N1 strains, 2008-2009 season obtained from
Kenya possessed H275Y marker. The IAV HIN1pdm09 and IAV H3N2 strains obtained from
Kenya have remained susceptible to Oseltamivir. Targeted NAI surveillance is important in timely
detection and control of variant strains of great pandemic potential.

Understanding The Cellular Immunology To Pneumonia.
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ABSTRACT

BACKGROUND: Pneumonia both viral and bacterial is a leading cause of mortality in children
under 5years. Respiratory syncytial virus (RSV) is the commonest viral cause of pneumonia. The
immune biomarkers for pneumonia mortality are not well understood. Molecular diagnosis
including polymerase chain reaction as well as blood culture provide information on the microbial
etiology of disease but provides little prognostic indication of survival outcome. Understanding the
biomarkers of severe disease and mortality risk will aid in care decisions during admissions.

METHODS: To understand the mechanism of RSV pathology we analyzed airway immune cell
phenotypes, we collected 98 nasal and oral-pharyngeal swabs samples from both RSV positive
and negative children during the 2018/9 RSV epidemic season and phenotyped the resident
airway immune cells through surface staining for B and T lymphocytes, neutrophils and
monocytes using the flow cytometry technique. Difference in the immune cells phenotypes
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between these groups was analyzed using the FlowJo software V10. We also used parallel high
performance liquid chromatography tandem mass spectrometry to analyze airway proteome.

RESULTS: Using flow cytometry we observed a diverse population of innate and adaptive
immune cells (including neutrophils, monocytes and lymphocytes) that was recruited to address
the local infection. Neutrophil abundance in response to respiratory syncytial virus infection was
inversely associated with commensal microbiota abundance as well as with a clinical marker of
pneumonia severity and low oxygen saturation.

CONCLUSIONS: This increase in airway neutrophils was associated with increased expression
of neutrophil granule proteins. This elevated expression profile was associated with changesin
airway microbiota and reduced oxygen saturation.

Risk factors for death among children aged 5-14 years hospitalized with pneumonia: a
retrospective cohort study in Kenya.
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ABSTRACT

INTRODUCTION: There were almost 1 million deaths in children aged between 5 and 14 years
in 2017, and pneumonia accounted for 11%. However, there are no validated guidelines for
pneumonia management in older children and data to support their development are limited. We
sought to understand risk factors for mortality among children aged 5—14 years hospitalised with
pneumoniain district-level health facilities in Kenya.

METHODS: We did a retrospective cohort study using data collected from an established clinical
information network of 13 hospitals. We reviewed records for children aged 5-14 years admitted
with pneumonia between 1 March 2014 and 28 February 2018. Individual clinical signs were
examined for association with inpatient mortality using logistic regression. We used existing WHO
criteria (intended for under 5s) to define levels of severity and examined their performance in
identifying those at increased risk of death.

RESULTS: 1832 children were diagnosed with pneumonia and 145 (7.9%) died. Severe pallor
was strongly associated with mortality (adjusted OR (aOR) 8.06, 95% Cl 4.72 to 13.75) as were
reduced consciousness, mild/moderate pallor, central cyanosis and older age (>9 years) (aOR
>2). Comorbidities HIV and severe acute malnutrition were also associated with death (aOR 2.31,
95% CI 1.39to0 3.84 and aOR 1.89, 95% CI 1.12 to 3.21, respectively). The presence of clinica

©EAHRC: Health & Prosperity 109



105.

characteristics used by WHO to define severe pneumoniawas associated with death in univariate
analysis (OR 2.69). However, this combination of clinical characteristics was poor in
discriminating those at risk of death (sensitivity: 0.56, specificity: 0.68, and area under the curve:
0.62).

CONCLUSION: Children >5 years have high inpatient pneumonia mortality. These findings also
suggestthatthe WHO criteriafor classification of severity for children under5 years do not appear
to be a valid tool for risk assessment in this older age group, indicating the urgent need for
evidence-based clinical guidelines for this neglected population.

Effect of 10-valent pneumococcal conjugatevaccine ontheincidence of radiologically-
confirmed pneumonia and clinically-defined pneumoniain Kenyan children: an
interrupted time-series analysis.
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ABSTRACT

BACKGROUND: Pneumococcal conjugate vaccines (PCV) are highly protective against invasive
pneumococcal disease caused by vaccine serotypes, butthe burden of pneumococcal disease in
low-income and middle-income countries is dominated by pneumonia, most of which is non-
bacteraemic. We examined the effectof 10-valent PCV on the incidence of pneumoniain Kenya

METHODS: We linked prospective hospital surveillance for clinically-defined WHO severe or very
severe pneumonia at Kilifi County Hospital, Kenya, from 2002 to 2015, to pop ulation surveillance
at Kilifi Health and Demographic Surveillance System, comprising 45 000 children younger than
5 years. Chest radiographs were read according to aWHO standard. A 10-valent pneumococca
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non-typeable Haemophilus influenzae protein D conjugate vaccine (PCV10) was introduced in
Kenya in January, 2011. In Kilifi, there was a three-dose catch-up campaign for infants (aged <1
year) and a two-dose catch-up campaign for children aged 1-4 years, between January and
March, 2011. We estimated the effect of PCV10 on the incidence of clinically-defined and
radiologically-confirmed pneumonia through interrupted time-series analysis, accounting for
seasonal and temporal trends.

FINDINGS: Between May 1,2002 and March 31,2015,44 771 children aged 2—-143 months were
admitted to Kilifi County Hospital. We excluded 810 admissions between January and March,
2011, and 182 admissions during nurses' strikes. In 2002-03, the incidence of admission with
clinically-defined pneumoniawas 2170 per 100 000 in children aged 2—-59 months. By the end of
the catch-up campaign in 2011, 4997 (61-1%) of 8181 children aged 2—11 months had received
at least two doses of PCV10 and 23 298 (62-3%) of 37 416 children aged 12-59 months had
received at least one dose. Across the 13 years of surveillance, the incidence of clinically-defined
pneumonia declined by 0-5% per month, independent of vaccine introduction. There was no
secular trend in the incidence of radiologically-confirmed pneumonia over 8 years of study. After
adjustment for secular trend and season, incidence rate ratios for admission with radiologically -
confirmed pneumonia, clinically-defined pneumonia, and diarrhea (control condition), associated
temporally with PCV10 introduction and the catch-up campaign, were 0-52 (95% CI 0-32—-0-86),
0-73(0-54-0-97),and 0-63 (0-31-1-26), respectively. Immediately before PCV10 was introduced,
the annual incidence of clinically-defined pneumonia was 1220 per 100 000; this value was
reduced by 329 per 100 000 at the point of PCV10 introduction.

INTERPRETATION: Over 13 years, admissions to Kilifi County Hospital for clinically-defined
pneumonia decreased sharply (by 27%) in association with the introduction of PCV10, as did the
incidence of radiologically-confirmed pneumonia (by 48%). The burden of hospital admissions for
childhood pneumonia in Kilifi, Kenya, has been reduced substantially by the introduction of
PCV10.

Birth size and early pneumoniapredict linear growth among HIV-exposed uninfected
infants.

Deichsel EL, Pavlinac PB?, Richardson BA3, Mbori-Ngacha D#, Walson JL5, McGrath CJ5,
Farquhar C8, Bosire R°, Maleche-Obimbo E*, John-Stewart GC5.

Authors Affiliation

1Biostatistics, Global Health, Epidemiology, Medicine, University of Washington, Seattle,
Washington.

21 author

3United Nations Children's Fund (UNICEF), New York, New York.

41 author

SCenter for Public Health Research, Kenya Medical Research Institute (KEMRI), Nairobi, Kenya.
SDepartment of Paediatrics ands Child Health, University of Nairobi, Nairobi, Kenya.

Matern Child Nutr. 2019 Oct;15(4): €12861.doi: 10.1111/mcn.12861. Epub 2019 Aug 6. PMID:
31222958; PMCID: PMC6859978.

©EAHRC: Health & Prosperity 111



107.

ABSTRACT

Stunting remains a global health priority, particularly in sub-Saharan Africa. ldentifying
determinants of linear growth in HIV-exposed uninfected (HEU) infants can inform interventions
to prevent stunting in this vulnerable population. HIV-infected mothers and their uninfectedinfants
were followed monthly from pregnancy to 12-month post-partum in Nairobi, Kenya. Mixed-effects
models estimated the change in length-for-age z-score (LAZ) from birth to 12 months by
environmental, maternal, and infant characteristics. Multivariable models included factors
univariately associated with LAZ. Among 372 HEU infants, mean LAZ decreased from -0.54 (95%
confidence interval [CI] [-0.67, -0.41]) to -1.09 (95% CI [-1.23, -0.96]) between 0 and 12 months.
Declines in LAZ were associated with crowding (=2 persons per room; adjusted difference [AD]
in 0—12-month change: -0.46; 95% CI [-0.87, -0.05]), use of a pit latrine versus a flush toilet (AD:
-0.29;95%CI[-0.57,-0.02]), and early infant pneumonia (AD: -1.14; 95% CI [-1.99, -0.29]). Infants
with low birthweight (<2,500 g; AD: 1.08; 95% CI [0.40, 1.76]) and birth stunting (AD: 1.11; 95%
Cl [0.45, 1.78]) experienced improved linear growth. By 12 months of age, 46 infants were
stunted, of whom 11 (24%) were stuntedat birth. Of the 34 infants stuntedat birth with an available
12-month LAZ, 68% were not stunted at 12 months. Some low birthweight and birth -stunted HEU
infants had significant linear growth recovery. Early infant pneumoniaand household environment
predicted poor linear growth and may identify a subgroup of HEU infants for whom to provide
growth-promoting interventions.

Human metapneumovirus prevalence and patterns of subgroup persistence identified
through surveillance of pediatric pneumoniahospital admissionsin coastal Kenya, 2007 -
2016.

Oketch JW?, Kamau E?, Otieno GP?, Otieno JR?, Agoti CN?, Nokes DJ*.
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ABSTRACT

BACKGROUND: Human metapneumovirus (HMPV) is an important respiratory pathogen that
causes seasonal epidemics of acute respiratory illness and contributes significantly to childhood
pneumonia. Current knowledge and understanding on its patterns of spread, prevalence and
persistence in communities in low resource settings is limited.

METHODS: We present findings of amolecular-epidemiological analysis of nasal samples from

children <5 years of age admitted with syndromic pneumonia between 2007 and 2016 to Kilifi
County Hospital, coastal Kenya. HMPV infection was detected using real-time RT-PCR and
positives sequenced in the fusion (F) and attachment (G) genes followed by phylogenetic
analysis. The association between disease severity and HMPV subgroup was assessed using
Fisher’s exact test.

RESULTS: Over 10 years, 274/6756 (4.1%) samples screened were HMPV positive. Annual
prevalence fluctuated between years ranging 1.2 to 8.7% and lowest in the recent years (2014—
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2016). HMPV detections were most frequent between October of one year to April of the following
year. Genotyping was successfulfor 205/274 (74.8%) positives revealing clades A2b (41.0%) and
A2c (10.7%), and subgroups B1 (23.4%) and B2 (24.9%). The dominance patterns were: clade
A2b between 2007 and 11, subgroup B1 between 2012 and 14, and clade A2c in more recent
epidemics. Subgroup B2 viruses were present in all the years. Temporal phylogenetic clustering
within the subgroups for both local and global sequence data was seen. Subgroups occurring in
each epidemic season were comprised of multiple variants. Pneumonia severity did not vary by
subgroup (p =0.264). In both the F and G gene, the sequenced regions were found to be
predominantly under purifying selection.

CONCLUSION: Subgroup patterns fromthis rural African setting temporally map with global strain
distribution, suggesting a well-mixed global virus transmission pool of HMPV. Persistence in the
local community is characterized by repeated introductions of HMPV variants fromthe global pool.
The factors underlying the declining prevalence of HMPV in this population should be
investigated.

Patient-level cost of home- and facility-based child pneumoniatreatmentin Suba Sub
County, Kenya.
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ABSTRACT

BACKGROUND: Globally, pneumoniaaccounted for 16% of deaths among children under 5 years
of age and was one of the major causes of death overall in 2018. Kenya is ranked among the top
15 countries with regard to pneumonia prevalence and contributed approximately 74% of the
world's annual pneumonia cases in 2018. Unfortunately, less than 50% of children with
pneumonia receive appropriate antibiotics for treatment. Homa-Bay County implemented
pneumonia community case management utilizing community health workers, as recommended
by the World Health Organization (WHO), in 2014. However, since implementation of the
program, the relative patient-level cost of home-based and facility-based treatment of pneumonia,
as well as the main drivers of these costs in Suba Subcounty, remain uncertain. Therefore, the
main objective of this study was to compare the patient-level costs of home-based treatment of
pneumonia by a community health worker with those of health facility-based treatment.
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METHODS AND FINDINGS: Using a cross-sectional study design, a structured questionnaire
was used to collect quantitative data from 208 caregivers on the direct costs (consultation,
medicine, transportation) and indirect costs (opportunity cost) of pneumonia treatment. The
average household cost for the community managed patients was KSH 122.65 ($1.29) compared
with KSh 447.46 ($4.71), a 4-fold difference, for those treated at the health facility. The largest
cost drivers for home treatment and health facility treatment were opportunity costs (KSH 88 .25
($0.93) and medicine costs (KSH 126.16 ($ 1.33), respectively.

CONCLUSION: This study demonstrates that the costs incurred for home-based pneumonia
management are considerably lower compared to those incurred for facility -based management.
Opportunity costs (caregiver time and forgone wages) and the cost of medication were the key
cost-drivers in the management of pneumonia at the health facility and at home, respectively.
These findings emphasize the need to strengthen and scale community case management to
overcome barriers and delays in accessing the correct treatment for pneumoniafor sick children
under 5 years of age.

Causes of severe pneumoniarequiring hospital admissionin children without HIV
infection from Africa and Asia: the PERCH multi-country case-control study.
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ABSTRACT
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BACKGROUND: Pneumoniais the leading cause of death among children younger than 5 years.
In this study, we estimated causes of pneumoniain young African and Asian children, using novel
analytical methods applied to clinical and microbiological findings.

METHODS: We did a multi-site, international case-control study in nine study sites in seven
countries: Bangladesh, The Gambia, Kenya, Mali, South Africa, Thailand, and Zambia. All sites
enrolled in the study for 24 months. Cases were children aged 1-59 months admitted to hospital
with severe pneumonia. Controls were age-group-matched children randomly selected from
communities surrounding study sites. Nasopharyngeal and oropharyngeal (NP-OP), urine, blood,
induced sputum, lung aspirate, pleural fluid, and gastric aspirates were tested with cultures,
multiplex PCR, or both. Primary analyses were restricted to cases without HIV infection and with
abnormal chest x-rays and to controls without HIV infection. We applied a Bayesian, partial latent
class analysis to estimate probabilities of aetiological agents at the individual and population level,
incorporating case and control data.

FINDINGS: Between Aug 15, 2011, and Jan 30, 2014, we enrolled 4232 cases and 5119
community controls. The primary analysis group was comprised of 1769 (41-8% of 4232) cases
without HIV infection and with positive chest x-rays and 5102 (99- 7% of 5119) community controls
without HIV infection. Wheezing was present in 555 (31-7%) of 1752 cases (range by site 10-6—
97-3%). 30-day case-fatality ratio was 6-4% (114 of 1769 cases). Blood cultures were positive in
56 (3:2%) of 1749 cases, and Streptococcus pneumoniae was the most common bacteriaisolated
(19 [33:9%] of 56). Almost all cases (98:9%) and controls (98-0%) had at least one pathogen
detected by PCR in the NP-OP specimen. The detection of respiratory syncytial virus (RSV),
parainfluenza virus, human metapneumovirus, influenza virus, S pneumoniae, Haemophilus
influenzae type b (Hib), H influenzae non-type b, and Pneumocystis jiroveciiin NP-OP specimens
was associated with case status. The aetiology analysis estimated that viruses accounted for
61-4% (95% credible interval [Crl] 57-3—-65-6) of causes, whereas bacteria accounted for 27-3%
(23-3-31:6) and Mycobacterium tuberculosis for 5-9% (3-9-8-3). Viruses were less common
(54-5%,95%Crl 47-4—-61-5vs 68-0%, 62-7—72-7) and bacteriamore common (33-7%, 27-2-40-8
vs 22-8%, 18-3—-27-6) in very severe pneumonia cases than in severe cases. RSV had the
greatest aetiological fraction (31-1%, 95% Crl 28-4—-34-2) of all pathogens. Human rhinovirus,
human metapneumovirus A or B, human parainfluenzavirus, S pneumoniae, M tuberculosis, and
H influenzae each accounted for 5% or more of the aetiological distribution. We observed
differences in aetiological fraction by age for Bordetella pertussis, parainfluenzatypes 1 and 3,
parechovirus—enterovirus, P jirovecii, RSV, rhinovirus, Staphylococcus aureus, and S
pneumoniae, and differences by severity for RSV, S aureus, S pneumoniae, and parainfluenza
type 3. The leading ten pathogens of each site accounted for 79% or more of the site's aetiological
fraction.

INTERPRETATION: In our study, a small set of pathogens accounted for most cases of
pneumonia requiring hospital admission. Preventing and treating a subset of pathogens could
substantially affect childhood pneumonia outcomes.

Childhood pneumoniain low-and-middle-income countries: An update.

Marangu D, Zar HJ?.
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ABSTRACT

OBJECTIVES: To review epidemiology, aetiology and management of childhood pneumoniain
low-and-middle-income countries.

DESIGN. Review of published English literature between 2013 and 2019. Results: Pneumonia

remains a major cause of morbidity and mortality. Risk factors include young age, malnutrition,
immunosuppression, tobacco smoke or air pollution exposure. Better methods for specimen
collection and molecular diagnostics have improved microbiological diagnosis, indicating that
pneumonia results from several organisms interacting. Induced sputum increases microbiologic
yield for Bordetella pertussis or Mycobacterium tuberculosis, which has been associated with
pneumonia in high TB prevalence areas. The proportion of cases due to Streptococcus
pneumoniae and Haemophilus influenzae b has declined with new conjugate vaccines;
Staphylococcus aureus and influenzae non-type b are the commonest bacterial pathogens;
viruses are the most common pathogens. Effective interventions comprise antibiotics, oxygen and
non-invasive ventilation. New vaccines have reduced severity and incidence of disease, but
disparities exist in uptake.

CONCLUSION: Morbidity and mortality from childhood pneumonia has decreased but a
considerable preventable burden remains. Widespread implementation of available, effective
interventions and development of ovel strategies are needed.

Determination of presence, levels and antimicrobial resistance pattern of MDR ESKAPEE
pathogens in Kenyan hospital environments.

Daniel Matano?, Erick Odoyo?, Cecilia Kyany’al, Valerie Oundo?, Martin Georges?, Fredrick
Tiirial, Simon Waciral, Willie Sang'-2, Lillian Musilat

Authors Affiliation

1The United States Army Medical Research Directorate-Africa, P.O. BOX 00606, Nairobi.
2Kenya Medical Research Institute, P. O. Box 54840 00200, Nairobi, Kenya.

Proceedings of the 9" KEMRI Annual Health & Scientific (KASH) Conference, 2019
ABSTRACT

INTRODUCTION: ESKAPEE (i.e., Enterococcus, S. aureus, K. pneumoniae, A. baumanii, P.
aeruginosa, Enterobacter spp, E. coli) pathogens are the leading causes of hospital acquired

infections (HAI) globally. Their increased levels of multidrug resistance (MDR) and persistence in
hospital environments are of great concern as this increases the risk of acquisition of hard-to
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treat-infections for patients and health workers. Given that treatment options for MDR ESKAPEE
bacteria are increasingly limited, infection prevention and control (IPC) measures to stop
transmission is the most sustainable solution. This warrants continuous surveillance of hospita
environmentsto detectand eliminate MDR bacteria fromthe environment. No systematic surveys
of hospitals across Kenya have been conducted to detect the presence of MDR ESKAPEE and
identify the reservoirs which contribute to the risk of HAI to allow for targeted IPC intervention.
This study therefore undertook a survey of 5 hospitals in 4 counties to determine if MDR
ESKAPEE pathogens could be detected, at what frequencies and on what surfaces.

METHODS: The five hospitals in the study; Kericho (KCH), Kisumu (KDH) and Kisii (KSI) county
hospitals, Malindi (MDH) and Kombewa (KOM) sub county hospitals were asked to identify the
departments where hospital acquired infections were a challenge. Different areas within these
departments were sampled by swabbing high touch areas and equipment with swabs in
neutralising buffer. The swabs were shipped to the microbiology lab in KEMRI, vortexed, and
100ul of the suspension cultured on chromogenic agar plates (CHROMAgar) specific for each
ESKAPEE pathogen. Isolates with phenotypes characteristic of the target organism were
selected, identification confirmed and antibiotic susceptibility testing performed on the VITEK 2
automated ID/AST platform.

RESULTS: In total, 555 samples were collected. The frequency of MDR ESKAPEE pathogens
detection in the study hospitals were as follows: KDH 18/113 (15.9%), KCH 18/123 (14.6%), KSI
15/110 (13.6%), KOM 4/88 (4.5%) and MDH 5/121 (4.1%). The MDR ESKAPEE pathogens
identified and the frequency of detection in all the study hospitals were K. pneumoniae 19/555
(3.4%), Enterobacter species 18/555 (3.2%) A. baumanii 11/555 (2.0%), S. aureus 6/555 (1.1%),
E. faecium/faecalis 2/555(0.36%), E. coli 4/555 (0.7%) and P. aeruginosa 1/555 (0.002%). The
predominant MDR ESKAPEE pathogen varied between hospitals with KDH, KCH and KSI being
K. pneumoniae 8/124 (7%), A. baumanii 8/123 (6.4%) and Enterobacter species 7/110 (6.4%),
respectively. Of note, 5/8 (63.0%) of K. pneumoniae isolated from KDH were extensively drug
resistant (XDR). The areas with the highestfrequency of MDR ESKAPEE also varied per hospital.
The most contaminated departments in KDH and KSI was the newborn units 11/19 (57.9%) and
6/15 (40.0%), respectively) whereas in KCH, it was the maternity department 10/18 (55.6%). The
items that were identified to be the most contaminated in the hospitals were baby cots/ couch 3/3
(100%), newborn incubators 3/3 (100%), room sinks and roominner door knobs.

CONCLUSION: ESKAPEE MDR organisms were detected across all five sampled hospitals in
the specific departments that had self-reported challenges with HAI. Several surfaces/objects,
including sinks which are the main IPC tool were found to act as potential reservoirs of HAl and
transmission of dangerous pathogens. Improved disinfection methods tailored to the key
pathogensinthe environments and increased cleaning frequency of high risk areas/objects would
potentially reduce the burden of HAI in these hospitals. Hospital should adopt periodic
microbiological surveys of their hospitals environments to monitor for presence of dangerous
pathogens and evaluate their IPC practices.

Frequency and antimicrobial susceptibility of ESKAPEE bacteriaisolated from patients
with urinary tract infection
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Oundo?, Simon Waciral, Willie Sang*2 and Lillian Musilat

Authors Affiliation

©EAHRC: Health & Prosperity 117



1The United States Army Medical Research Directorate-Africa, P.O. BOX 00606, Nairobi.
2Kenya Medical Research Institute, P. O. Box 54840 00200, Nairobi, Kenya.
Proceedings of the 9" KEMRI Annual Health & Scientific (KASH) Conference, 2019

ABSTRACT

INTRODUCTION: Urinary tract infections (UTIs) are one of the most common causes of hospital
out-patient visitations. In Kenya, urinary tract infections are treated empirically using common
antibiotics and rarely are the pathogens identified and the susceptibility patter ns determined in
the laboratory. UTIs are becoming difficult to treat and often recur due to increasing drug
resistance of bacterial pathogens. The predominant bacterial causes of UTIs and their antibiotic
resistance patterns are not well described in Kenya. To better treat and manage this common
infection abetter understandingof the etiology and efficacy of drug treatment regimens is needed.

This study had three objectives: to identify the main causes of bacterial UTI infections, to
determine the antibiotic profiles of several clinically significant pathogens: E. coli, Enterobacter
spp, S. aureus, K. pneumoniae, A. baumanii, P. aeruginosaand E. faecium/faecalis (ESKAPEE)
and to identify risk factors for acquisition of multidrug resistant bacteria.

METHODS: Patients with symptoms of bacterial urinary tract infections were recruited as subjects
into an antimicrobial resistance surveillance study being conducted in hospitals in Kericho,
Kisumu, Kilifi, Kisii and Nairobi counties. Demographic and clinical information was obtained for
all recruited subjects. Urine samples were collected using clean-catch, bag or catheter methods
and shipped to the microbiology labs at KEMRI for analysis. Bacteria were cultured on
MacConkey, CLED and blood agar plates. Isolates were identified and antimicrobial susceptibility
testing performed on the automated Vitek 2 platform.

RESULTS: 610 patients with UTIs were recruited of whom 68.2% females with the majority
between the ages of 20 and 40 years and out-patients. 55% of the urine specimens collected had
insignificant or no growth in culture. Of the 275 isolates obtained, E. coli was the most frequently
isolated bacteria (107, ~40%) being found in approximately 20% of females and 13% of men. This
was followed by K. pneumoniae (20, 7%) S. heamolyticus (17, 6%), S. aureus (11,4%), P.
aeruginosa (9), Enterobacter spp. (6) and A. baumannii (5). 62% (172/275) of the isolates were
ESKAPEE pathogens. Proteus spp and Citrobacter freundii were typical UTI bacteria identified
among the remaining bacteria identified. Among E. coli, 33.3% of E. coli isolates were ESBL
producers. Levofloxacin resistance levels were 36.2% for E. coli, 30% for K. pneumoniae and
100% for A. baumannii. The highest rates of multidrug resistance MDR) were detected in P.
aeruginosa (78%), Enterobacter spp (50%) and A. baumannii (33%). More MDR isolates were
fromcatheter compared to clean catch samples and fromimmunocompromised compared to non-
immunocompromised subjects. P. aeruginosa was isolated only in male subjects and
predominantly in catheter samples while A. baumannii was isolated only in catheter samples

CONCLUSION: Treatment of UTIs with antibiotics should be limited as the majority of UTIs are
either non-bacterial or self-limiting in nature. The choice of antibiotics should be rational as
ESKAPEE pathogens which have high MDR rates are key causes of UTIs. For high risk patients
with UTIs culture and drug sensitivity tests should be conducted prior to treatment to reduce
morbidity.
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ABSTRACT

INTRODUCTION. Carbapenem drugs are used to treat extended spectrum beta lactamase
(ESBL) gram negative bacteria (GNB). Emergence of carbapenemases increases the threat of
extensively drug resistant GNB because of the coexistence on mobile elements with other
resistance genes against other classes of antibiotic including last-line drugs like tigecycline and
colistin. In Kenya, carbapenemase resistance has been reported in several studies and the
carbapenemase genes NDM-1 identified in Klebsiella pneumoniae and Acinetobacter baumannii
and VIM-2 in Pseudomonas aeruginosa. This study was conducted to assess the trends in
carbapenem resistance in GNB, identify the resistance profiles of carbapenem resistant (CR)
GNB and identify the genetic determinants of antibiotic resistance.

METHODS: Clinical isolates were obtained from subjects with symptoms of skin and soft tissue
(SSTI) and urinary tract infections (UTI) bacterial infections enrolled in an active antimicrobial
resistance surveillance study in eight hospitals in Kenya. The isolates were identified and
antimicrobial susceptibility testing performed on the Vitek2 and /or Microscan platform on target
GNB: A. baumannii, P. aeruginosa, Enterobacter spp., K. pneumoniae and Escherichia coli. CR
isolates were identified per CLSI guidelinesfor each organism. CR resistance levels were tracked
over a 4-year period 2015-2018. Whole genome sequencing and bioinformatics were used to
identify the antibiotic resistance genes for asubset of multidrug resistant and CRisolates. Results:
CR was identified in 9.3% (47) of the 506 target GN isolates identified over the study period. CR
rates increased ~3-fold between 2015 and 2018 from 3.7% t010.9%. The predominant CR
organisms were A. baumannii (49%), followed by P. aeruginosa (30%), E. coli (11%),
Enterobacter spp. (8.5%) and finally K. pneumoniae (2%). The 11 MDR CR isolates sequenced
were predominantly fromin-patient subjects, 5 had nosocomial infections, 6 had UTIl and 5 had
SSTI. These isolates were resistantto all penicillin, cephalosporin, quinolone and aminoglycoside
drugs tested, chloramphenicol and sulfamethoxazole/trimethoprim and had variable resistance to
tetracycline (80%), tigecycline (50%), minocycline (40%) and colistin (20%). The carbapenemase
genes identified in P. aeruginosawere NDM-1(3), in A. baumannii Oxa-23 (5) and NDM-1 (1), in
K. pneumoniae Oxa-181 (1), and in Enterobacter cloacae NDM-1(1). The MDR phenotype was
attributable to the presence of a myriad of genes identified which confer resistance to all major
drug classes.

DISCUSSION. The data indicates a considerable increase in carbapenem resistance in key
pathogens associated with nosocomial infections particularly A. baumannii and P. aeruginosa
NDM-1 was the predominant carbapenemase present across species followed by the Class D
carbapenemases Oxa-23 and -181 previously undescribed in Kenya. Oxa-181 is linked to an
insertion sequence, ISEcpl that spreads very efficiently. Oxa-23 producing MDR A. baumanii has
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been associated with nosocomial outbreaks in the Middle East. The co-existence of multiple
resistance genes necessitates a better understanding of the mechanisms of gene transmission
to better predict the risk and rate of spread of extensively drug resistant GNB untreatable even
with last-line drugs. Reserve drugs should be used sparingly to reduce morbidity associated with
MDR CR infections and individuals with CR infections should be isolated to prevent nosocomial
outbreaks.

Trends in antimicrobial resistance in clinical isolates of Klebsiella pneumoniae,
Escherichia coli and Enterobacter species from Kenya (2015-2018)
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ABSTRACT

INTRODUCTION: Antibiotic resistance is on the rise in clinically significant bacteria of the family
of Enterobacteriaceae including Klebsiella pneumoniae, Enterobacter spp. and Escherichia coli
infections which cause significant morbidity and mortality in Kenya. Few long-term surveillance
studies have been conducted among these key pathogens to ensure effective treatment of
patients and appropriate management of key reserve drugs to treat multidrug resistant infections.
This study analysed antibiotic resistant profiles of each species against a panel of antibiotics and
the trends over afour year period in an ongoing systematic surveillance study in several hospitals
in Kenya.

METHODS: The surveillance study conducted in 8 hospitals in 5 counties in Kenya analyzed
specimens obtained from in- and out-patients with symptoms of bacterial urine, skin and soft
tissue or throat infections. Urine, swabs or pus samples were cultured on sheep blood, CLED and
MacConkey agar to isolate the target organisms. Bacterial identification and antimicrobial
susceptibility tests against a panel of antibiotics were performed using the automated VITEK 2
and/or Microscan platforms. Minimal inhibitory concentrations of each drug were interpreted as
per CLSI guidelines. Descriptive statistics generated on STATA were used to analyze the data.
Results: 372 target bacterial isolates were obtained in the period 2015 - 2018: 45 Enterobacter
species, 252 E. coli and 75 K. pneumoniae. Enterobacter species had the highest resistance
levels for all antibiotics tested apart from levofloxacin exhibiting least resistance while K.
pneumoniae had the highest proportion of ESBL producing isolates indicating greatest resistance
to beta lactam antibiotics. Across species, the overall number of extended spectrum beta
lactamase (ESBL) producing isolates rose from 29% in 2015 to 40% in 2018 indicating a 1.5-fold
increase. Cefuroxime (2nd generation cephalosporin) and aztreonam (a mon obactam) resistance
rosefrom28%and 21% in 2015 to 52% and 45% respectivelyin 2018 indicating a 2-fold increase.
Resistance against cefepime, a 4th generation cephalosporin, increased from 29% in 2015 to
45% in 2018 indicating a 1.5-fold increase. Levofloxacin, a fluoroquinolone, registered minimum
increase in resistance from 30% in 2015 to 32% in 2018. Antibiotic resistance against last resort
drugs — meropenem, colistin and tigecycline- remained below 12% across the time period with no
increase over time.
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DISCUSSION: The rapid increase in ESBL production and up to 2-fold increase in antibiotic
resistance for several drugs over 4 years highlight the rapidly growing challenge of multidrug
resistant Enterobacteriaceae bacterial infections in hospitals in Kenya. Of concern are
Enterobacter spp which, though the least common pathogens, are the most multidrug resistant.
Fluoroquinolone drugs such as levofloxacin are still efficacious for treatment of the 3 bacterial
species. Last-line antibiotics also show high efficacy in eliminating bacterial infections probably
due to their low usage in Kenya however these can be inaccessible due to high cost or
unavailability in public hospitals.

CONCLUSION: Continuous monitoring of antibiotic resistance trends such as reported here help
inform treatment practices in hospitals across Kenya and provide data to guide national policies
on antibiotic use and treatment guidelines for bacterial infections.

Antimicrobial Resistance is a major threat to achievement of Universal Health Coverage in
Kenya

Sam Kariukit
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ABSTRACT

Antimicrobial resistance (AMR) is now a global concern for public health - a political declaration
endorsed by Heads of State at the United Nations General Assembly in New York in September
2016 signaled the world’s commitment to taking a broad, coordinated approach to address the
root causes of antimicrobial resistance using a One-Health approach. In Kenya, current rates of
AMR are high for most infectious agents and constantly increasing. Examples are multi-drug
resistant gastrointestinal pathogens such as typhoid, diarrhea-causing E. coli, cholera and
invasive non-typhoidal salmonella, penicillin-resistant Streptococcus pneumoniae, vancomycin-
resistant enterococci and multi-drug resistant Mycobacterium tuberculosis. Klebsiella
pneumoniae is a major cause of hospital-acquired infections such as pneumonia, bloodstream
infections, and infections in newborns and intensive-care unit patients. Because of resistance,
carbapenem antibiotics do not work in more than half of people treated for K. pneumoniae
infections. Emerging resistance to antimalarials and ARVs is also of major concern. If infections
become resistant to 1st line drugs, more expensive alternatives (if available) must be used. It
costsaround a 100x more to treat MDR-TB than non-resistant TB. Longer durations of illness and
treatment, often in hospitals, increase health care costs as well as the economic burden on
families and societies. Such increased costs are a major challenge in resource-poor settings.
Medical achievements are put at risk by AMR. Without effective antimicrobials for prevention and
treatment of infections, organ transplantation, cancer chemotherapy and major surgery will be
compromised. Growth of global trade and travel allows resistant microorganismsto spread rapidly
around the world through humans and food. It is estimated that AMR may lead to GDP losses of
>1% and that indirect costs affecting society may be >3 times direct health care costs. With their
higher burden of infectious diseases AMR also affects developing economies more than
developed ones
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ABSTRACT

BACKGROUND: Management of pneumoniain many low-income and middle-income countries
is based on WHO guidelines that classify children according to clinical signs that define thresholds
of risk. We aimed to establish whether some children categorized as eligible for outpatient
treatment might have a risk of death warranting their treatment in hospital.

METHODS: We did a retrospective cohort study of children aged 2—-59 months admitted to one
of 14 hospitals in Kenya with pneumonia between March 1, 2014, and Feb 29, 2016, before
revised WHO pneumonia guidelines were adopted in the country. We modelled associations with
inpatient mortality using logistic regression and calculated absolute risks of mortality for
presenting clinical features among children who would, as part of revised WHO pneumonia
guidelines, be eligible for outpatient treatment (non-severe pneumonia).

FINDINGS: We assessed 16 162 children who were admitted to hospital in this period. 832 (5%)
of 16 031 children died. Among groups defined according to new WHO guidelines, 321 (3%) of
11 788 patients with non-severe pneumonia died compared with 488 (14%) of 3434 patients with
severe pneumonia. Three characteristics were strongly associated with death of children
retrospectively classified as having non-severe pneumonia: severe pallor (adjusted risk ratio 5-9,
95% CIl 5-1-6-8), mild to moderate pallor (3-4, 3-:0-3-8), and weight-for-age Z score (WAZ) less
than -3 SD (3-8, 3-4—4-3). Additional factors that were independently associated with death were:
WAZ less than -2 to =3 SD, age younger than 12 months, lower chest wall in drawing, respiratory
rate of 70 breaths per min or more, female sex, admission to hospital in amalaria endemicregion,
moderate dehydration, and an axillary temperature of 39°C or more.

INTERPRETATION: In settings of high mortality, WAZ less than —3 SD or any degree of pallor
among children with non-severe pneumonia was associated with a clinically important risk of
death. Our data suggest that admission to hospital should not be denied to children with these
signs and we urge clinicians to consider these risk factors in addition to WHO criteria in their
decision making.

Serotype Epidemiology among PCV-10 Vaccinated and Unvaccinated Children at
Gertrude's Children's Hospital, Nairobi County: A Cross-Sectional Study.
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ABSTRACT

BACKGROUND: Streptococcus pneumoniae (SPn) serotype replacement and emergence of
multidrug resistant SPn has exacerbated the need for continuous regional serotype surveillance.
We investigated SPn serotypes circulating among children <5 years in Nairobi County.

METHODS: Streptococcus pneumoniae stocks stored at =70°C in brain heart infusion medium
were thawed at room temperature for 30 minutes. In total, 10 pl of the stored SPn cells were
suspended in 50 ul PBS and gently vortexed. About 10 ul of the suspended cells were added on
to a glass slide and mixed with 10 pl pooled antisera. The glass slide was swirled gently while
observing for any reaction. The process was repeated with individual groups under various
antisera pools. Those serotypes that did not belong to any pool were typed directly u ntil a positive
agglutination reaction was observed. The cells/PBS/serotype-specific antisera mixture on the
glass slide were covered with a coverslip and observed under a phase contrast microscope at
%100 objective lens with oil emulsion. Results: Out of the 206 subjects sampled, 20.39% (n=42)
were found to be carriers of SPn. About 52% (n=22) of the SPn carriers had received the
recommended dose of PCV-10, while 48% (n=20) of the carriers had not. Almost all (n=41,
19.90% of subjects) isolates contained non-vaccine type SPn serotypes, while n=1 of the
serotypes (in 0.49% of subjects) were untypeable. Serotypes 28F, 6A, 11A, 3 and 7C were
prevalentin both vaccinated and unvaccinated children, whereas serotypes 23A, 17F, 35F, 48,
13 and 35B, and 23B, 20, 19B, 21, untypeable, 15B and 39 were found among unvaccinated and
vaccinated groups, respectively.

CONCLUSIONS: All SPn serotypesisolated fromthe subjects sampled were non PCV-10 vaccine
type. Therefore, Kenyan children receiving PCV-10 vaccine are not protected.
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ABSTRACT

Viral upper respiratory tract infection (URT]I) predisposes to bacterial pneumonia possibly by
facilitating growth of bacteria such as Streptococcus pneumoniae colonising the nasopharynx.
We investigated whether viral URTI is temporally associated with an increase in
nasopharyngeal pneumococcal concentration. Episodes of symptomatic RSV or rhinovirus URTI
among children <5 years were identified from a longitudinal household study in rural Kenya. lytA
and alu PCR were performed on nasopharyngeal samples collected twice -weekly, to measure
the pneumococcal concentration adjusted for the concentration of human DNA present.
Pneumococcal concentration increased with afold-change of 3.80 (95%CI 1.95-7.40), with
acquisition of RSV or rhinovirus, during 51 URTI episodes among 42 children. In repeated
swabs from the baseline period, in the two weeks before URTI developed, within -episode
variation was broad; within +/-112-fold range of the geometric mean. We observed only asmall
increase in hasopharyngeal pneumococcal concentration during RSV or rhinovirus URTI,
relative to natural variation. Other factors, such as host response to viral infection, may be more
important than nasopharyngeal pneumococcal concentration in determining risk of invasive
disease.

An exploration of mortality risk factors in non-severe pneumoniain children using
clinical datafrom Kenya.
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BACKGROUND: Childhood pneumonia is the leading infectious cause of mortality in children
younger than 5 years old. Recent updates to World Health Organization pneumonia guidelines
recommend outpatient care for a population of children previously classified as high risk. This
revision has been challenged by policymakers in Africa, where mortality related to pneumoniais
higher than in other regions and often complicated by comorbidities. This study aimed to identify
factors that best discriminate inpatient mortality risk in non-severe pneumonia and explore
whether these factors offer any added benefit over the current criteria used to identify children
with pneumoniarequiring inpatient care.

METHODS: We undertook a retrospective cohort study of children aged 2—-59 months admitted
with a clinical diagnosis of pneumonia at 14 public hospitals in Kenya between February 2014
and February 2016. Using machine learning techniques, we analysed whether clinical
characteristics and common comorbidities increased the risk of inpatient mortality for non-severe
pneumonia. The topmost risk factors were subjected to decision curve analysis to explore if using
themas admission criteria had any net benefit above the currentcriteria.

RESULTS: Out of 16,162 children admitted with pneumonia during the study period, 10,687 were
eligible for subsequent analysis. Inpatient mortality within this non-severe group was 252/10,687
(2.36%). Models demonstrated moderately good performance; the partial least squares
discriminant analysis model had higher sensitivity for predicting mortality in comparison to logistic
regression. Elevated respiratory rate (=70 bpm), age 2—11 months and weight-for-age Z-score
(WAZ) <-3SD were highly discriminative of mortality. These factors ranked consistently across
the different models. For arisk threshold probability of 7—14%, there is a net benefit to admitting
the patient sub-populations with these features as additional criteria alongside those currently
used to classify severe pneumonia. Of the population studied, 70.54% met at least one of these
criteria. Sensitivity analyses indicated that the overall results were not significantly affected by
variations in pneumonia severity classification criteria.

CONCLUSIONS: Children with non-severe pneumonia aged 2—-11 months or with respiratory
rate 270 bpm or very low WAZ experience risks of inpatient mortality comparable to severe
pneumonia. Inpatient care is warranted in these high-risk groups of children.

Utility of Polymerase Chain Reactionin Induced Sputum Specimens for Determining the
Causes of Childhood Pneumoniain Resource-Poor Settings: Findings From the
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ABSTRACT

BACKGROUND: Sputum examination can be useful in diagnosing the cause of pneumonia in
adults but is less well established in children. We sought to assess the diagnostic utility of
polymerase chain reaction (PCR) for detection of respiratory viruses and bacteria in induced
sputum (IS) specimens from children hospitalized with severe or very severe pneumonia.

METHODS: Among children aged 1-59 months, we compared organism detection by multiplex
PCRin IS and nasopharyngeal/oropharyngeal (NP/OP) specimens. To assess whether organism
presence or density in IS specimens was associated with chest radiographic evidence of
pneumonia (radiographic pneumonia), we compared prevalence and density in IS specimens
from children with radiographic pneumonia and children with suspected pneumonia but without
chest radiographic changes or clinical or laboratory findings suggestive of pneumonia
(nonpneumoniagroup).

RESULTS: Among 4232 cases with World Health Organization—defined severe or very severe
pneumonia, we identified 1935 (45.7%) with radiographic pneumonia and 573 (13.5%) with
nonpneumonia. The organismdetection yield was marginally improved with IS specimens (96.2%
vs 92.4% for NP/OP specimens for all viruses combined [P =.41]; 96.9% vs 93.3% for all bacteria
combined [P = .01]). After accounting for presence in NP/OP specimens, no organism was
detected more frequently in the IS specimens from the radiographic pneumonia compared with
the nonpneumoniacases. Among high-quality IS specimens, there were no statistically significant
differences in organism density, except with cytomegalovirus, for which there was a higher
guantity in the IS specimens from cases with radiographic pneumonia compared with the
nonpneumonia cases (median cycle threshold value, 27.9 vs 28.5, respectively; P =.01).

CONCLUSIONS: Using advanced molecular methods with IS specimens provided little additional
diagnostic information beyond that obtained with NP/OP swab specimens.
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ABSTRACT

INTRODUCTION: Child mortality due to infectious diseases remains unacceptably high in much
of sub-Saharan Africa. Children who are hospitalized represent an accessible population at
particularly high risk of death, both during and following hospitalisation. Hospital discharge may
be a critical time point at which targeted use of antibiotics could reduce morbidity and mortality in
high-risk children. Methods and analysis In this randomised, double-blind, placebo-controlled trial
(Toto BoraTrial), 1400 children aged 1-59 months discharged from hospitals in Western Kenya,
in Kisii and Homa Bay, will be randomised to either a 5-day course of azithromycin or placebo to
determine whether ashort course of azithromycin reduces rates of re-hospitalisation and/or death
in the subsequent 6-month period. The primary analysis will be modified intention-to-treat and wil
compare the rates of re-hospitalisation or death in children treated with azithromycin or placebo
using Cox proportional hazard regression. The trial will also evaluate the effect of a short course
of azithromycin on enteric and nasopharyngeal infections and cause -specific morbidities. We wil
also identify risk factors for post discharge morbidity and mortality and subpopulations most likely
to benefit from post discharge antibiotic use. Antibiotic resistance in Escherichia coli and
Streptococcus pneumoniae among enrolled children and their primary caregivers will also be
assessed, and cost-effectiveness analyses will be performedto inform policy decisions. Ethics
and dissemination Study procedures were reviewed and approved by the institutional review
boards of the Kenya Medical Research Institute, the University of Washington and the Kenyan
Pharmacy and Poisons Board. The study is being externally monitored, and a data safety and
monitoring committee has been assembled to monitor patient safety and to evaluate the efficacy
of the intervention. The results of this trial will be published in peer-reviewed scientific journals
and presented at relevant academic conferences and to key stakeholders.
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ABSTRACT

The national pneumonia treatment guidelines in Kenya changed in February 2016 but such
guideline changes are often characterized by prolonged delays in affecting practice. We designed
an enhanced feedback intervention, delivered within an ongoing clinical network that provides a
general form of feedback, aimed at improving and sustaining uptake of the revised pneumonia
treatment policy. The objective was to determine whether an enhanced feedback intervention will
improve correctness of classification and treatment of childhood pneumonia, compared to an
existing approach to feedback, after nationwide treatment policy change and within an existing
hospital network. Methods/design: A pragmatic, cluster randomized trial conducted within a
clinical network of 12 Kenyan county referral hospitals providinginpatient pediatric care to children
(aged 2—-59 months) with acute medical conditions between March and November 2016. The
intervention comprised enhanced feedback (monthly written feedback incorporating goal setting,
and action planning delivered by a senior clinical coordinator for selected pneumon iaindicators)
and this was compared to standard feedback (2-monthly written feedback on multiple quality of
pediatric care indicators) both delivered within a clinical network promoting clinical leadership
linked to mentorship and peer-to-peer support, and improved use of health information on service
delivery. The 12 hospitals were randomized to receive either enhanced feedback (n=6) or
standard feedback (n =6) delivered over a 9-month period following nationwide pneumonia
treatment policy change. The primary outcome is the proportion of all admitted patients with
pneumonia (fulfilling criteria for treatment with orally administered amoxicillin) who are correctly
classified and treated in the first 24 h. The secondary outcome will be measured over the course
of the admission as any change in treatment for pneumonia after the first 24 h. Discussion: This
trial protocol employs a pragmatic trial design during a period of nationwide change in treatment
guidelines to address two high-priority areas within implementation research: promoting adoption
of health policies and optimizing effectiveness of feedback.

Antimicrobial resistance of Klebsiella pneumoniae stool isolates circulating in Kenya.
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ABSTRACT

We soughtto determine the genetic and phenotypic antimicrobial resistance (AMR) profiles of
commensal Klebsiella spp. circulating in Kenya by testing human