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Fellow virologists, allied scientists and professionals, the 
Organizing Committee of the African Virology Congress 
(AVC) 2021 is pleased that you have joined this meeting. 

It is the first pan-African meeting of its kind. The theme for this 
congress is Advances in Virology: Role of the African Virologist. 

With the current SARS-CoV-2 pandemic crippling economies 
and seriously affecting health-care systems globally, it is 
important that greater collaboration is established between 
African virologists to surmount this and other viral diseases. 
Gathered here physically and virtually are scientists, industry 
representatives and clinicians from the African continent 
and beyond. At this congress, we encourage showcasing of 
works and contributions of Africans to the field of Virology, 
foster collaboration, and eventually, formally pre-launch the 
African Virology Network (AVN). We hope that after this maiden 
congress, subsequent editions will hold to further strengthen 
the bond among African virologists and create opportunities 
for virologists to perform research on the African continent, with 
much flexibility and great mentorship. 

Once again, we are happy to host you in this maiden event as 
you learn, socialize, and network.

Thank you.
AVC 2021 Committee.

Welcome Note…



Program 
Schedule



7

AVC 2021-Program Schedule

1
Day November 03, 2021Wednesday

08.00 - 08.30 Registrations & Opening Ceremony

08.30 - 09.05
Welcome Address: H.E. Alhaji Dr. Mahamadu Bawumia, Vice 
President, Ghana

09.05 - 09.15
About Cambridge Africa Program: Dr. Tabitha Mwangi, 
Programme Manager

  09.15 - 09.35   Photograph Session and Coffee Break

Keynote Presentation

09.35 - 09.55
Title: Towards a Cohesive and Collaborative Atmosphere for 
African Virologists

Prof. Kwamena Sagoe, University of Ghana, Legon

Plenary Talk 1

9.55 - 10.20
Title: COVID-19 Vaccination: Relevant Issues

Prof. Maryam Aminu, Ahmadu Bello University, Zaria, Nigeria

10.20 - 11.35   Oral Presentations
Session1: Viral Transmission and Pathogenesis

Chair: Dr. Peter Quashie

10.20-10.35

Title: Placement of Portable Laboratory Based on 
Recombinase Polymerase Amplification (RPA) in Low Income 
Settings Reveal the Circulation of Dengue Virus Serotype 1 of 
Asian Origin in Senegal

Idrissa Dieng, Institut Pasteur de Dakar, Senegal
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10.35-10.50
Title: COVID-19 Vaccine Perception and Acceptance in Africa

AbdulAzeez A. Anjorin, Lagos State University, Nigeria

10.50-11.05
Title: The Role of Host Factors in HIV Latency

Selase Deletsu, Tokyo Medical and Dental University, Japan

11.05-11.20

Title: Serological Evidence of High-Risk Human 
Papillomavirus 16 and 18 Infection and Risk Factors in 
Prostate Cancer in Northwestern Nigeria

Ajang A.Yakubu, University of Jos, Nigeria

11.20-11.35

Title: Studies on Molecular Epidemiology of Rotavirus Strains 
among Children in Borno and Yobe States, Northeastern 
Nigeria
Akinola Monilade, University of Maiduguri Teaching Hospital 
(UMTH), Maiduguri, Borno State, Nigeria 

Plenary Talk 2

11.35-12.00

Title: The Contributions of African Virologists in the 
Advancement of Research on the Continent

Prof. Theophilus K. Adiku, University of Health and Allied 
Sciences, Ho, Ghana

12.00 - 12.20   Poster Presentation Session 1

01
Title: Co-infection of Human Papillomavirus, Herpes Simplex 
Virus -2 and Cervical Dysplasia Among Women in Kaduna 
State, Nigeria  
Adejo Daniel Stephen, Ahmadu Bello University, Zaria, Nigeria

02
Title: Seroprevalence of Poliovirus IgG Antibody Among 
Apparently Healthy and Malnourished Under Five (0-59 
months) Children, in Potiskum, Yobe State, Nigeria

Ya’u Saleh, Bayero University Kano, Nigeria
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03
Title: Seroprevalence of Hepatitis E Virus in Camels in Jigawa 
State, Nigeria

Anyang Annabel Sharon, University of Abuja, Nigeria 

04
Title: Prevalence of Hepatitis B Virus Among Women Receiving 
Highly Active Antiretroviral Therapy and their Exposed Infants in 
Some Hospitals in Katsina Metropolis, Nigeria

Abdulaziz Shehu Batsari, Ahmadu Bello University, Zaria, 
Nigeria

05
Title: Incidence of Adenovirus/Rotavirus among Under 5 Years 
Children in Akwa Ibom State, Nigeria

Owowo E. Etanguno,  Akwa Ibom State University, Nigeria

06
Title: Ultramorphologic Structural Analysis of Orf Virus 
Isolated from a Sheep in Sokoto Metropolis, Sokoto State, 
Nigeria

Nafi’u Lawal, Usmanu Danfodiyo University, Sokoto, Nigeria

07
Title: Morbidities of Toxoplasmosis with HIV, HBV and HCV 
Co-infections Among Pregnant Women Attending Antenatal 
Clinic at Plateau State Specialist Hospital, Jos Plateau State

Christopher R. Pam, Nasarawa State University, Keffi, Nigeria

08
Title: Farmers’ Knowledge of Potato Viruses and Management 
Strategies in the Western Highlands of Cameroon

Temfack Deloko Dely-Carlos (Cameroon), University of 
Dschang, Cameroon

09
Title: Stakeholder Perspectives on HIV Cure Research in Ghana

Helena Lamptey, Noguchi Memorial Institute for Medical 
Research, University of Ghana, Legon

10
Title: Evaluation of Clinical Features Associated with Herpes 
Simplex Virus-2 in Women Attending Selected Hospitals in 
Parts of Kaduna State, Nigeria

Eleyi Rosemary Ameh, Ahmadu Bello University, Zaria, Nigeria



10

AVC 2021-Program Schedule

 12.20 - 13.10   Lunch Break/Poster Viewing
Plenary Talk 3

13.10-13.35

Title: A novel HRM assay for the simultaneous detection and 
differentiation of eight poxviruses of medical and veterinary 
importance

Dr. Gelaye Esayas, National Veterinary Institute, Ethiopia

13.35 - 14.35   Oral Presentations
Session 2: Viral Transmission and Pathogenesis

Chair: Mildred Adusei-Poku

13.35-13.50
Title: Hepatitis B Virus HBIg Therapy Escape Mutants in HIV/
HBV Coinfected Individuals in Abuja Nigeria

Ifeorah Ijeoma Maryjoy, University of Nigeria Nsukka, Enugu, Nigeria

13.50-14.05

Title: Molecular and Serological Surveillance of Avian Influenza 
and Newcastle Disease Virus Infections in Poultry in Ghana

Boampong Twumasi, West African Center for Cell Biology of 
Infectious Pathogens, Univerisity of Ghana, Ghana

14.05-14.20

Title: Clinical Chemistry Parameters and the Viral Load of an 
Individuals Infected with Hepatitis B and Hepatitis C Viruses 
attending Federal Teaching Hospital, Abakaliki.

Emioye Abraham Adesola, Nnamdi Azikiwe University Teaching 
Hospital, Nnewi, Nigeria

14.20-14.35

Title: Serologic Evidence of Silent but Significant Rift Valley 
Fever Virus Infection Among Occupationally Exposed Persons 
in Northern Nigeria 

Arthur O. Oragwa, University of Jos, Nigeria

Plenary Talk 4

14.35 - 14.55

Title: Thirty-five Years of HIV Research in Ghana: 
Achievements, Challenges and Prospects

Dr. Evelyn Yayra Bonney, Noguchi Memorial Institute for 
Medical Research, University of Ghana, Legon
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14:55 - 15:10   Coffee Break

15.10 - 16.00   Workshop on Grant Writing
Nana Oye Akuffo, Office of Research, Innovation and 
Development (ORID), University of Ghana

16.00 - 16.45   Oral Presentations

Session 3: Virus Evolution, Epidemiology & Immmunology
Chair: Dr. Selase Deletsu

16.00 - 16.15
Title: Comparative Analysis of HIV/Malaria Coinfections among 
HIV-1 Infected Individuals in Old Cross River State, Nigeria

Edith Nnenna Oketah, University of Port Harcourt, Nigeria

16.15 - 16.30

Title: Emergence of HIV-1 Drug Resistance Mutations in 
Patients after 12 Months of Antiretroviral Therapy

Asamoah  Benjamin, West African Centre for Cell Biology of 
Infectious Pathogens, University of Ghana, Legon

16.30 - 16.35
Title: Detection of Human Papilloma Virus in Blood and Fibroid 
Tissue of Women in Zaria, Nigeria

Ethni Ada Elijah, Ahmadu Bello University Zaria, Nigeria

Plenary Talk 5

16.35 - 17.00

Title: Virology Research in Ghana: The Story of Norovirus 
Research at WACCBIP

Prof. Osbourne Quaye, West Africa Centre for Cell Biology of 
Infectious Pathogens, University of Ghana, Legon.

17:00-17.15
Title: Amino Acid Variations in HBsAg Influence Hepatitis B 
Virus Entry into HuH7 Cells

Chidinma Raymond, University of Nottingham, UK
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17:15-17.30

Title: Cassava Mosaic Disease (CMD) Resistance/Tolerance 
Evaluation in Selected Improved Cassava Varieties (ICVS) 
using Biological, Serological and Molecular Approaches

Doris Mensah-Wonkyi, Biotechnology and Nuclear Agriculture 
Research Institute, Ghana

17.30 to 18.30   Virtual Room Hangout

End of Day 1
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2
Day November 04, 2021Thursday

08.00-08.30 Registrations

Plenary Talk 6

08.30 - 8.55
Title: Antiviral Therapy: Towards the Personal and the Precise

Prof. Craig E. Cameron, School of Medicine, University of North 
Carolina at Chapel Hill, U.S.

08.55-11.05   Oral Presentations
Session4: Antiviral  and Oncology
Chair: Prof. Elvis Asare-Bediako

08.55-09.10
Title: Identification of Novel Anti-Lassa Virus Agents using a 
Minigenome System

Afowowe Tosin Oladipo, Nagasaki University, Japan

09.10-09.25

Title: High Level of Viral Suppression Among HIV Patients 
Taking Antiretroviral Therapy in Ghana

Boateng Anthony Twumasi, Noguchi Memorial Institute of 
Medical Research, University of Ghana, Legon

09.25-09.40

Title: Inhibtition of HIV Replication In Vitro by Three Local 
Herbal Extracts

Christopher Z-Y Abana, Noguchi Memorial Institute of Medical 
Research, University of Ghana, Legon

09.40-09.55   Coffee Break

09.55-10.10

Title: Assessment of Anti-Rabies Properties of Jatropha 
Curcas Stem Bark Extract on Rabies Virus

Mada Umoru Alesa, National Veterinary Research Institute 
Vom, Nigeria
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10.10-10.25
Title: Endophytic Fungi: Reservoir of Novel Natural Antiviral 
Compounds

Hussaini M. Ibrahim, Ahmadu Bello University Zaria, Nigeria

10.25-10.40

Title: Molecular Mechanisms of Oncogenenesis by Galid Alpha 
Herpes Virus 2, an Oncolytic Virus against which the First 
Anti-Cancer Vaccine has been Developed

Belanyeh Getachew, National Veterinary Institute, Ethiopia

10.40-10.55
Title: Detection of Genetic Variation in ORF Virus Isolated from 
Goats using the B2L Gene

Nafi’u Lawal, Usmanu Danfodiyo University, Sokoto, Nigeria

10.55-11.05   African Virologists Network (AVN) - Pre-launch

11.05-12.20   Oral Presentations
Session 5: Virus Evolution, Epidemiology & Immunology

Chair: Dr. Belanyeh Getachew

11.05-11.20

Title: Stability of Homologous Sequence Insertion in the 
Rotavirus Genome

Agbemabiese Chantal Ama,  Noguchi Memorial Institute of 
Medical Research, University of Ghana, Legon

11.20-11.35

Title: Serological Investigation of Porcine Parvovirus, Porcine 
Reproductive and Respiratory Syndrome and Transmissible 
Gastroenteritis in Pigs in Nigeria

Aiki-Raji Comfort Oluladun, Univerity of Ibadan, Nigeria

11.35-11.50
Title: Prevalence of Human Cytomegalovirus IgM antibodies in 
Pregnant Women in Port Harcourt, Rivers State, Nigeria

Nnenna Frank-Peterside, University of Port Harcourt, Nigeria

11.50-12.05

Title: Prevalence and Possible Risk Factrs Associated with 
Rotavirus Diarrhoea Among Children 0-5 Years in Parts of 
Kaduna State, Nigeria

Aishatu Mohammed Aliyu, Kaduna State University, Nigeria
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12.05-12.20
Title: Prevalence of Rubella Virus IgG antibodies in Pregnant 
Women in Port Harcourt, Rivers State, Nigeria

Tochi Ifeoma Cookey, University of Port Harcourt, Nigeria

12.20 -13.00   Lunch
Plenary Talk 7

13.00 - 13.25
Title: Utilisation of Viral Genomics in Epidemic Response: 
From Ebola to SARS CoV-2

Prof. Ian Goodfellow, University of Cambridge, UK

Plenary Talk 8

13.25 - 13.50

Title: The Case of Hide and Seek with the Zika Virus in 
Uganda: A Futile Hunt?

Dr. Angelina Kakooza, Makerere University College of Health 
Sciences, Uganda

Plenary Talk 9

13.50 - 14.15

Title: Progress Towards Finding a Cure for HIV Infection: 
Shock and Kill Versus Block and Lock

Dr. George Boateng Kyei, Noguchi Memorial Institute for 
Medical Research, University of Ghana, Legon

Plenary Talk 10

14.15 - 14.40

Title: Genomics Characterization and Surveillance of Microbial 
Threats in West Africa

Prof. Christian Happi, African Centre of Excellence for 
Genomics of Infectious Diseases (ACEGID), Redeemer’s 
University, Nigeria

14.40 - 14.50   Poster Presentation Session 2

11
Title: Hepatitis B virus infection Among Prison Inmates in 
Borno State: Determination of Prevalence of Surface Antigen 
(HBsAg) and Possible Risk Factors of Disease.
Salisu Lawan, College of Nursing and Midwifery Damaturu, Yobe 
State, Nigeria
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12
Title: Rubella and the Devastating Effects of Congenital 
Rubella Syndrome

Asoh Emmanuel Kaego, University of Ibadan, Nigeria

13
Title: Influence and Impact of Co-infection with 
Schistosomiasis and COVID-19

Ado I. Murjanatu, Federal University Dutse, Jigawa State, Nigeria

14

Title: Seroprevalence of Hepatitis B Virus Profile and 
Plasmodium Co-Infection Among Patients Attending Hospitals 
in Wukari and Environs, Taraba State Nigeria

Ubandoma Andefiki, Department of Microbiology Federal 
University Wukari, Nigeria

15
Title: HIV, HBV and HCV Infections Among Livestock Handlers 
in Ibadan, Nigeria

Adewale Victor Opayele, University of Ibadan, Ibadan, Nigeria

16
Title: Epidemiology of Influenza and RSV Among Outpatients 
with Influenza-like Illness at Two Public Health Clinics in 
South Africa, 2012-2019

Yaw Awuku-Larbi, University of Witwatersrand, South Africa

17
Title: Syphilis Co-infection in a Cohort of HIV-positive 
Individuals Receiving Anti-Retroviral Therapy in Ghana

Araba Abaidoo-Myles, Noguchi Memorial Institute for Medical 
Research, University of Ghana, Legon

18
Title: Prevalence of Hepatitis C Virus Infection Among 
Students of Ahmadu Bello University, Samaru Campus, Zaria.

Zainab Garba Anchau, Ahmadu Bello University, Zaria, Nigeria

14.50-15.00   Coffee Break
15.00 - 17.45   Oral Presentations

Session 6: Virus Evolution, Epidemiology and Immunology
Chair: Dr. Evelyn Yayra Bonney



17

AVC 2021-Program Schedule

15.00 - 15.15
Title: Henipa-like viruses in Fruit bats in Ghana   

Richard Suu-Ire, University of Ghana, Legon

15.15 - 15.30
Title: Molecular Characterisation of ampeloviruses Infecting 
Pineapple in Ghana

Prof. Elvis Asare-Bediako, University of Cape Coast, Ghana

15.30 - 15.45

Title: Evaluation of Hepatitis B Surface and Envelope Antigens 
Among HIV Patients on HAART Attending Federal Medical 
Centre in Keffi, Nigeria

Christopher R. Pam, Nasarawa State University, Keff 

15.45 - 16.00
Title: Electrophoresis of Rotavirus Detected in Children Under 
Five Presenting with Gastroenteritis in Northwestern Nigeria

Shaibu A. Munirat, Ahmadu Bello University Zaria, Nigeria

16.00 - 16.15
Title: Perceptions and Values: A Paradise for HIV Epidemic in 
Orashi, Rivers State, Nigeria
Aaron Umasoye Udogadi, University of Port Harcourt, Nigeria

16.15 - 16.30
Title: Marker-assisted Breeding for Resistance to Blast and 
Rice Yellow Mottle Disease in Ghana
Kirpal Agyemang Ofosu,  University of Cape Coast, Ghana

16.30 - 16.45
Title: Seroprevalence Of West Nile Virus In Malaria Patients In 
Portharcout, Nigeria

Mary Uche Igwe, University of Port Harcourt, Nigeria

16.45-17.00

Investigating determinats of low COVID-19 severity in an 
African population
Quashie Peter Kojo, West African Centre for Cell Biology of 
Infectious Pathogens, University of Ghana, Legon

17.00-17.15
Title: Seroprevalence of Hepatitis B Infection Among HIV 
Infected Patientd in Port Harcourt, Rivers State, Nigeria

Phillip O. Okerentugba, University of Port Harcourt, Nigeria
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17.15-17.30

Title: Seroprevalence of SARS Cov2 IgM and IgG in Patients 
with Cough and Rhinitis Seen at some Primary Health Centres 
in Zaria, Nigeria.

Elijah Ekah Ella, Ahmadu Bello University Zaria, Nigeria

17.30-17.45

Title: Genetic Diversity of HIV-1 in South-South Nigeria’’ 
Divulges a Mingling of Nigerian and Cameroonian genotypes

Iheanyi Omezuruike Okonko, University of Port Harcourt, 
Nigeria

17.45-17.55   Presentation of Awards/Closing Remarks

18.00   Cocktail
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Professor Kwamena Sagoe
University of Ghana, Legon

KEYNOTE  SPEAKER

Towards a Cohesive 
and Collaborative 
Atmosphere for African 
Virologists 

The COVID-19 pandemic has brought 
to the fore the need for African 
Scientists to reexamine their modus 

operandi to accommodate the ever-
changing landscape of emerging and 
re-emerging infectious diseases. This 
congress, which intends to encourage 
us to take a path of collaboration and 
adventure, is long overdue. There is the 
existence of the Africa CDC, WHO, and 
several North-South collaborations, but it 
is time for us to strengthen and develop 
South-South collaborations among 
virologists. We need to work together 
to feed these organizations, not with 
disease outbreak data and requests 
for testing support, but with candidate 
diagnostics, therapeutics, and vaccines. 
The African Union Science, Technology, 
and Innovation Strategy for Africa 
(STISA) places science, technology, and 
innovation at the core of the continent’s 
development. By extension, SISTA 
therefore recognizes that if Africa wants to 
break the shackles of poverty, there is the 
need for us to work together to develop 
diagnostics, therapeutics, and vaccines 
not only for our continent, but also for 
global use. Many of our colleagues, 

especially those trained within the past 
decade or more, have acquired the 
skills needed to be able to work towards 
achieving these outcomes. It is time to 
work together to push the frontiers of 
virology on the continent forward. It is my 
prayer that the Good Lord will lead and 
help us to achieve our goals, beginning 
with this meeting.

Biography
Prof. Kwamena Sagoe is a Public Health/
Molecular Virologist and an Associate Professor 
at the Department of Medical Microbiology, 
University of Ghana Medical School.  His 
principal research interest is to look at the 
effects of the genetic variability of viruses 
on the epidemiology, diagnosis, vaccination, 
and therapy.  His research includes genetic 
diversity of HIV, HBV, and rotaviruses but with 
special emphasis on HIV drug resistance and 
co-infections, areas in which he has several 
publications.  He has a special interest in the 
use of peptides in HIV therapy and has a book 
chapter on “Bioinformatics, microbiology 
and economic growth in Ghana”.  His current 
research is on analyzing sub-populations of 
HIV and HBV using NGS.  He is a member of the 
National HIV Drug Resistance Expert Committee 
of the National AIDS Control Programme, and 
the National Polio Expert Committee, both in 
the Ghana Health Service in Ghana.  He is a 
member of the Editorial Board of the Journal of 
Clinical Virology and has done ad hoc reviews 
for several journals including Journal of Medical 
Virology, PLOS ONE, Journal of Acquired Immune 
Deficiency Syndrome, Journal of AIDS & Clinical 
Research, and the BMC Infectious Diseases and 
is a member of the International AIDS Society.
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Professor Maryam Aminu
Ahmadu Bello University, Zaria, Nigeria

GUEST  SPEAKER

COVID-19 Vaccination: 
Relevant Issues 

Severe Acute Respiratory Syndrome 
Coronavirus-2 (SARS-CoV-2) causes 
Coronavirus disease 2019 (COVID-19). 

The COVID-19 outbreak was first identified 
in December 2019 in Wuhan, China and on 
the 11th of March 2020, the World Health 
Organization (WH0) declared the outbreak 
a pandemic. Since then, over 243 million 
cases and 5 million deaths attributable 
to COVID-19 have been reported to WHO, 
making it one of the deadliest pandemics 
in history. The disease is a highly 
transmittable and pathogenic disease 
with highly variable symptoms, ranging 
from none to life-threatening illness. The 
SARS-CoV-2 spreads mainly through 
airborne droplets, aerosols and via 
contaminated surfaces leaving infected 
persons as they breathe, cough, sneeze, 
or speak and enter another person via 
their mouth, nose, or eyes. Asymptomatic 
individuals remain infectious for up to 
two weeks and can spread the virus. 
To bring the pandemic to an end, herd 
immunity must be achieved by having a 
large proportion of the world immune to 
SARSCoV-2. The quickest way to achieve 
herd immunity during a pandemic is 
through vaccination and the primary aim 
of vaccination is to prevent serious illness 
and [to] save lives. There is however 
misinformation and conspiracy theories 
about SARS-CoV-2 origin, the scale of 
the pandemic and COVID-19 vaccines. 

False information, including intentional 
disinformation, has also been spread 
through social media, text messaging, 
and mass media. This paper therefore 
discusses the relevant issues concerning 
COVID-19 and its vaccines; with emphasis 
on the reality of the pandemic, importance 
of the vaccines, the vaccine design and 
targets. Concerns such as mutation(s) 
and SARS-CoV-2 variants and efficacy of 
the vaccines will also be discussed.

Biography
Prof. Maryam Aminu, a UNESCO-L’ORÉAL Fellow and 
a Senior Fulbright Scholar, was born in Kaduna, 
Nigeria. She obtained her B.Sc. degree in 1991 from the 
Department of Microbiology, Ahmadu Bello University, 
Zaria, followed by her M.Sc., PGDE and PhD degrees in 
the same institution where she has since 1996 been 
a Faculty. She is the Head of Department and the 
Deputy Dean of Life Sciences. Prof. Maryam is involved 
in immunization surveys and characterization of 
viruses with main focus on rotaviruses, Human 
papillomaviruses, HIV and SARS-CoV-2. She has 
presented 89 papers in scientific meetings, has 98 
published articles, 10 proceedings, a book and a 
manual to her name. She has supervised 14 Ph.D. and 
52 M.Sc. students. She is an Honorary Member of the 
Council of Science Association of Nigeria, a member 
of the African Rotavirus Network and the National 
Verification Committee on Elimination of Measles. She 
is also the Treasurer of the Fulbright Alumni Association 
of Nigeria and the Vice President II of the Kaduna 
Chapter of US Exchange Alumni. She is a member of 
the American Society for Virology, American Society of 
Microbiology, African Society of Virology and Nigerian 
Society of Microbiology. She has just been appointed a 
member of the Programme Management Committee 
to the African Regional Cooperative Agreement for 
Research, Development and Training Related to 
Nuclear Science and Technology (AFRA).
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Professor Theophilus Adiku
University and of Health and Allied Sciences, 
Ho, Ghana

GUEST  SPEAKER

The Contributions of 
African Virologists 
in the advancement 
of research on the 
Continent 

This presentation will focus mainly 
on infectious diseases research, 
especially in the field of virology 

on the African continent, highlighting 
some gaps in the areas, which needs 
to be addressed. An aspect of the 
presentation will also address the 
need to accelerate efforts at training 
young virologists from the African 
continent, in order to expand the scope 
of work necessary to move forward 
the frontiers of virology on the African 
continent. The growing competence of 
Africa’s scientists in various fields and 
the cross-sectoral collaborations to 
perform research that will inform the 
direction of public policies, is growing 
rapidly. Hence data-driven intervention 
programmes are the acceptable norms 
in policy development in the region. In 
this context, it is important to look at the 
preparedness of African scientists in 
terms of their independence, technical 
competence levels, scientific rigor 
and openness, and identify ground-
breaking work and the quality of the 
outcomes of such efforts. However, such 
ground-breaking work can only occur if 

the necessary scientific infrastructure is 
available.  In the field of virology, there 
are currently available research centers 
of excellence with a number of them 
equipped with containment facilities 
on the continent and the necessary 
equipment to carry out advanced 
research work in critical areas, with 
successful outcomes. 

Biography
Prof. Theophilus Korku Adiku is a Microbiologist 
and Associate Professor in the Department 
of Biomedical Sciences, School of Basic and 
Biomedical Sciences, University of Health and 
Allied Sciences, Ho, Ghana, since April 2017. He 
was the Acting Dean of the School, but currently 
holds the position of Coordinator of Graduate 
Studies of the University. He has previously 
worked for more than 25 years, first starting as a 
senior research assistant and later as a lecturer 
in University of Ghana. During his lectureship 
appointment at University of Ghana, he served 
as head of the Virology Unit, and later as the 
Head of the Department of Medical Microbiology, 
of the University of Ghana Medical School. He 
was also the former head of the departments 
of Microbiology and Immunology, of the Central 
Laboratories of Korle-Bu Teaching Hospital, 
Ministry of Health, Ghana. He also served for 
a period as a WHO Consultant Virologist for 
Poliomyelitis Containment in Africa Sub-Region. 
Prof. Adiku had his BSc. (Biological Sciences) 
degree from Kwame Nkrumah University of 
Science and Technology, Kumasi Ghana, and 
later his PhD (Microbiology), with specialization 
in Virology, from The University of Reading, UK. 
He did his postdoc at the University of Liverpool, 
UK, where he was also appointed an Honorary 
Research Fellow.
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Dr. Gelaye Esayas
 National Veterinary Institute, Ethiopia

GUEST  SPEAKER

A novel HRM assay 
for the simultaneous 
detection and 
differentiation of 
eight poxviruses of 
medical and veterinary 
importance 

Poxviruses are responsible for 
medically and economically 
important diseases of animals and 

man worldwide. Most poxviruses are 
classified based on the name of the 
host species from which the sample 
was originally collected even though 
some poxviruses have a broader host 
range. As some of these poxviruses have 
similar geographical locations and can 
infect the same animal species, this can 
cause problems for clinical diagnosis 
of these diseases. The purpose of the 
present study was to develop and 
evaluate a novel multiplex assay 
based on the high-resolution melting 
(HRM) principle for the simultaneous 
detection and differentiation of 8 
poxviruses belonging to three genera: 
Orthopoxvirus, Capripoxvirus and 
Parapoxvirus. The assay is based on 
HRM-curve analysis (HRMCA) of PCR 
amplicons that are produced using 
genus specific primer pairs, and dsDNA 

binding dye. Differences in fragment 
size and GC content were used as 
discriminating power. The target genes 
were selected to achieve PCR amplicons 
with similar size but enough nucleotide 
differences to provide intra-genus 
genotyping within each of the 3 genera; 
PCR amplicons of different sizes and 
overall GC content to provide enough 
separation between the melting regions 
of the 3 genera; and after multiplexing 
a clear separation of the 8 poxviruses. 
Here, we present a novel multiplex PCR 
method for the simultaneous detection 
and differentiation of eight poxviruses, 
belonging to 3 genera: cowpox virus 
(CPXV) and camelpox virus (CMLV) 
[genus Orthopoxvirus]; goatpox 
virus (GTPV), sheeppox virus (SPPV) 
and lumpy skin disease virus (LSDV) 
[genus Capripoxvirus]; orf virus (ORFV), 
pseudocowpox virus (PCPV) and 
bovine papular stomatitis virus (BPSV) 
[genus Parapoxvirus]. The specificity 
and discriminating power of the 
method was validated using isolates 
from sheep, goats, cattle, camels, cats 
and humans. The assay generated 
3 well separated melting regions for 
each genus and provided additional 
intra-genus genotyping allowing the 
differentiation of the 8 poxviruses based 
on amplicon melting temperature. Out 
of 271 poxviral DNA samples tested: 7 
CPXV, 25 CMLV, 42 GTPV, 20 SPPV, 120 
LSDV, 33 ORFV, 20 PCPV and 2 BPSV were 
detected; 2 samples presented co-

Co-authors: Mach L, Kolodziejek J, Grabherr R, 
Loitsch A, Achenbach JE, Nowotny N, Diallo A, Lamien CE.
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infection with CMLV and PCPV. The assay 
is specific, sensitive, and reproducible, 
and allows the simultaneous detection 
and classification of 8 poxviruses that 
are of public health and veterinary 
importance.

Biography
Esayas GELAYE obtained a DVM degree from 
the Faculty of Veterinary Medicine, Addis Ababa 
University, Ethiopia in 1999; MSc in Medical 
Biotechnology from Wageningen University, 
The Netherlands in 2008; and PhD in Virology/
Biotechnology from the University of Natural 
Resources and Life Sciences, Austria with 
distinction in 2016. He also acquired several 
research positions at different international 
research centers, including as a research 
fellow on vaccinology at Flinders University, 
Adelaide, Australia, in 2008. Most recently at 
McGill University, Canada on the development 
of recombinant vaccines using non-replicative 
Adenovirus vectors as a platform for viral 
vaccines. His primary research is mainly 

focused on genetic characterization of animal 
pathogens, developing diagnostic methods, 
improving existing vaccines and developing 
safe and effective vaccines using next-
generation vaccine development techniques for 
the prevention and control of emerging and re-
emerging animal and zoonotic diseases. He has 
developed couples of molecular and serological 
methods for the simultaneous detection and 
differentiation of viral pathogens. He authored 
and co-authored more than 60 articles in 
peer-reviewed journals and two book chapters. 
He is a principal or co-investigator in several 
interdisciplinary projects that are conducted in 
collaboration with national and international 
researchers. Esayas teaches post-graduate 
students and mentors MSc and PhD candidates. 
He served as Animal Health consultant at the 
Joint FAO/IAEA Division, Animal Production and 
Health Laboratory, Seibersdorf, Austria. Since 
2019, Esayas has been selected as a fellow of the 
Ethiopian Academy of Sciences. He is an active 
member of professional associations, technical 
working groups and international vaccinology 
networks. Currently, Esayas is serving as Deputy 
Director General at the National Veterinary 
Institute of Ethiopia.
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Dr. Evelyn Yayra Bonney
Noguchi Memorial Institute for Medical 
Research, University of Ghana, Legon

GUEST  SPEAKER

Thirty-five Years 
of HIV Research in 
Ghana: Achievements, 
Challenges and 
Prospects 

Since the first cases of the Human 
Immunodeficiency Virus (HIV) 
were detected in Ghana in 1986, 

scientists have conducted research 
spanning biomedical, clinical, and 
social sciences. Basic science research 
aimed at molecular and antigenic 
characterization and epidemiology. 
Social science research focused 
on stigma reduction, societal and 
religious beliefs that informed people’s 
understanding of the HIV epidemic 
and attitudes and behaviours that 
enhanced the spread of the virus within 
communities. Clinical research has 
focused on opportunistic infections 
and how to manage symptoms of AIDS. 
Public education was intensive and 
key populations were targeted with 
messages aimed at prevention. The 
introduction of antiretroviral therapy 
(ART) in Ghana in 2003 redirected 
research focus to virus-host interactions, 
markers of disease progression, 
prevention of mother-to-child 
transmission, co-infections with other 
pathogens and anti-viral properties of 
herbal formulations. With the scale up 

of ART, research into virologic failure, 
antiviral resistance, and optimization 
of drug regimens for optimum clinical 
management took the centre stage. 
The need to find a cure or remission 
or at least an effective vaccine for HIV 
has remained on the research agenda 
since 1986. Thus, research in Ghana is 
currently focused on finding a cure or 
at least remission and or a vaccine for 
HIV while continuing to contribute data 
to enhance effective management 
of HIV with antiretroviral therapy. 
This presentation will highlight some 
previous research findings, challenges 
associated with HIV research and 
prospects in the field of HIV research in 
Ghana.

Biography
Dr. (Mrs.) Evelyn Yayra Bonney is a Research 
Fellow, at the Noguchi Memorial Institute for 
Medical Research, University of Ghana. Her 
research focuses on Human Immunodeficiency 
Virus (HIV). She investigates genetic variability, 
antiviral resistance, and virus-host interactions 
during HIV infections, while working towards HIV 
cure or remission. She is a fellow of IAS Research 
Academy Towards an HIV Cure and an Alumna 
of the Global Health Equity Scholars (GHES) 
program. Dr. Bonney is also involved in SARS-
COV-2 research looking at mother-to-child 
transmission of SARS-CoV-2 and the impact of 
COVID-19 on HIV infection/management, access 
to care and disease outcomes. Dr. Bonney 
teaches Virology, Molecular Biology and HIV/
AIDS management at the University of Ghana. 
She has several publications in peer-reviewed 
journals.
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Professor Osbourne Quaye
West Africa Centre for Cell Biology of Infectious 
Pathogens, University of Ghana, Legon

GUEST  SPEAKER

Virology Research in 
Ghana: The Story of 
Norovirus Research at 
WACCBIP 

Noroviruses are a highly diverse group 
of RNA viruses that cause acute 
gastroenteritis. Different genotypes 

of noroviruses have been associated 
with different transmission patterns 
and disease severity, and host genetic 
factors including ABO antigens and 
mutations in the fucosyltransferase (FUT2 
and FUT3) genes affect susceptibility of 
individuals. It was important to better 
understand norovirus infection, strain 
diversity, evolutionary dynamics, and the 
host genetic factors associated with risk 
to norovirus infection in our setting, as 
well as to understand the mechanism by 
which the virus causes disease. Evolution 
of circulating norovirus strains was due 
to intra- and intergenic recombination 
of the capsid and polymerase genes, 
and neither secretor status nor genotype 
difference was associated with 
susceptibility. Investigating the effect of 
phosphorylation of protein kinase B (Akt), 
a key signaling protein in eukaryotic cells 
that controls many cellular processes 
such as glucose metabolism and cell 
proliferation for survival, using murine 
norovirus, suggested that phosphorylated 
Akt (p-Akt) increased during infection of 
murine macrophages with acute MNV-1 

and persistent CR3 and CR6 MNV strains. 
Inhibition of Akt with MK2206 reduced 
infectious virus progeny, which may be 
due to defects in virus genome replication 
or virus assembly or cellular egress in a 
strain dependent manner. The data from 
our norovirus research studies suggest 
that Akt signaling plays a role in norovirus 
replication cycle, and the epidemiological 
and evolutionary studies provide baseline 
information for vaccine policy decisions.

Biography
Prof. Osbourne Quaye obtained a B.Sc. in 
Biochemistry and Chemistry, and M.Phil. in 
Biochemistry, both from the University of Ghana, 
Legon. He worked at the Noguchi Memorial 
Institute for Medical Research (N.M.I.M.R.) as a 
Research Assistant and relocated to Atlanta, 
Georgia, USA, where he obtained a PhD in 
Chemistry (Biochemistry option) from the 
Georgia State University, Atlanta, Georgia. After 
his doctorate degree, he worked at the Centres for 
Disease Control and Prevention (CDC), Atlanta, 
Georgia, USA as a Microbiologist. Dr. Quaye 
returned to Ghana to take up a faculty position 
as a Lecturer and a Principal Investigator at the 
Department of Biochemistry, Cell and Molecular 
Biology, University of Ghana, Legon, where he is 
currently an Associate Professor and Head of 
Department. He is also the Head of Monitoring 
and Evaluation, and a Management Committee 
Member of the West African Centre for Cell 
Biology of Infectious Pathogens (WACCBIP) and 
serves on various boards and committees within 
and outside the University of Ghana. His research 
interests are in Virology, which includes but not 
limited to Human Immunodeficiency Virus, Viral 
Gastroenteritis, Viral Hepatitis, Filoviruses and 
Cancer-causing Viruses.
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Professor Craig E. Cameron
University of North Carolina at Chapel Hill, NC, 
U.S.A.

GUEST  SPEAKER

Antiviral therapy: 
Towards the personal 
and the precise 

With each viral outbreak, it 
becomes clearer that we have 
yet to master the ability to 

predict accurately newly emerging or 
reemerging viruses. One mission of our 
laboratory has been the creation of 
fundamental knowledge on the chemistry 
and biology of the viral RNA-dependent 
RNA polymerase (RdRp) to facilitate 
development of broad-spectrum antiviral 
therapeutics and RdRp-mechanism 
based strategies for viral attenuation 
and vaccine development. Our goal is 
to enable a rapid response to a viral 
outbreak independent of etiology.  This 
lecture will describe our recent studies 
exploiting a high-throughput, magnetic-
tweezers assay for polymerase elongation 

and a high-throughput, microfluidics-
based assay to monitor viral infection 
dynamics in single cells. These studies 
reveal unexpected mechanisms of action 
for antiviral therapeutics and provide 
insight into the virus lifecycle masked by 
population-level studies.  In addition, we 
make the case for single-cell analysis 
enabling the observation of between-
individual variation in outcomes of 
infection, a capability essential to applying 
principles of personalized medicine to 
antiviral therapy.

Biography
Craig E. Cameron is a Jeffrey Houpt Distinguished 
Investigator, Professor of Virology and Chair of the 
Department of Microbiology and Immunology at 
the University of North Carolina at Chapel Hill. He 
is a Fellow of the American Association for the 
Advancement of Science and American Society 
for Microbiology. Prof. Cameron is on the editorial 
board of the Journal of Biological Chemistry and 
Journal of Virology..
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Professor Ian Goodfellow
University of Cambridge, UK

GUEST  SPEAKER

Utilization of viral 
genomics in epidemic 
response: From Ebola to 
SARS-CoV-2 

Technological developments have 
resulted in a step-change in our 
ability to use next generation 

sequencing approaches for pathogen 
sequencing. The cost per genome as 
well as the ease of implementation 
now means that pathogen sequencing 
no longer requires complex laboratory 
infrastructure and can be performed 
under field conditions. During the 2014-
2016 Ebola epidemic in West Africa, we 
deployed NGS technology as part of the 
national response efforts in Sierra Leone. 
Working together with collaborators 
from the University of Birmingham and 
Edinburgh, we were able to integrate rapid 
Ebola virus sequencing approaches into 
the public health response. In-country 
real-time sequencing of Ebola virus 
played a key role in rapidly identifying 
(or refuting) possible sources or 
transmission and hence played a critical 
role in informing the response near the 
end of the epidemic. Following the Ebola 
epidemic, the ARTIC-network (https://
artic.network/) was established via a 
Wellcome Trust Collaborative award and 
has since focused on developing an end-
to-end solution for viral genomics. During 
this talk, I will discuss our experience in field 

deployment of sequencing technologies 
as part of epidemic response, furthermore 
I will describe our recent work as part of 
the ARTIC network on the development of 
field-deployable pathogen sequencing 
workflows and how the ARTIC have played 
a key role enabling sequencing of SARS 
CoV-2 across the globe.

Biography
Prof. Ian Goodfellow is a Wellcome Senior 
Fellow and deputy head of the Department of 
Pathology at the University of Cambridge. His 
research focuses on the mechanisms of RNA 
virus replication and pathogenesis as well 
as the identification of control measures for 
the prevention or treatment of infections. By 
combining genomics, proteomics, cell biology 
and biochemistry his lab studies the molecular 
detail of norovirus genome replication and 
translation. His lab also established the use 
of reverse genetics to study the molecular 
basis of norovirus pathogenesis, developing 
the first infectious reverse genetics system for 
noroviruses. Prof. Goodfellow has worked closely 
with several commercial partners to develop 
novel therapeutic approaches against viral 
infection and is currently collaborating on a 
novel anti- norovirus therapeutic that is in phase 
1 clinical trial. He has recently expanded his 
interests to understand the virus-host interface 
in veterinary pathogens including viral zoonosis. 
During the 2014-16 Ebola virus epidemic, Prof. 
Goodfellow was involved in the establishment 
and running of one of the first diagnostic 
facilities in Sierra Leone in the Bombali district of 
Sierra Leone. Working with Public Health England, 
Professor Goodfellow led a team of scientists 
who established an Ebola virus diagnostic at 
the Mateneh Ebola Treatment Centre in Makeni. 
In April 2015, Prof. Goodfellow obtained funding 
from the Wellcome Trust to establish real-time 
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sequencing capacity in a tent next to the diagnostic lab in the treatment centre. He and his team 
established a robust sequencing workflow and were able to sequence clinical samples within 24 
hours of isolation from the patient. Working closely with the WHO, Public Health England, the Sierra 
Leonean Ministry of Health, the US CDC, Prof. Goodfellow was heavily involved in the provision of 
sequencing for use in real-time epidemiological tracing/monitoring of Ebola infections in Sierra 
Leone and (in collaboration with Nick Loman) neighbouring Guinea. Their lab was also involved in 
providing clinical trial support to several studies during the Ebola epidemic. Following the end of 
the epidemic, Prof. Goodfellow has established the University of Makeni Infectious Disease Research 
Laboratory, which now provides in-country next generation sequencing and laboratory support to 
researchers working within Sierra Leone.
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GUEST  SPEAKER

The Case of Hide and 
Seek with the Zika Virus 
in Uganda: A Futile Hunt? 

Zika virus (ZIKV) infection is an 
emergent public health problem 
globally, due to its ability to cause 

devastating neurological effects on the 
developing brains of infected foetuses. 
Evidence of positive seroprevalence of ZIKV 
infection in humans has previously been 
documented in several African countries 
however there is limited information 
from Uganda where the ZIKV was initially 
isolated in 1947. The aim of this study was 
to determine the sero-prevalence of ZIKV 
and associated factors among pregnant 
women in Uganda. A cross-sectional 
study was performed among pregnant 
women attending routine antenatal care 
at Entebbe Grade B hospital, Uganda. An 
eligible participant included a pregnant 
woman who had been a full time resident 
in the study catchment area for at least 
six months, with fever or history of fever 
in the preceding six weeks prior to the 
antenatal visit. Interviews about socio-
demographic characteristics, past 
medical history and, the past and present 
obstetric performances were conducted. 
From each participant, 5mL of whole blood 
and 1.0mL of urine was collected and 
tested for Zika, Chikungunya, and Dengue 
viruses using IgM-capture enzyme-
linked immunosorbent assay (ELISA). 

Confirmation of any of these infections 
was done using quantitative real-time 
polymerase chain reaction (PCR) assays. 
We analysed data from a sample of 
330 pregnant women, (gestational 
age >12 weeks prior to term) whom we 
enrolled from August to December 2018. 
Participants came from varied locations 
within a catchment area along the shores 
of Lake Victoria in Wakiso district, Uganda. 
All participants were seronegative on 
IgM ELISA for the Zika, Chikungunya, 
and Dengue viruses in serum, however 
only one participant’s urine sample 
was seropositive for an unidentified 
flavivirus which was isolated by PCR. 
These preliminary findings suggest a 0% 
seroprevalence of the ZIKV in its natural 
habitat despite evidence of circulating 
infection in the country. Genetics, 
development of herd immunity and/or 
reduced presence of the vector Aedes 
mosquito population could be reasons 
for this. Further studies are warranted to 
verify this observance.

Biography
Dr. Angelina Kakooza Mwesige is a Senior 
Lecturer and Child neurology specialist in the 
Department of Paediatrics and Child Health, at 
Makerere University College of Health Sciences, 
Kampala, Uganda. She has participated 
in multiple research studies in the fields of 
neurodevelopmental disorders in children with 
special emphasis on Epilepsy, Cerebral palsy, 
and Autism. Currently she is a Co-PI on a study 
entitled “Cerebral Palsy in Uganda: epidemiology, 

Dr. Angelina Kakooza-Mwesige
Makarere University College of Health Sciences, Uganda
Co-authors: James. K. Tumwine, Ian Goodfellow, 
Julius. K. Lutwama
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risk factors and intervention”, in collaboration with researchers from Karolinska Institute, Sweden 
as well as a multidisciplinary study on “Epilepsy prevalence and cultural barriers to treatment” in 
Uganda, in collaboration with researchers from Duke University, North Carolina, USA. She has special 
interest in infectious disease complications of the central nervous system in unique populations 
(pregnant women and children) and is doing a post-doctoral fellowship with the Makerere University 
THRiVE-2 program and University of Cambridge UK, on a study entitled “Zika virus: neurocognitive 
function and genotype in Uganda”. She is the Chair of the International League Against Epilepsy- 
Africa region (ILAE) (2017-2021). She is a board member on the African Child Neurology Association 
and the African Regional Committee of the International Brain Research Organization. She is the 
treasurer of the East African Academy on Childhood Disability, and member of the national technical 
working group on ‘Identification and Early Intervention for Childhood Disabilities’ in Uganda.
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GUEST  SPEAKER

Progress Towards 
Finding a Cure for HIV 
Infection: Shock and Kill 
Versus Block and Lock

Approximately 37 million people 
are afflicted with the human 
immunodeficiency virus (HIV) 

resulting in over 1.2 million deaths annually. 
Although anti-retroviral therapy (ART) 
can suppress the virus, recover immune 
function and improve patient outcomes, 
it does not provide cure. Patients need 
to take ART daily for the rest of their lives 
leading to compliance issues, emergence 
of drug resistance and medication side 
effects. Moreover, in the developing world, 
access to ART is limited. Even if every 
patient with HIV had access to ART, the 
cost going forward will be unsustainable. 
Hence there is the need to find a lasting 
remission or cure for HIV.  The cases of 
the ‘Berlin patient’, the ‘London patient’ 
and the ‘Mississippi baby’ have renewed 
enthusiasm about the prospects for HIV 
cure. The main obstacle to HIV cure from 
patients on ART is viral latency in resting 
T cells and other reservoirs that produce 
virus once treatment is interrupted. We will 
review the current state of the research 
on HIV reservoirs and discuss functional 
cure versus sterilizing cure. In addition, 
approaches to cure such as ‘shock 

and kill’, ‘block and lock’, DNA editing, 
immune therapies and bone marrow 
transplantation will be reviewed.  Some 
of the speaker’s own work in the US and 
Ghana will also be shared.

Biography
Born and raised in Ghana, Dr. Kyei obtained his 
medical degree from the University of Ghana 
Medical School. After internship at the Korle-Bu 
Teaching Hospital in Accra, he served as a family 
physician for three years at Manna Mission 
Hospital. While working as a family physician, Dr. 
Kyei earned an MPhil degree from the University 
of Ghana where he characterized mycobacteria 
isolates causing tuberculosis in HIV and non-
HIV infected patients. He immigrated to the 
US in 2003 and earned a PhD in molecular 
genetics/microbiology at the University of New 
Mexico, working on molecular aspects of HIV/TB 
interactions in macrophages. Subsequently, Dr. 
Kyei moved to Washington University in St. Louis, 
USA, where he completed Internal Medicine 
residency, Infectious Diseases fellowship and 
postdoctoral studies in HIV pathogenesis. He is 
board certified by the American Board of Internal 
Medicine.  Dr. Kyei returned to Ghana in 2018 
and joined the University of Ghana’s Noguchi 
Memorial Institute for Medical Research. His 
research laboratories at Washington University 
and Noguchi, supported by the US National 
Institutes of Health and the European Developing 
Countries Clinical Trials Partnership (EDCTP), 
are focused on understanding HIV persistence. 
Specifically, he is interested in the host factors 
that enable the virus to persist in patients in 
the face of anti-retroviral therapy and strong 
immune pressure. The goal is to identify and 
characterize therapeutic targets that will be 
useful for HIV cure. 

Dr. George Boateng Kyei
Noguchi Memorial Institute for Medical 
Research, University of Ghana, Legon
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GUEST  SPEAKER

Genomics 
characterization and 
surveillance of microbial 
threats in West Africa

Identification and characterization of 
microbial threats such as infectious 
bacteria and viruses from human-to-

human or animal-to-human transmission 
remains crucial in public health, most 
especially in a globally connected world. 
Diseases from the most remote village in 
the world can spread to the most civilized 
city in under 48 hours because of ease in 
travel and doing business in the twenty-
first century. Furthermore, West African 
countries have been adversely affected 
with several infectious diseases ranging 
from Lassa, Ebola, Yellow fever, Dengue 
and the novel human coronavirus which 
have resulted in thousands of deaths. Here, 
we applied an unbiased next generation 
sequencing approach also known as 
metagenomics to detect and characterize 
a wide range of infectious diseases in 
the region from clinical samples such as 
blood, saliva and nasopharyngeal swabs 
in symptomatic and asymptomatic 
people during different outbreaks. Asides 
sequencing, we have adopted a novel and 

advanced diagnostic technique called 
CRISPR-Cas-13a (SHERLOCK) technology 
to develop high sensitive rapid diagnostic 
kits to detect SARS-CoV2, Lassa, Dengue 
and Ebola virus with both fluorescent and 
lateral flow readouts. In addition, we have 
also established a surveillance system 
in place in collaboration with health 
agencies in order to swiftly respond to 
disease outbreaks and also monitor 
genomic variants of viruses in real-time 
by using cutting edge computational 
tools and infrastructure at the ACEGID 
laboratory to study mutations and how 
they affect the host. 

Biography
Prof. Happi is the Director of the World Bank-
funded African Center of Excellence for Genomics 
of Infectious Disease (ACEGID), Professor of 
Molecular Biology and Genomics, and the former 
Dean of the College of Postgraduate Studies at 
Redeemer’s University, Nigeria. He completed 
his PhD at the University of Ibadan, and his 
postdoctoral fellowship at Harvard University, 
School of Public Health. He received the Merle 
A. Sande Health Leadership Award in 2011; the 
2016 Award of Excellence in Research, by the 
Committee of Vice- Chancellors of Nigerian 
Universities; and the 2019 Human Genome 
Organization (HUGO) Africa Prize for his seminal 
work on infectious diseases genomics in Africa, 
including Ebola and Lassa fever. 

Professor Christian Happi
Redeemer’s University, Ede, Nigeria
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Placement of Portable Laboratory Based on 
Recombinase Polymerase Amplification (RPA) in 
Low Income Settings Reveals the Circulation of 
Dengue Virus Serotype 1 of Asian Origin in Senegal
Idrissa Dieng
Virology Department, Institut Pasteur de Dakar, Dakar, Senegal

Co-authors:  Boris Gildas Hedible, Moussa Moïse Diagne, Ahmed Abd El Wahed, 
Cheikh Tidiane Diagne, Cheikh Fall, Vincent Richard, Muriel Vray, Manfred 
Weidmann, Amadou Alpha Sall and Oumar Faye

E-mail : Idrissa.DIENG@pasteur.sn

In Africa, fever is among the most common symptoms leading patients to seek 
healthcare. For a very long time, fever due to malaria was the default assumption, 
even without accurate case definition. With the growing success of efforts to control 

malaria in Sub-Saharan African countries, the incidence of this disease is in decline, 
whereas the proportion of patients with non-malaria febrile illness (NMFI) increases. 
NMFI diagnosis mainly depends on the clinical signs, which in most cases are unspecific. 
Specific determination of the etiologies of NMFI suffers from a lack of reliable diagnostic 
tests. However early diagnosis of NMFI cases is a key factor for better patient care and 
for disease control. The aim of this study was to define the arboviral etiologies of NMFI 
in a low resource setting (Medina Gounass in the suburb of Dakar, Senegal) using a 
mobile laboratory based on Recombinase Polymerase Amplification (RPA) assays. For 
this purpose, blood samples from 104 children under 10 years of age were tested for the 
presence of 5 arboviruses: Dengue virus, Zika virus, yellow fever virus, Chikungunya virus, 
Rift Valley fever virus. This screening led to the detection of DENV in 3 out of 104 collected 
blood samples. The results were confirmed in the laboratory by real-time RT-PCR, 
partial sequencing, and NS1 antigen capture ELISA (Bio-Rad, France). The phylogenetic 
analysis of the derived DENV-1 sequences clustered them with sequences of DENV-1 
isolates from Guangzhou in China in 2014.  In conclusion, the mobile setup is an optimal 
method for identification of the causative agent of NMFI, as it revealed the same results 
obtained under the laboratory settings using real-time PCR, NS1 antigen capture and 
classic virological methods (Virus isolation followed by Immunofluorescence Assay). 
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COVID-19 Vaccine Perception and Acceptance in 
Africa
AbdulAzeez A. Anjorin
Department of Microbiology (Virology Research), Lagos State University, Nigeria

Co-authors:  Ismail A. Odetokun, Ajibola I. Abioye, Hager Elnadi, Mfon V. Umoren, 
Bamu F. Damaris, Joseph Eyedo, Haruna I. Umar, Jean B. Nyandwi, Mena M. 
Abdalla, Sodiq O. Tijani, Kwame S. Awiagah, Gbolahan Idowu, Sifeuh N. A. Fabrice, 
Aala MO. Maisara, Youssef Razouqi, Zuhal E. Mhgoob, Salim Parker, Osaretin E. 
Asowata, Ismail O. Adesanya, Maureen A. Obara, Shameem Jaumdally, Gatera F. 
Kitema, Taofik A. Okuneye, Kennedy Mbanzulu, Hajj Daitoni, Ezekiel F. Hallie, Rasha 
Mosbah, Folorunso O. Fasina

E-mail : abdul-azeez.anjorin@lasu.edu.ng

The economic and humanistic impact of COVID-19 pandemic are enormous 
globally. No definitive treatment exists, hence the need for accelerated 
development and approval of COVID-19 vaccines. Vaccine hesitancy may limit 

the success of vaccine distribution in Africa, therefore we assessed the potentials for 
coronavirus vaccine hesitancy and its determinants among Africans. An online cross-
sectional African-wide survey was administered in Arabic, English, and French. Data 
were subjected to descriptive and inferential statistics. A total of 5,416 participants 
completed the survey. Approximately, 94% were residents of 34 African countries. Only 
62% of the participants were willing to receive COVID-19 vaccine and 79% were worried 
about its side effects. Thirty-nine percent expressed concerns of vaccine-associated 
infection. The odds of vaccine hesitancy was 0.28 (95% CI: 0.22, 0.30) among those who 
believed their risk of infection was very high, compared to others. The odds of vaccine 
hesitancy was one-fifth (OR = 0.21, 95% CI: 0.16, 0.28) among those who believed their 
risk of falling sick was very high, compared to those who believed their risk of falling 
very sick was very low. The OR of vaccine hesitancy was 2.72 (95% CI: 2.24, 3.31) among 
those who have previously refused a vaccine for themselves or their child compared 
to counterparts with no self-reported history of vaccine hesitancy. Participants want 
the vaccines to be mandatory (40%), provided free of charge (78%) and distributed in 
homes and offices (44%). COVID-19 vaccine hesitancy is substantial among Africans 
based on perceived risk of coronavirus infection and past experiences. 



37

African Virology Congress 2021

The Role of Host Factors in HIV Latency
Selase Deletsu
Department of Molecular Virology, Tokyo Medical and Dental University, Tokyo, 
Japan

Co-authors:  Haruki Kitamur1, Takaomi Ishida, Jin Gohda, Shoji Yamaoka, Hiroaki 
Takeuchi

E-mail : dennisdeletsu@gmail.com

Latency remains a barrier to achieving a sterilizing cure to HIV infection. It is thus 
important to find new host factor(s) which play a role in HIV-1 latency and which can 
be exploited to develop new and more efficient latency reversing agents (LRAs) to 

be used in HIV-1 therapy. Using RNA interference screening with a latently HIV-1-infected 
cell-line we identified the host protein Stathmin 1 (STMN1) as a host factor required for 
maintaining HIV-1 latency. In this preliminary research, we validated STMN1’s role through 
depletion experiments as well as transcriptional and chromatin immunoprecipitation 
analysis. Depletion of STMN1 significantly enhanced HIV-1 expression in a STMN1 
depletion dependent manner and forced expression of exogenous STMN1 suppressed 
it. We further showed that STMN1 depletion increases HIV-1 proviral transcriptional 
elongation. Moreover, chromatin immunoprecipitation (ChIP)-qPCR assays revealed 
STMN1 accumulation on/near the HIV-1 5’ LTR region compared to other regions on 
the HIV-1 provirus, suggesting the possible contribution of STMN1 to HIV-1 transcription. 
These results suggest that STMN1 is required for the maintenance of HIV-1 latency and 
implicates STMN1 as a novel therapeutic target to eradicate HIV-1.
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Prostate cancer is the leading cause of cancer death among men in Nigeria 
and second most common cancers of men worldwide with sexual history as a 
consistent risk factor. Since human papillomavirus (HPV) infection was first 

identified as a risk factor for cervical cancer, several sero-epidemiologic and tissue-
based studies have investigated HPV in relation to prostate cancer, another common 
genitourinary malignancy with mixed results. To further inform this potential association, 
we conducted a prospective and case-control investigation of HPV types 16 and 18 
in relation to risk of prostate cancer. Serum samples from 300 men were tested for 
IgG antibodies against HPV-16 and -18 virus-like particles (VLPs) using enzyme-linked 
immunosorbent assays (ELISA) specific for each type, and also screened for the level of 
prostate specific antigen (PSA) as well as performed digital rectal examination (DRE). 
However, 167 of the 300 men consented to DRE and those with PSA ≥ 4ng/ml and or 
abnormal DRE were referred for prostate biopsy. The data demonstrated that out of 
the 300 men screened, 24.0% had early prostate cancer and 28.7% had HPV. Of the 
total number infected with HPV of any type, 29.1% and 23.3% of them were infected with 
HPV 16 and HPV 18 respectively. The data revealed that both HPV-16 and -18 infections 
occurred more among the cases than in the controls (P<0.05). The data also revealed 
that the most common risk factors for prostate cancer are age, family history of 
prostate cancer, occupation, nature of diet and cigarette smoking, while infection with 
high-risk human papillomaviruses appeared to be an etiologic risk factor. This study 
represents for the first time the prevalence of HPV infection in prostate cancer in the 
Nigerian population and strengthens the hypothesis that HPV infection could be one of 
the co factors associated with risk of prostate cancer.
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Rotavirus A (RVA) is a leading cause of acute gastroenteritis in children globally. 
Nigeria among other countries is yet to introduce rotavirus vaccine as part of 
the routine immunization schedule. This study aimed at conducting studies 

on molecular epidemiology of rotavirus strains among children in Borno and Yobe 
States, Northeast Nigeria. A total of 705 stool samples were collected from children 
with clinical presentation of diarrhoea. All samples were screened using Enzyme 
Linked Immunosorbent Assay (ELISA) kit for the presence of RVA VP6 antigen. ELISA 
positive samples were further analyzed by Reverse Transcriptase Polymerase Chain 
Reaction (RT-PCR) to determine their VP7 (G) and VP4 (P) genotypes. A total of 257 
stool samples (36.5 %) were RVA positive with highest incidence observed in cold dry 
season, among male children and 0 to 5 years age group. Among the 44 randomly 
selected ELISA positive samples subjected to RT-PCR and PCR genotyping, the common 
P/G combinations detected were G2P[4] (34 %), G12P[8] (14 %), G9P[6] (14 %), G1P[8] 
(9 %), G2P[6] (7 %), G3P[6] (5 %), G1P[6][8] (5 %), G1P[6] (2 %), G1P[4][8] (2 %), and 
G2,3P[6][8] (2 %), G1P[4][6][8] (2 %), G12P[4][6][8] (5 %). This study documented a high 
rotavirus disease burden in children in the Borno and Yobe States with a diverse pool 
of circulating globally common genotypes. In this regard, a safe and effective rotavirus 
vaccine is urgently needed in Northeastern Nigeria, particularly in Borno and Yobe 
States to curb the associated morbidity and mortality among the populace.
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Coinfection with Hepatitis B and Human Immunodeficiency viruses remained a public 
health concern in Nigeria. Although a DNA virus HBV mutation rate exceeds that 
of other DNA viruses due to incorporation of RNA replicative intermediate requiring 

RT enzyme in the life cycle. Selective pressure due to host associated factors especially 
in HAART-experienced HIV coinfection also drives mutation across the genome leading 
to evolution of variants. The MHR of the S gene is under continual immune selection 
pressure leading to mutations that may have clinical implication. We therefore explored 
the mutations across the MHR of the S gene in Nigerian population of HIV/HBV coinfected 
participants on HAART. 113 consenting HIV/HBV coinfected participants were recruited from 
ARC in Abuja Nigeria between July -Oct 2017 (Mean Age 36.1 SD 11.9, F: 64; M: 49).  S gene 
amplification by nested PCR for 60 with detectable DNA was done and 33 amplicons were 
sequenced by sanger method and mutations on the MHR of the S gene explored using 
bioinformatic methods. Phylogenetic analysis showed 31 of the isolates to be HBV-E while 
2 others were HBV-A. Further exploration of the amino-acid sequence alignment using 
reference HBV-E and HBV-A S genes showed mutations across MHR associated with HBIg 
therapy escape in two females with HBV -E and other mutations in some others with yet to 
be documented clinical implication. This study showed the presence of mutations that may 
impact HBIg immunotherapy in two females of reproductive age in the study population.



41

African Virology Congress 2021

Molecular and Serological Surveillance of Avian 
Influenza and Newcastle Disease Virus Infections in 
Poultry in Ghana
Boampong Twumasi
West African Center for Cell Biology of Infectious Pathogens, University of Ghana

Co-author: Osbourne Quaye

E-mail : boampongtwumasi@gmail.com

Avian influenza and Newcastle disease continue to plague the Ghanaian poultry 
industry leading to high economic losses. Avian influenza virus infection in poultry 
has become endemic in Ghana from 2007. Also, reports indicate that Newcastle 

disease accounts for 80% mortality annually out of the estimated 16 million rural 
scavenging chicken population in the country. A cross sectional study was conducted 
from January to May, 2021 to estimate the prevalence of avian influenza and Newcastle 
disease virus infections in the Ghanaian poultry population. 2069 birds (chicken, guinea 
fowls, turkey, ducks and pigeons) were sampled (trachea swabs and cloacal swabs, 
aerosol samples and sera) from selected live bird markets and backyard poultry and 
commercial farms in the 16 regions of Ghana. 1669 swabs samples were screened 
for M-gene of both viruses using Real Time-Reverse Transcriptase Polymerase Chain 
Reaction (RT-PCR) followed by virus isolation and subtyping. The overall prevalence of 
avian influenza virus in poultry in Ghana was 5.27% and Newcastle disease virus was 
5.75%. 400 sera samples from selected poultry birds were screened for antibodies against 
avian influenza and Newcastle disease viruses using Enzyme Linked Immunosorbent 
Assay (ELISA) and the hemagglutination heme inhibition test (HA-HI) test, respectively. 
The seroprevalence for avian influenza 20.0% and Newcastle disease was 29.8%. This 
study provides a baseline data on the epidemiology of avian influenza and Newcastle 
disease across Ghana. It is important to carry out constant active surveillance to avoid 
future pandemics in the Ghanaian poultry population and subsequent health risk to 
humans as well.
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Hepatitis B and Hepatitis C viruses are the two most common chronic viral 
infections seen in the world. The aim of this study was to evaluate the clinical 
chemistry parameters of Hepatitis C virus among individuals infected with 

Hepatitis B virus attending Federal Teaching Hospital (FETHA), Abakaliki, Ebonyi State, 
Nigeria. Demographic, laboratory and clinical data together with blood specimens were 
collected from 480 subjects. Individuals were screened for the presence of HBsAg.  Their 
clinical chemistry parameter was assayed to know the status of their immune system 
using laboratory standard procedures. Out of the 480 subjects screened, 101 individuals 
were positive for hepatitis B virus surface antigen. Our study also revealed an overall 
percentage prevalence of 45 (male subjects 24.8, and female subjects 75.2). For HCV-
IgM, the higher percentage was found among the male counterparts infected with HBV 
(20 %) and female subjects with 13.2 %. The IgG was higher among male subjects with 16 
% and female subjects with 14.5 % while ages between 52-62 years presented a higher 
percentage of 50 each for both IgM and IgG. Farmers also gave a high percentage 
among the occupations observed, and there was a significant difference between the 
parameters observed in respect to their occupation (p < 0.05). The results obtained 
from the educational level gave the highest percentage among the primary school 
certificate holders and higher percentage of lymphocytes were found among the 
farmers. The results of the clinical chemistry of an individual positive for HCV revealed 
a high viral load among the male subjects and high Alanine aminotransferase (ALT) 
level were also found between the age of 19-29 years whereas higher creatinine level 
was found among the business men. Therefore, treatments for both acute and chronic 
states of HBV and HCV should commence immediately after diagnosis. 
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Rift Valley fever (RVF) is a zoonotic disease caused by RVF virus (RVFV) and 
transmitted primarily by mosquitoes and contact with fluids and tissues of infected 
animals. In humans, it is sometimes misdiagnosed because the symptoms 

resemble those of influenza and/or malaria. Butchers, abattoir workers and livestock 
keepers have the highest risk of infection. In this study, serum samples collected 
between February and September 2019 from 196 individuals comprising butchers 
(n=121), abattoir/slaughterhouse workers (n=55) and livestock keepers (n=20) in 
Benue, Sokoto and Borno States of northern Nigeria were screened using a commercial 
ELISA that detected anti-RVFV IgM and IgG alike (i.e., without segregation). Data from 
administered questionnaires and the ELISA results were statistically analyzed. Thirty-nine 
(19.9%) of the 196 samples were positive for RVFV antibodies. The distribution by States 
showed that 17.4% (8/46), 21.7% (15/69), and 19.8% (16/81) of samples from Benue, Sokoto 
and Borno States were seropositive, respectively. Additionally, 21.5% (26/121) butchers, 
16.4% (9/55) abattoir workers, and 20% (4/20) livestock keepers were seropositive, 
while 21.6% (22/102) and 18.1% (17/94) of samples collected during the dry and rainy 
seasons were seropositive, respectively. These findings suggest a significant exposure 
of the occupationally at-risk individuals in Nigeria to RVFV. The higher seroprevalence 
obtained in Sokoto and Borno States which share international borders with Niger, Chad 
and Cameroon, where evidence of RVF infections were recently reported, indicate a risk 
for Nigeria’s human and livestock populations as these borders are porous, allowing 
unhindered transboundary movement of animals.
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HIV and Malaria are two main global public health threats that dent development 
in low and middle-income countries. This study evaluated the immunological 
marker and HIV/Malaria coinfection in old Cross River State, Nigeria. A total of 417 

individuals partook in this study. The age of these individuals ranged from 4-72 years 
(average age = 39.1 years). Plasma samples were analyzed for HIV and Malaria using 
ELISA. The CD4 count was enumerated using the Partec CyFlow® Counter. Plasma viral 
loads (PVL) were determined using the Abbott Real-Time HIV-1 assay. Results showed 
that 230(55.1%) of the participants were in the 31-45 years age range. The majority 
(67.4%) of the HIV-1 infected individuals were females. An overall prevalence of HIV/
Malaria coinfection in Old Cross River State, Nigeria was 14.3%. A higher prevalence 
of HIV/Malaria coinfection was observed among age groups <25 years (17.5%) than 
in other age-groups, and in males (5.1%) than females (3.9%), in singles or divorced/
widow/widower (7.7%) than the married (2.3%), among those with primary education 
(7.5%) than other educational status (Secondary 4.8%, Tertiary 3.5%) and in students 
(10.0%) than other occupations. Higher HIV/Malaria coinfection was also observed 
among those with CD4 cell count <200 cells/μl and 350-499 cells/μl (5.7%) and PVL 
>5000 copies/mL (7.9%) compared to others with 2.0% prevalence. This study has 
added to the voices on ground to give a better view on the frequency and the pattern 
of distribution of HIV/Malaria coinfection since limited studies have been done on this in 
old Cross River State, Nigeria.
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The UNAIDs in 2013 set an ambitious target of 90-90-90, thus 90% of all people living 
with HIV must have been diagnosed, 90% of those diagnosed put on treatment and 
90% of the patients on treatment must achieve viral suppression. The commonest 

cause of therapeutic failure in HIV patients is the presence of drug resistance mutations. 
This study sought to investigate the emergence of drug resistance mutations in HIV 
protease and reverse transcriptase genes, twelve months after initiation of antiretroviral 
therapy. Ribonucleic acid (RNA) was extracted from archived plasma samples collected 
from 20 HIV infected patients before treatment and 12 months after.  Complementary DNA 
was synthesized followed by nested PCR targeting the protease and reverse transcriptase 
genes. The PCR products were sequenced and analyzed using Unipro UGENE, Seqman 
Pro and Bioedit. Consensus sequences were submitted to the Stanford HIV database to 
determine protease and reverse transcriptase resistance mutations. Females accounted 
for 70% of the patients studied while 30% were males. Generally, the patient had improved 
CD4 count 12months into treatment compared to the baseline. Viral loads had reduced for 
many patients. Out of the 20 patients studied, 2 had HIV-1subtype G, 4 had subtype B and 
14 had subtype CRF02_AG. Majority (45%) of the patients were on lamivudine, tenofovir 
and efavirenz, 27% were on zidovudine, lamivudine and efavirenz 9% on emtricitabine, 
tenofovir and efavirenz while another 9% are on zidovudine, lamivudine, nevirapine. 
Mutations detected at baseline to protease inhibitors included, I50N, L90M, K43T, L10F and 
Q58E while those against reverse transcriptase (RT) inhibitors included K65R a nucleoside 
reverse transcriptase inhibitor mutation and Y181Cn NNRTI resistance mutation. At 12 
months, reverse transcriptase resistance mutations detected were M41L, K101Q, V106I, 
K103E, Y181Q, and D67N while protease inhibitor mutations were K43T, L10F, Q58E, G73S. Our 
study shows the emergence of drug resistance mutations 12 months after ART initiation. 
Patients on treatment were more likely to develop resistance to reverse transcriptase 
inhibitors than protease inhibitors.; confirming the role of drug pressure in selecting for 
drug resistant mutants. No major protease inhibitor mutations were observed after 12 
months of treatment, very likely because the first line drug regimen the patients were on 
did not have any protease inhibitors. Transmitted drug resistance seems low in the study 
population. However, larger studies are required to generate more generalizable data. 
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Uterine fibroid also called leiomyoma is a benign tumor that originates from 
the myometrium and connective tissues of the uterus. Though viral aetiology 
remains a subject of study, studies have shown that estrogen and progesterone 

that proliferates growth of fibroid tumors can help human papilloma virus (HPV) 
infection persist and progress. Seroprevalence of HPV was determined among women 
of reproductive age with fibroid attending some hospitals in Zaria, Nigeria. Blood 
and fibroid tissue samples were collected from each of the 179 consenting women. 
Human papillomavirus was detected using ELISA Kits (MBS266745 by Mybiosource, 
Inc, Southern California, San Diego (USA)) and viral DNA was extracted from ten (10) 
randomly selected tissue samples from women whose blood samples were positive 
for HPV. After extraction, the DNA was subjected to conventional PCR to confirm HPV by 
amplification of the 450bp of the L1 gene. A prevalence of 89.94% (161/179) was obtained 
for HPV. The L1 gene was amplified in six of the 10 tissues samples by PCR. Education 
was the only sociodemographic factor found to be significantly associated with HPV 
(P=0.003). Family history of fibroid (P=0.020), number of sexual partners (P=0.005), 
sexually transmitted infection (P=0.046), use of contraceptives (P=0.038), abnormal 
bleeding (P=0.032) and presence of genital wart (P=0.044) were risk factors found to 
be significantly association with HPV. The high prevalence of HPV obtained in this study 
and the detection of the virus in the fibroid tissues of these women suggests probable 
association between HPV infection and leiomyoma which needs further investigation.
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Approximately 292 million patients currently experience chronic hepatitis B virus 
(HBV) infection, with 40% of patients progressing to cirrhosis when untreated. The 
lack of proofreading ability of the HBV polymerase results in high mutation rate of 

the genome, with hotspots of variation in the overlapping polymerase and HBV surface 
(HBsAg) genes. These mutations can alter virus replication and influence antigenicity, 
resulting in lack of detection in routine diagnostic HBsAg assays. Polymorphisms may 
result in decreased HBsAg expression and secretion efficiency. Therefore, it is necessary 
to examine the amino acid sequence of HBsAg with respect to the effect of mutations 
on the antigenicity and immunogenicity of HBsAg. Using site-directed mutagenesis, we 
constructed HBsAg mutants with defined mutations and cloned them into expression 
vectors. We studied the entry characteristics of virus particles possessing these HBsAg 
mutants using a lentiviral pseudotype in vitro model of virus entry. Hepatocytes (HuH7) 
were transduced to express sodium taurocholate co-transporting peptide (NTCP), the 
known HBV cell receptor.  HBsAg expression was assessed, and infectivity determined in 
HuH7 and HuH7.NTCP cells. Our results demonstrate that amino acid polymorphisms in 
specific positions of the HBsAg protein, as well as low frequency mutations, impact on 
the HBsAg-mediated entry, antigenicity and immunogenicity. We have identified some 
variants that appear to enter HuH7 cells in an NTCP-independent manner.
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About forty (40) ICVs have been released to curb CMD in Ghana. However, these 
ICVs continue to succumb to CMD both at multiplication centres and farmers 
fields. Approaches such as serological, molecular and grafting techniques should 

be exploited to evaluate the resistance of the ICVs years after their release. Twenty-
one ICVs and a local variety were planted in the field in 11*2 alpha lattice design in the 
coastal savannah and forest zone of the Volta region from 2018-2020 farming season. 
Twenty-two leaf samples were picked at 4MAP each year for serological (TAS-ELISA) 
and molecular (PCR) detection of the virus. TAS ELISA revealed that all but Hemaa and 
AGRA from the coastal savannah tested positive for ACMV. Ampong, TEK, Sika, Lamesese, 
Abasafita, Amansan, and Esam tested positive to EACMV at the coastal savannah with 
Ampong, Lamesese, Botan, Sika, AGRA, IFAD, and Capevas being positive in the Forest 
zone. The molecular evaluation saw all ICVs in the coastal savannah testing positive 
for ACMV except Amansan and Botan. Likewise, all the varieties tested positive to ACMV 
except Abelefia and Doku duade in the forest zone. However, none of the ICVs tested 
positive for EACMV in either of the locations meaning all the ICVs are resistant to EACMV 
but not ACMV. Biological indexing using the side graft method with a susceptible variety 
as a rootstock and ICVs as scions was carried in an insect-proof screen house. Each 
ICV was replicated 5 times with the fifth plant grafted on a healthy stock as a control. 
The grafted plants were tested using TAS-ELISA and PCR. The results revealed that none 
of the ICVs was resistant to ACMV except Esam and Afisiafi. Likewise, none of the ICVs 
tested positive to EACMV except Abrabopa and AGRA which had one grafted plant each 
testing positive to EACMV. Generally, Botan tested negative to ACMV and EACMV for 
TAS-ELISA, PCR and grafting in the first and second year indicating its stability in terms 
of CMD resistance. This variety could be exploited in future breeding programmes for 
the development of CMD-resistant/tolerant cassava varieties. 
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Lassa fever is a severe viral haemorrhagic disease which is endemic to some 
areas in West Africa, mainly Nigeria, Sierra Leone, and Liberia. The causative agent, 
Lassa virus (LASV), belongs to the family Arenaviridae and causes approximately 

300,000 cases of illness and an estimated 5,000 deaths annually. Nigeria has recorded 
369 confirmed cases with a case fatality rate of 21.3% in 2021.The only approved drug 
available for decades is Ribavirin. However, it has not adequately reduced the case 
fatalities (usually 15% to 30% annually) recorded in hospitals. Its limited efficiency 
supports the need for new and more effective anti-LASV agents. It has been revealed 
that only NP and L proteins are sufficient for the gene replication of LASV. Thus, we 
established a LASV minigenome system as a drug screening system for anti-LASV 
compounds, which is available at BSL-2 lab. The minigenome contains the 5’ and 3’ 
UTRs of the LASV genome and encodes a nano luciferase as a reporter. The system 
was completed by the provision of LASV NP and L expression plasmids in trans. It was 
then optimized to be suitable for high throughput screening for compounds which 
inhibit LASV replication. Using this system, 2,595 FDA-approved drug compounds were 
screened. Thirty-nine compounds inhibited the expression of the system by at least 
90%. Four of these compounds have a cytotoxicity less than 30 percent and have been 
selected for live virus studies. We expect to ultimately identify potential therapeutic 
candidates against Lassa virus which will foster public health safety.
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The UNAIDS’ ambitious treatment target to get the HIV epidemic under control by 
2030 calls for 95% of people living with HIV (PLWH) knowing their status, 95% of PLWH 
who know their status being on antiretroviral therapy (ART) and 95% of those on 

ART achieving viral suppression. This study sought to ascertain the state of achieving the 
third 95 in a group of HIV infected individuals on ART in Ghana. We enrolled a total of 390 
HIV infected individuals who were 18 years and above from three HIV treatment centres. 
CD4 count and viral loads were determined, and relevant demographic characteristics 
captured. It was observed that the median age of the participants was 45 years (IQR 21-
76) with the majority (71%) having minimal formal education; up to Junior High School 
level. Eighty percent of the participants had estimated CD4 counts greater than 350 
cells/ul. Importantly, 69% of the participants were virologically suppressed with viral 
load less than 50 copies/ml. The median duration since HIV diagnosis was 7 years 
(IQR 0-30) and 59% were on treatment for more than 6 years. The data also revealed 
that CD4 cell recovery was associated with sex, duration of treatment and years since 
diagnosis. Viral suppression was closely linked with being less than 40 years old and 
whether they had been on treatment for at least 6 years. Our data suggest that with 
little more effort, Ghana will be on the path to achieving the third 95 target.
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Although antiretroviral therapy (ART) has reduced mortality associated with HIV 
infection and improved lifespan, it does not provide a cure. A cure for HIV remains 
elusive due to persistence of the provirus in resting CD4+ T cells, which act as a 

reservoir to produce the virus once treatment is interrupted. Various HIV cure strategies 
are being investigated using novel compounds and herbal extracts that can reactivate, 
inhibit and/or block and lock the virus. Our study is screening a library of African herbal 
extracts for their ability to inhibit HIV replication or reactivate the virus from latency. 
We used U87 cell lines stably transfected with CD4 and CXCR4 (U87CD4CXCR4) 
for the screen. First, the cytotoxicity levels of the extracts were determined using 
3-(4,5-dimethylthiazol-2-yl)- 2,5-diphenyltetrazolium bromide (MTT) assay at a ten-
fold dilution. The cells were then infected with full length HIV NL4-3-luciferase in the 
presence of the extracts and controls (antiretroviral drugs and DMSO). HIV replication 
was determined by relative luciferase activity (RLA) in the presence of luciferin. The 
extracts, at a concentration of 30ug/ml, had no toxic effect on the cells after 48 hours. 
Three extracts (JJNC006SB, JJNC057SB, and JJNC064SB) at the same concentration of 
30ug/ml, inhibited HIV replication by 6-, 7-, and 3-folds respectively. These preliminary 
results indicate some inhibitory activity of the three extracts against HIV and calls for 
further investigation of their potential use and mechanism of action.
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The in-vivo activity of the crude ethanolic, methanolic and water extracts of the 
stem bark of Jatropha curcas stem bark on rabies virus infected mice were 
investigated. The Jatropha curcas was screened for phytochemicals. The LD50 

of the resultant extracts were determined. The phytochemical screening revealed 
the presence of saponins, tannins, cardiac glycosides, alkaloids, and flavonoids. The 
therapeutic property of Jatropha curcas stem bark extract in rabies infected mice 
showed that aqueous extract was very potent in retarding the manifestation of clinical 
rabies in the infected mice when compared to the negative control group (infected with 
CVS and untreated). All the 4 groups that were treated with aqueous extract of Jatropha 
curcas stem bark i.e. (500mg/kg and 1000mg/kg intramuscularly,500mg/kg and 
1000mg/kg orally, respectively) showed significant increase in survival period of mice 
(P< 0.05) as compared to the negative control group (Virus alone without treatment). 
Groups that were given ethanolic extract (500mg/kg and 1000mg/kg intramuscularly, 
500mg/kg and 1000mg/kg orally) also showed significant increase in survival period 
(P< 0.05) as compared to the negative control group. The methanolic group that was 
given 1000mg/kg intramuscularly, showed an increase in survival period (P< 0.05) as 
compared to the negative control. The ability of Jatropha curcas stem back to delay 
onset of clinical rabies disease and thereby increasing the survival period of the mice 
indicates the anti-viral properties of this plant.
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The global increase in morbidity and mortality rates is partly due to lack of effective 
treatment options as well as the emergence of microbial strains that are resistant 
to existing drugs. Hence the need to search for alternative natural sources of 

therapeutic compounds. Endophytes are microorganisms that colonize intracellular 
tissues of plants without causing any pathological or adverse effect to the plants. 
Recently studies on endophytes have gained attention because they produce different 
bioactive compounds with high level of structural diversity. They have been characterized 
by their capacity to produce varieties of secondary metabolites which have shown 
significant pharmaceutical potentials such as antiviral, antibacterial, and antifungal 
activities. There is a need to investigate the antiviral and antimicrobial activities of pure 
compounds produced by endophytes because of their high biodiversity and promising 
bioactivities against viruses and other microorganisms. Several bioactive compounds 
with promising antiviral activities against viruses such as Human Immunodeficiency 
Virus, Human Cytomegalovirus, Dengue virus, Influenza A virus, Herpes Simplex Viruses 
Type-1 and Tobacco Mosaic Virus have been isolated from endophytic fungi. Examples 
of bioactive compound isolated from endophytic fungi with antiviral activity include 
Altertoxin produced by Alternaria tenuissima, Emerimidine A and B, dendroaustin 
and austinol produced by endophytic Emericella sp., Pullularin A-D (cyclohexadepsi-
pepetides) produced by Pullularia sp., 6-O-demethyl-4-dehydroxyaltersolanol A from 
Nigrospora sp., Phomanoline-6-methoxymellein from Phoma sp., Brasilamides B,C 
and D from Praconiothyrium brasilense and Malformin A from Aspergillus tubingensis. 
This implies that bioactive compounds from endophytic fungi can serve as suitable 
candidates for the synthesis of novel antiviral agents.
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Marek’s disease (MD) is caused by Gallid alphaherpesvirus 2 (GaHV2) which 
results in about 100% mortality in susceptible poultry species. The virus 
belongs to the Herpesviridae family, subfamily Alphaherpesvirinae, and genus 

Mardivirus. It induces rapid-onset of CD4 T-cell lymphomas in its natural hosts. GaHV2 
is an excellent model for the study of virus-induced cancers. Several viral proteins and 
RNA encoded by various genes of GaHV2 are involved in T-cell transformation. Several 
viral genes such as meq, pp38, viral IL-8, ICP4 and viral telomerase RNA facilitate the 
neoplastic process. The Meq gene is the major factor responsible for tumorigenesis in 
chickens, because its deletion leads to breakdown of T-cell transformation. The major 
lytic antigen pp38 is linked with virulence and upregulated during lytic infection and 
lymphoma formation. Mutation or deletion of the vIL-8 gene decreases tumor formation 
and leads to attenuation of virulence. The viral telomerase (vTR) located in the TRL 
and IRL regions of the viral genome plays a central role in tumorigenesis, metastasis 
and maintenance of transformed cells. MicroRNAs (miRNAs) have been identified in 
the viral genomes of avian oncogenic αGaHV-2. They play critical roles in the virus life 
cycle, pathogenesis, and/or oncogenesis. miRNAs are a class of small (approximately 
22-nucleotide) regulatory molecules that block translation or induce degradation of 
target mRNAs. The miRNA-mediated regulation of signaling pathway is an important 
strategy for inducing rapid neoplastic transformation of target cells and development 
of tumors. GaHV-2 genomes encode 26 miRNAs located in the repeat regions along 
three gene clusters, namely the Meq-cluster, the mid-cluster, and the LAT-cluster. Meq-
cluster miRNAs are expressed in lymphomas that are produced by highly virulent GaHV-
2 strains compared to those produced by less virulent strains, thereby highlighting the 
potentially significant role of this gene cluster in the oncogenic process. Studies have 
confirmed that deletions of the entire Meq-cluster or a single miR-M4 precursor within 
the cluster from the viruses with different virulence significantly decrease or abolish virus 
oncogenicity demonstrating the critical role of the Meq-cluster in GaHV-2 pathogenesis 
and oncogenesis. The molecular mechanisms of oncogenesis by proteins and RNAs 
encoded by GaHV-2 genes are discussed in this review. 
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Orf virus (ORFV) is a highly contagious disease of sheep and goats seriously 
threatening the small ruminant industry in Nigeria. In order to understand the 
genetic diversity of ORFV, one isolate (UDUS/01/19/More strain) was obtained 

from goats involved in an outbreak in showing clinical signs of the disease. The virus was 
propagated using the chorioallantoic membrane (CAM) route. The isolate was verified 
further using polymerase chain reaction (PCR) and sequencing and analyzed for genetic 
variation and evolution. The results showed that B2L gene of the ORFV UDUS/01/19/More 
strain when compared with reference sequences deposited in GeneBank, NCBI showed 
considerable variability with 88.3-95.4% differences. Phylogenetic tree analysis based 
on B2L gene showed that isolate UDUS/01/19/More strain cluster in a different clade from 
the reference sequences. This is the first report showing genetic diversity in the major 
antigenic protein gene of ORFV responsible for outbreaks in Sokoto, North-Western 
Nigeria. 
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The rotavirus (RV) genome consists of 11 segments of double-stranded RNA. 
Naturally occurring RVs with long sequence duplications have been detected 
in immunocompromised children and they are genetically stable. Viable 

recombinant (r)RVs with heterologous sequence insertions can be made by reverse 
genetics. However, we found that heterologous sequence insertions of >1.3-kb render 
the rRV genome unstable during serial passaging in cell culture. To understand factors 
connected to the genetic instability of sequences inserted into RV genomes, we made 
a rRV (rSA11/NSP3-ncNSP3) that contained segment-7 with a head-to-tail partial 
duplication (non-coding-nc) of the NSP3. The duplication increased the segment-7 
from 1.1-kb (wildtype) to 2.0-kb. Serial passaging of rSA11/NSP3-ncNSP3 showed that, 
despite the long insertion, it was genetically stable. Interestingly, competition growth 
experiments performed by mixing rSA11/NSP3-NSP3 and rSA11-wt viruses showed that 
the NSP3-ncNSP3 RNA was preferentially packaged into progeny viruses suggesting that 
introduction of duplicated rotaviral sequences into the rotavirus genome may provide 
a pathway for increasing the genetic stability of long RNA insertions. To explore this 
possibility, the NSP3-ncNSP3 cassette was re-engineered, fusing a 2A element and UnaG 
or mRuby coding sequence immediately downstream of the first NSP3 ORF/duplicated 
ncNSP3 sequence. Viruses containing the 2.6-kb NSP3-2A-UnaG-ncNSP3, 2.9-kb NSP3-
2A-mRuby-ncNSP3 and 2.9-kb NSP3-ncNSP3-2A-mRuby RNAs were recovered and 
shown to be genetically stable. In summary, genetic stability is dictated by both the 
length and the nature of the inserted sequence and NSP3 sequence duplication may 
enhance genetic stability, a property critical for development of rotavirus as a vaccine 
expression vector.
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Despite the increasing popularity of swine production in Nigeria, infectious 
diseases are considered a major devastating and economically challenging 
factor in the industry. Infectious agents such as porcine parvovirus (PPV), porcine 

reproductive and respiratory syndrome virus (PRRSV) and transmissible gastroenteritis 
virus (TGEV) are recognized as important causes of reproductive failure, respiratory 
distress, and mortality in pigs. To sustain this industry that contributes significantly to 
the livestock sector of the economy, there is a need to investigate commercial pig flocks 
in the country for the presence of these viruses shown to affect porcine reproductive 
performance. Using commercial ELISA kits, 184 pig sera from five farms and four abattoirs 
in Ogun and Oyo states were screened for antibodies against PPV, PRRSV and TGEV. The 
antibody prevalence was 3.8%, 4.9% and 27.7% for PPV, PRRSV and TGEV, respectively.   
Since there is no vaccination against these swine diseases in the country, the antibodies 
detected in the pig sera indicated a natural exposure to the viruses. The absence of 
clinical disease in the pigs also suggests the possibility of a carrier status for these 
animals and shows that they could serve as hosts for the maintenance of the diseases. 
These findings highlight the need for and importance of continuous monitoring of pigs 
for diseases of economic significance in the country and facilitate early detection and 
ensure development of appropriate control measures against the disease. 
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Despite Cytomegalovirus (CMV) infection being associated with a potential risk to 
the fetus, there is limited data from Nigeria and many other developing countries 
regarding the epidemiology and the impact of CMV infections. This cross-

sectional study was conducted between February 2019 and November 2019 among 
pregnant women attending the antenatal clinic in University of Port Harcourt Teaching 
Hospital (UPTH), Port Harcourt, Nigeria to investigate the magnitude and associated 
factors of CMV infection. The specific CMV IgM antibody was detected using indirect 
enzyme linked immunosorbent assay (ELISA). Demographic and clinical data were 
collected using questionnaires. Data were analyzed using Microsoft Excel version 16. 
A total of 90 pregnant women with an age range of 20-49 years were enrolled. The 
seroprevalence of CMV IgM antibodies was 25.6%. On multivariable logistic regression 
analysis only occupation, family type, history of STDs, HIV status, and been married 
(p < 0.05) were found to independently predict CMV IgM seropositivity. Regarding the 
outcomes of previous pregnancies, the history of abortion/miscarriage independently 
predicted IgM seropositivity (p = 0.021). Infection with cytomegalovirus (CMV) during 
pregnancy may lead to congenital disease. Cytomegalovirus seroprevalence among 
pregnant women residing in Port Harcourt, Nigeria is high and is associated with poor 
pregnancy outcomes. There is a need to emphasize routine screening of CMV in order 
to establish the impact of CMV during pregnancy.
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Rotavirus strains cause infection of the small intestine leading to diarrhoea in 
the young of humans, other mammals and bird species. The study aimed at 
determining the prevalence of rotavirus (RV) and determining the possible risk 

factors that might predispose to the infections among children in parts of Kaduna State. 
A total of 469 stool samples from children 0-5 years were collected. The samples were 
analyzed for rotavirus using ELISA. The prevalence of RV was 31.0% (145/469). Children 
from Kachia LGA had the highest prevalence of 53.8% (28/52), while children from 
Kagarko LGA had the lowest prevalence of 21.0% (10/74). The difference was statistically 
significant (P=0.019). Highest prevalence of RV was recorded in March (75.0%:3/4) and 
the least in July (11.5%:3/26) with statistically significant difference (P=0.003). Female 
children had the highest prevalence of 32.1% (79/246) compared to male children 
(29.9%:66/221) with a non-significance difference (P=0.530). Children within 25-36 
months had the highest prevalence of 36.4% (28/77), while children 49-60 months had 
the lowest prevalence of 17.6% (6/34) with no significant difference (P=0.517). The result 
showed no statistically significant difference between the presence of RV infection 
with vomiting, fever, dehydration, source of drinking water, boiling of drinking water, 
attendance of day care and playing with toys (P>0.05). The study has revealed that 
rotavirus remains an important cause of acute diarrhoea among children in Kaduna 
State, Nigeria. Hence the need for improvement in sanitation and the implementation 
of the vaccines into the childhood immunization programme.
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Rubella infects pregnant women during the first trimester and can result in a 
spectrum of congenital defects in newborns known as Congenital Rubella 
Syndrome (CRS). The aim of the study was to determine the seroprevalence of 

Rubella IgG antibodies among pregnant women attending the antenatal clinics of 
University of Port Harcourt Teaching Hospital (UPTH). The demographic details relevant 
to the study were obtained from the clinic records and the information obtained. About 
2–3 ml of blood sample was collected aseptically from pregnant women at the antenatal 
clinic and was processed accordingly for detection of IgG and IgM antibodies specific 
for rubella virus by enzyme-linked immunosorbent assay (ELISA). In this study, of the 90 
samples screened for rubella antibody IgG, 87(96.7%) were positive while three (3.3%) of 
the samples were negative to IgG antibody presence. The highest prevalence of Rubella 
IgG antibodies (100.0%) was recorded among pregnant women within the age group 20-
29 and 40-49 year. Higher prevalence of Rubella IgG antibodies was recorded among 
singles (100.0%), pregnant women with secondary education and those with no formal 
education (100.0%), business executive, trading, artisan, students and the unemployed 
(100.0%), Christianity (96.3%), first trimester (100.0%), women with no children (100.0%), 
those of polygamous family (100.0%), HIV seropositive (100.0%) and those with no history 
of STDs (97.6%). There was equal level of prevalence of 96.6% among both persons with 
or without history of abortion. This study revealed that considerably higher number 
(96.7%) of pregnant women already have antibody against the virus however, 3.3% of 
them need immunization to the virus in order to prevent congenital infections, foetal 
death, miscarriage, congenital malformation.
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Bats play a vital role in the provision of ecosystem services including pollination, 
seed dispersal and arthropod control, among others. However, bats are known 
or suspected to be evolutionary hosts of several high consequence zoonotic 

pathogens, including filoviruses (Ebola and Marburg viruses), Hendra and Nipah 
viruses, and severe acute respiratory syndrome coronaviruses. Bats and Bugs Project 
has been investigating the infection and spillover dynamics of zoonotic bat viruses 
in Africa since 2007. Between 2018 - 2021, we investigated Henipaviruses in fruit bats 
(Eidolon helvum) at 3 roost sites in Ghana. We trapped 1,335 e. helvum bats and took 
blood samples for serology. We also collected, non-invasively, under roost bat urine 
samples for molecular identification of viruses. Seropositives (ranging 66-90%) were 
detected in the sera collected at the 3-sampling sites by Luminex test and Pseudo 
virus neutralization assays. Using two different PCR amplification methods we detected 
henipa-like sequences in the Urine samples. In conclusion, we detected henipa-like 
viruses in urine in e. helvum bats and sera from the bats were seropositive. We therefore 
conclude that Henipa-like viruses circulate in fruit bats in Ghana that require further 
study to identify the virs and its public health potential.
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Mealybug wilt of pineapple (MWP) is the most destructive viral disease of pineapple 
worldwide. The disease is caused by pineapple mealybug wilt-associated virus 
(PMWaV), a member of the family Closteroviridae and the genus Ampelovirus 

and transmitted by mealybugs. In order to detect and characterize viruses associated 
with MWP in Ghana, 24 pineapple plant samples showing typical symptoms of MWP 
including tip dieback, descending curling, wilting and reddening of leaves, were collected 
during a survey of the Central Region of Ghana in 2019. Three quantitative real-time 
polymerase chain reaction (qRT-PCR) assays with PMWaV species specific primers 
were conducted for amplification of heat shock protein 70 gene (HSP70) of PMWaVs in 
the diseased samples. Three different viral species namely PMWaV-1, PMWaV-2, and 
PMWaV-3 were detected from the plant samples, with occurrence of mixed infections.  
Sixteen out of the 24 samples (66.7%) were infected with at least one of the three 
species of PMWaVs identified. The purified qRT-PCR products of fourteen isolates were 
sequenced in both directions. The HSP70 gene sequences of our field isolates shared 95.2 
to 100% nucleotide identities for PMWaV-1, 98.2 to 100% for PMWaV-2 and 97.5 to 99.3% for 
PMWaV-3 with corresponding published isolates from GenBank. Phylogenetic analyses 
of both nucleotide and deduced amino acid sequences of the HSP70 genes of our field 
isolates and 24 published sequences from GenBank, confirmed the presence of PMWaV-1, 
PMWaV-2 and -PMWaV-3 detected from the pineapple samples. This is the first report of 
the presence of PMWaV-1, PMWaV-2 and PMWaV-3 in pineapple fields in Ghana as well 
as in Africa.
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Hepatitis B Virus (HBV) infection amongst patients with HIV is a serious public health 
challenge in Sub Saharan Africa. Consequently, Hepatitis B envelope Antigen 
(HBeAg) has shown to be a biomarker for active viral proliferation in hepatocytes, 

infectivity, and transmission and is associated with increased risk of hepatocellular 
carcinoma (HCC). Thus, a cross-sectional study to evaluate the Seroprevalence of 
HBsAg and HBeAg among HIV patients on HAART attending ART clinic at FMC, Keffi was 
undertaken. 2mls of blood samples were collected from 200 consenting patients who 
also completed semi-structured questionnaires. The samples were analyzed using the 
HBV-5 panel test kit (Qingdad hightop biotech Co, Ltd, Hangzhou, China). 33 of the 200 
samples collected were positive for HBsAg, with a prevalence of 16.5% of which 18 (54.5%) 
were HBeAg positive. The study revealed that HIV infected Males (21.7%) had the highest 
burden of HBV than their females (10.6%) counterparts (p>0.05). 20.5% of HBV infection 
was among those aged 21-39 years, this group also recorded the highest occurrence of 
HBeAg (77.8%), the lowest HBV prevalence was recorded among those aged <20 years 
(7.7%) with no HBeAg occurrence. Chi square analysis reveals no significant relationship 
between HBV infection with age, marital status, educational level, alcohol consumption, 
smoking habit, HBV vaccination history, occupation, and knowledge of HBV (p>0.05). 
However, our results also showed that ART history had significant association with HBV 
infection(p<0.05). The occurrence of HBsAg and HBeAg among HIV infected individuals 
is a cause for concern and requires urgent actions from all stakeholders.
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Rotavirus accounts for an estimated 200,000 fatalities worldwide. The burden of 
the disease is higher in developing countries where the majority of rotavirus-
associated deaths occur. Nigeria is one of the countries with the highest rotavirus 

deaths and rotavirus vaccination is yet to be implemented in the immunization program 
in the country. This study characterized group A Rotaviruses from children below 5years 
old presenting with gastroenteritis in two selected States in the North-western part of 
the Country (Kano and Kaduna). A total of 561 diarrhoeic stool samples were collected 
and screened for rotavirus using commercially available Enzyme linked immunosorbent 
assay (ELISA) kit (ACCU Diagnostic Automation/Cortex Diagnostics Inc, USA). The 
dsRNA genome of rotavirus was extracted from samples that were positive by ELISA 
and subjected to SDS-PAGE in order to determine the electropherotypic patterns of the 
virus. Of the 561 samples screened for rotavirus, 133 were positive giving a prevalence 
of 23.7%. Ten of the 133 samples yielded electrophoretic patterns of Group A rotavirus 
characterized by the genomic distribution profile 4:2:3:2 with the predominance of the 
long (60.0%) over the short electropherotype (40.0%). The high prevalence obtained in 
this study indicates the continuous circulation of rotavirus in the study area and that 
the burden of the disease is still very high in the country. Therefore, there is the need to 
implement rotavirus vaccines in routine immunization in Nigeria.
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Relationships as a social bond between two or more persons are sustainable 
based on values held by both parties. This determines human interactions and 
their expressions of love and happiness. This commentary highlights the Human 

immunodeficiency virus, the pathogen causing acquired immunodeficiency syndrome 
(AIDS), in tandem with the core values and perception of people living with HIV/AIDS which 
could prompt health, social and developmental challenges. This study was carried out 
on subjects recruited at random from various centers in the Orashi geopolitical region 
of Rivers state, Nigeria. This study evaluates the incidence of HIV/AIDS and assesses 
the HIV/AIDS high risk group in the Orashi region. It highlights the possible association 
between HIV/AIDS on one hand and the perception/values vis-à-vis gender rights, 
access to education, poverty, violence/crisis, economy and agriculture. However, it 
showed no significant difference in HIV infection among people of different age groups 
but a prevalence higher than the Rivers State prevalence which is 3.8% as at January 
2020. The study observations portrayed a negative attitude among the Orashi people 
as more than 50% of respondents do not use condom before they had their first sexual 
experience at age 15 which obviously is a risk factor. Finally, it can be deduced from this 
study that urgent awareness campaigns should be intensified by both government and 
non-governmental organizations to reduce the spread of the HIV/AIDS pandemic in the 
area with emphasis on behavioral change and wellness.
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Rice yellow mottle virus (RYMV) disease is an endemic disease in Africa. The 
disease causes 25 to 100% yield losses in rice depending on the variety and period 
of infection. Five serotypes of the virus are found in Africa, with the S2 serotype 

being predominant in Ghana. Rice blast is a fungi disease caused by Magnaporthe 
grisea.  Yield losses due to blast can reach up to 100% if the disease is not properly 
controlled. Popular aromatic rice varieties in Ghana such as CRI-AgraRice, Jasmine 85, 
Togo Marshall and CRI-Amankwatia are either moderately susceptible or susceptible to 
blast and RYMV. In this study, we employed marker-assisted backcrossing (using KASP-
SNP markers) to introgress the RYMV and blast resistant genes RYMV1 (rymv1-2) and 
Pi_54 respectively from the donor Gigante into the four selected popular aromatic rice 
varieties. KASP-SNP markers rymv1-2 and Pi_54 were used to detect the RYMV and blast 
resistances in the crosses. At B3F1, 68 out of 239 plants had both the rymv1-2 and Pi_54 
genes. One thousand two hundred lines, made up of 300 lines per cross are currently 
under evaluation for their yield potential as well as grain quality traits. Over 8,000 mid-
density SNP markers would be used for background selection to select lines that have 
high parental genome recovery. It is expected that, RYMV and blast resistant versions of 
the four popular rice varieties would be produced for farmers at the end of this research.  
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West Nile Virus (WNV) is a mosquito-borne arbovirus of public and international 
health concern and is transmitted to people through complex life cycles 
involving birds and mosquitoes. Most people who are infected with west 

Nile virus show no symptoms i.e., subclinical infection. The virus poses an emerging 
threat to public health in many parts of the world, and over the past decades, there 
has been substantial and rapid geographical spread. Very little is known about the 
seroepidemiology of WNV infection in patients with febrile illness in Nigeria and many 
other developing countries. This study was carried out to determine the seroprevalence 
of WNV in patients with febrile illness in Port Harcourt, Rivers State, Nigeria. Sera were 
obtained and tested for the presence of WNV antibodies was determined using ELISA. 
Of the 90 subjects tested, WNV antibodies were present in 27 persons with an overall 
prevalence rate of 30.0%. In terms of age, it was observed that the age group between 
61-70 years had the highest prevalence of WNV (31.3%) compared to 28.6% in the age 
group 20-40 years and 30.8% in the age group 41-60 years. Prevalence of anti-WNV 
antibodies according to sex showed that males (34.3%) had a higher prevalence of 
WNV compared to females (30.9%). This result showed that WNV is circulating in 
Port Harcourt, Nigeria and has accounted for malaria-like infection in the region. It is 
recommended that serological testing for WNV among febrile patients should be done 
routinely since they share similar symptoms with malaria and typhoid fever.
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We investigated possible reasons underpinning the low COVID-19 severity 
observed in Ghana using immunology, virology, and genetic approaches. 
Severe COVID-19 is often characterized by a ‘cytokine storm’. We therefore 

measured levels of key cytokines in longitudinal samples from Ghanaian COVID-19 
patients. We also measured antibodies against SARS-CoV-2’s nucleocapsid and spike 
proteins; samples with higher titer were further examined for pseudovirus neutralization 
activity. We also studied the impact of polymorphisms in blood group and viral interactors 
in affecting severity and viral entry respectively. Furthermore, since some Ghanaian 
have resorted to herbal medications for preventative treatment, we investigated some 
locally produced and marketed ‘COVID-19’ preparations for their ability to inhibit entry 
of SAR-CoV-2 pseudovirus into in-house-produced ‘ACE2 cells’. We also studied the 
impact of polymorphisms in blood group and viral interactors in affecting severity and 
viral entry respectively. Ghanaian patients had low levels of cytokines in plasma than 
previously reported, even in symptomatic patients, but not fatal cases. This indicates 
low occurrence of ‘cytokine storm’ cases in Ghanaian COVID-19. High Spike antibody 
levels plateaued after day 7. Participants with the O blood-group were more likely 
to experience asymptomatic or mild COVID-19. When variants of ACE2 and TMPRSS2 
commonly reported in African datasets were used to produce the ‘ACE2 cells’, these 
cells were resistant to infection by SARS-Cov-2 pseudovirus. From the total herbal 
drugs screened, 51.4% showed inhibition, 8.1% showed no inhibitory property while 40.5 
% were toxic. There thus appears to be multiple plausible explanations for the reduced 
COVID-19 severity in Ghana.
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Coinfection of HBV with HIV is associated with significant morbidity and mortality 
globally. In spite of increasing reports of HIV/HBV co-morbidities in Nigeria, little or 
no data exists on this subject in Port Harcourt, Rivers State, Nigeria. This therefore 

is the major driving force to determine the prevalence of HBsAg among HIV positive 
patients on antiretroviral treatment programme at the University of Port Harcourt 
Teaching Hospital, Rivers State. Sera samples were obtained from 106 consented HIV 
patients and were screened for HBsAg using the ELISA kit and the commercial rapid 
test trip. From the study, 6.6% of HIV patients tested positive to HBsAg. With respect 
to their age, the highest seroprevalence was seen in patients within the age of 36-47 
years (10.3%), followed by 26-35 years (9.1%) and 56-65 years (8.3%), while 16-25 years 
and >66 years had no HIV/HBV coinfection. The females (7.8%) had higher prevalence 
than the males (7.1%). Across their marital status, higher rates occurred among widows/
widowers (12.5%) compared to singles (7.1%) and the married (5.4%). With respect to 
their CD4 counts (cell/µl), those with <200, 200-249, 350-499 and >500 had HIV/HBV 
seroprevalence of 6.7%, 8.3%, 0.0%, and 12.1%, respectively. From the study, a routine 
screening for HBV in the HIV infected populations especially in developing countries 
is recommended together with public enlightenment programmes on routes of virus 
acquisitions with a view to reduce the morbidity and mortality associated with HIV/HBV 
coinfection.
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Coronavirus Disease 2019 (COVID-19) remains pandemic and most infected 
patients present themselves for medical intervention for conditions and 
symptoms similar to other respiratory illnesses. The study enrolled 100 

consenting out-patients presenting with rhinitis and cough in three primary Health 
Centres in Zaria. The patients were randomly selected and 0.5ml venous blood was 
collected from each of them and screened for SARS-COV-2 IgM and IgG using an FDA 
approved rapid Diagnostic Test kit. Seroprevalence to SARS-COV-2 IgG, IgM and IgG + 
IgM were 41(41%), 6(6%) and 7(7%) respectively. Patients that presented with cough had 
a higher seroprevalence of 26% while those with rhinitis had a seroprevalence of 17%. 
Eleven percent of the patients presented with both rhinitis and cough. The prevalence 
was higher in the urban area accounting for 5% of the total patients, a reflection of the 
cosmopolitan nature of the settlement.  Patients within the age group of 21 – 30years 
were most affected (30%) as well as females (31%). There was no report of chronic 
illness requiring hospitalization in 52% of the patients. Almost half (49%) of the patients 
were aware of COVID-19 an indication of somewhat effectiveness of the campaign in 
the study area. Patients that occasionally use face masks and as well as washed their 
hands had the highest prevalence of 40% and 37% respectively. The high seroprevalence 
of SARS-COV-2 IgG is an indication of the degree of exposure and invariable spread of 
the virus in the area. It also indicates recovery and some degree of immunity to the 
virus.
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Cameroon shares a boundary with Nigeria with a high diversity of circulating 
HIV-1 genetic forms and this proximity might probably influence the growing 
increase in HIV-1 diversity in Nigeria. Here we describe the genetic diversity of 

HIV-1 in “South-South Region of Nigeria” which divulges a mingling of Nigerian and 
Cameroonian genotypes.  Sequences from pol and env regions of HIV-1 were genotyped. 
Results revealed that URFs-like viruses (A1F2(11), 02A1(3), 02A1F2, 02F2, 02B, 02_14 and 
02G (1 each)) dominated the clade, infecting 31.7% of participants. This was followed 
by CRF02_AG (21.7%), G (18.3%), A1 (11.7%), B (6.7%), CRF14_BG, CRF37_cpx and CRF56_
cpx (3.3% each). There was increasing evidence of circulation of new variants of HIV-1 
viruses in Nigeria, and multiple circulations of HIV-1 subtypes, with the predominance 
of URFs and CRF02_AG. URF_A1F2 to predominate in females and CRF02_AG in males. 
URF_A1F2 predominates in the age group 31-50 years, G and CRF02_AG in the age 
group 51-70 and 31-50 years and CRF_02AG in the age group 18-30 years. URF_A1F2 
also predominates among the married while CRF02_AG predominates in singles and 
widowed. The high prevalence of URFs reflects a recent emergence in Nigeria, indicating 
a complex and evolving pattern of circulating HIV-1 among the ART-naive populations. 
This is apparently the first well-documented report of CRF14_BG, CRF37_cpx, CRF56_
cpx, URF_A1F2 and probably the second report of subtype F2 and its recombinant in 
Nigeria. Thus, ongoing surveillance in diverse regions of Nigeria will reveal whether 
recombinant forms continue to increase in prevalence and what biological feature 
favour their transmission in Nigeria.
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Human Papilloma Virus (HPV) infection is the primary cause of virtually all Cervical 
Dysplasia (CD) especially in the presence of genital ulcer disease (GUD) which is 
caused by Herpes Simplex Virus2 (HSV2). Herpes Simplex Virus-2 might interact 

directly with high-risk HPV to increase the risk of cervical cancer. The cross-sectional 
study screened for HPV and HSV-2 in 515 cervical samples of apparently healthy 
women of reproductive age in the 3 senatorial zones of Kaduna State, Nigeria between 
September 2019 and March 2020. Samples were subjected to Liquid Base Cytology 
(LBC) and molecular studies. Polymerase chain reaction revealed that 76 (14.7%) of 
the women harbor HPV, HSV-2 or both. The prevalence of HPV and HSV-2 in the study 
population is 11.8% and 5.4% respectively. Co infection of HPV and HSV-2 were found in 
12 (2.3%) of the women. Women with normal cervical cytology were over 76% and 64 
abnormal smears constituting various degree of dysplasia to inflammation of the cervix 
were recorded among women within age group 40-60 years old.   Cytology report on 
the smears revealed that the prevalence of CD in Kaduna State is 6.41% and 8(1.6%) 
smears were in the category of High Grade Squamous Intraepithelial Lesion (HGSIL). 
Low Grade Squamous Intraepithelial Lesion (LGSIL) and Atypical Squamous Cells of 
Uncertain Significance (ASCUS) were seen in 21(4.1%) and 4 (0.8%) women respectively.  
Demographic factors significantly influencing the rate of co infections were found to 
include age, type of marriage, number of sexual partners, and number of deliveries 
(p<0.05). In spite of the screening method using the traditional Pap smear, GUD and 
cervical cancer continues to be a major public health problem, thus new methodologies 
of early detection of CD in asymptomatic women should be researched into and made 
available. 
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The study was conducted to determine and compare the level of poliovirus IgG 
antibodies among apparently healthy and malnourished under five children in 
Potiskum Yobe state. The study was comparative cross-sectional involving four 

health facilities that conducted a community-based management of acute malnutrition 
(CMAM) program. Purposive simple random sampling was used in selecting the 
malnourished and apparently healthy children respectively. Data was obtained used 
semi-structured questionnaire, one hundred and eight sample were collected (ninety 
from each group) and analyzed for present of poliovirus IgG antibody and its level using 
MELSINPV-IgG ELISA kit, antibody titer cut off value ≥0.283 were considered positive. 
The results were tabulated and presented in percentage comparable to the variable 
were determined in Chi-square and ANOVA test at 95% level of confidence. The study 
reveals that 52% malnourished and 58.9% of apparently healthy were seropostive, there 
was significant difference between the antibody titers of the two groups (p<0.05). In 
conclusion, the study detected a low seroprevalence in both groups posting a high risk 
for recurrence of polio infection in Yobe state. There is a need for continuation of OPV 
immunization campaign and public enlightenment on the menace of poliomyelitis.
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Hepatitis E virus (HEV) is a zoonotic disease that is becoming endemic in many 
countries around the world. There is no data on the epidemiology of HEV in 
camels which is an important livestock in the semi-arid and arid parts of Nigeria. 

We determined HEV seroprevalence in two Local Government Areas (LGA) in Jigawa 
state, Nigeria using I.D Vet® indirect multi-species Enzyme Linked Immunosorbent 
Assay (ELISA). Out of 88 camels, a prevalence rate of 30.7% was found. Higher rates 
were observed among camels in Maigatari LGA (22.7%) with 7.9% in Suletankarkar 
LGA, Jigawa State. These findings reinforce the need for further studies on molecular 
characterization and evolutionary diversity in Camels as well as in pastoralists in Nigeria.
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Hepatitis B is one of the most common infectious diseases in the world and a 
major health problem. Mother to child transmission of Hepatitis B Virus (HBV) is 
responsible for more than one third of chronic HBV infections globally. The study 

determined the prevalence of HBV infections among women receiving HAART and their 
infants in some hospitals in Katsina metropolis, Nigeria. Blood samples were collected 
from 182 consenting breast-feeding mothers receiving HAART and their infants. A total 
of 182 women and their infants were screened for HBsAg using Seven Grace rapid test 
strip and the positive samples were further screened to detect other HBV serological 
markers. The prevalence of HBsAg among women receiving HAART was 5.5% and 0% 
among their infants. The prevalence of other serological markers among HBsAg positive 
women were found to be 0% for HBsAb, 0% for HBeAg, 40% for HBeAb and 90% for HBcAb. 
There was no significant association between the risk factors studied and HBV infection. 
Hepatitis B Virus was detected in women on HIV postnatal follow up and was not 
detected in HBV exposed infants whose mothers were receiving HAART. The absence of 
HBeAg inHBsAg positive women receiving HAART might have decreased the chances of 
spread of the infection to their infants underscoring the importance of HAART.
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Acute diarrhoea in children under 5 years is a major cause of morbidity worldwide 
and mortality in developing countries. Recent estimates show that 516,000 deaths 
in children less than five years of age is attributed to adenovirus and rotaviruses 

caused diarrhoea annually, with 138,000 occurring in sub-Saharan Africa. Rotaviruses 
have been identified as one of the most frequent causes of infantile diarrhoea second 
only to adenovirus. This study was conducted to determine the prevalence rate of 
adenovirus and rotavirus and to establish the sex-specific relatedness of the viruses 
causing diarrhoea in Akwa Ibom State community in Nigeria. A total of 200 stool 
samples (182 diarrheic and 18 non- diarrheic) were collected from young children 
under 5 years from January to June 2017. Samples were obtained from general hospital 
visits in randomly selected three senatorial districts in Akwa Ibom State. The samples 
were screened using commercially available Adenovirus/Rotavirus Antigen Rapid test 
using Enzyme Linked Immunosorbent Assay methods (ELISA). A total of 200 subjects 
were screened for adenovirus and rotavirus antibodies, 83 (41.5%) were significant to 
the antibodies of the two viruses, 49 (24.5%) and 34 (17%) were positive to Rotavirus and 
adenovirus respectively. Female subjects were 113 (56.5%) with positive results of 42 
(37.2%) and Male 87 (43.5%) with a positive result of 41 (47.1%). Children are constantly 
exposed to pets both at home and in school which carries these viruses. Among the 
83 positive cases 49 (59.0%) and 34 (40.9%) were positive to rotavirus and adenovirus 
antibodies respectively. Children under 36 to 48 months shows high prevalence of 23 
(11.5%) and 24 (12.0%) rate followed by 60 and 24months with 18 (9.00%) and 13 (6.5%) 
positive and low occurrence among 0-12 months subjects with 5 (2.5%) cases, this is 
due to the current practice of exclusive breast feeding by nursing mothers, the high 
percentage of infection is as a results of environmental climate, mother immune system 
mix feeding and inadequate balanced diet taken in by the nursing mothers. In this study, 
Akwa Ibom State three senatorial districts were significantly associated with adenovirus 
and rotavirus diarrheic infection. These include identifying the target population for 
adenovirus and rotavirus vaccination, educating parents on how to identify and 
recognize the signs of dehydration and other symptoms of viral gastroenteritis.
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Small ruminant production is one of the key drivers of the African economy with 
many households keeping backyard flocks as their source of income and 
livelihood. The optimum productivity of many of these typical African backyard 

flocks are sometimes hindered due to poor management practices and diseases 
among which is contagious ecthyma (CE). CE is endemic in Nigeria and is one of the 
illnesses responsible for many economic losses to backyard flock owners. Despite its 
endemicity, little is known about the ultramorphologic structure of the double stranded 
DNA virus responsible for this malady in Nigeria. The aim of this research is to determine 
the ultramorphologic structure of this virus circulating within sheep flocks in the Sokoto 
metropolis. Scab lesions from suspected CE outbreak in a flock of sheep were obtained 
and processed using established virological procedure and the virus supernatant 
was inoculated in seronegative embryonated chicken eggs via the chorioallantoic 
membrane (CAM) route. After 5 days of incubation, the CAM was harvested, fixed in 
10% buffered formalin, freeze dried and analyzed with a scanning electron microscope 
(SEM). The SEM analysis revealed ovoid and brick-shaped particles covered by a 
thread-like tubular structure in a criss-cross pattern. It was concluded that the Orf virus 
isolates circulating among sheep flocks in Sokoto metropolis is similar morphologically 
with other Orf viruses isolated globally. 
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Toxoplasma gondii infections can induce serious complications in HIV infected 
pregnant women, leading to miscarriage, favors the mother-to-child transmission 
of HBV, HCV and HIV and birth defects. The purposes of this study were to quantify 

IgM and IgG antibodies to Toxoplasma gondii in HIV-seropositive and seronegative 
pregnant women, identify hepatitis B and C antigens in pregnant women and to 
determine T. gondii, HBV and HCV among these patients. A total of 268 women aged 
between 15 to 49 years were recruited among pregnant women attending ANC at PSSH, 
Jos. T. gondii infection was determined using ELISA, HIV testing was performed using a 
rapid kit and separate strips were used to detect HBsAg and anti-HCV antibodies in the 
serum of participants. Out of the 268 pregnant women recruited for the study, 46 (17.1%) 
were positive for T. gondii, 34 (12.7%) for HIV, 28 (10.4%) for HBV and 2 (0.75%) for HCV. T. 
gondii co-infection was recorded in all the other infections as; HIV/T.gondii 12 (35.3%) 
(p<0.05), HBV/T.gondii 6 (21.4%) (p>0.05) and HCV/T.gondii 1 (50%) (p>0.05). Other co-
infections observed were HBV/HIV/T. gondii 1 (0.37%). Risk factors to T. gondii infection 
show a significant relationship with age, ethnic group and blood transfusion history 
(p<0.05). The study shows evidence of co-infection and triple infection with T. gondii, HIV, 
HBV and HCV infections and its consequences are better imagined. Concerted health 
education, prophylactic treatment for all HIV positive women, HBV and HCV especially 
among this vulnerable population is imperative. 
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Potato (Solanum tuberosum L.), an important staple food and a source of income 
to small-scale farmers, is mostly cultivated in Cameroon in the Western Highlands. 
Production constraints are exerted on this crop by many pathogens including 

viruses responsible for considerable yield losses. This study aimed at assessing the 
perception of farmers on the virus diseases that can affect potatoes, and to identify 
the control methods adopted against them. A semi-structured survey was carried out 
among 230 farmers in 24 villages of the Western Highlands zone of Cameroon. Out of 
these farmers, 80.87% had never heard of potato viruses. Those having pre-knowledge 
about potato viruses were 19.13%. Among the latter, 16.52% had heard of potato viruses 
and transmission mode during capacity building workshops while 2.61% didn’t know 
about the means of transmission. Insect control is essentially chemical (100%). However, 
few farmers use biological methods such as intercropping (7.39%) and application of 
plant extracts (4.78%) to control insects. Twelve plant species, belonging to nine families, 
were mentioned for insect control. In addition to plants, farmers also use wood ash 
and rabbit urine for insect control. These results show the knowledge gap possessed 
by farmers with respect to potato viruses and their transmission mode. It is thus 
speculated that this spans to other crops in Cameroon settings. This finding can serve 
as a base and a working document for policymaking to ameliorate teaching, research 
and development related to plant viruses for better sustainable food production.
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Antiretroviral therapy (ART) has reduced mortality associated with HIV infection 
and improved life expectancy but does not provide a cure. Patients must take 
medications daily for the rest of their lives, and deal with drug resistance and 

side effects. This underscores the need for HIV cure research. However, participation in 
HIV cure research has potential risks, there is the need to seek stakeholder inputs. We 
sought to determine what HIV caregivers know about potential HIV cure trials, the risks 
involved in cure research and what they are likely to recommend for their patients. In-
depth qualitative interviews were performed with 39 HIV care providers, 12 clinicians, 
8 counselors, 14 nurses, 2 pharmacists, 2 laboratory scientists and 1 ‘Model of Hope’, 
from three hospitals. Interviews were transcribed, coded and thematic analysis done 
independently by two investigators. Study participants were hopeful for a cure. Most 
participants described cure as “unable to transmit the virus”, or “total eradication of 
viral particles from the body”. Majority of respondents had a low risk tolerance level 
and would accept risks such as transient fevers, stomach aches, or mild self-limited 
symptoms, which are some of the symptom’s patients on ART experience. Respondents 
categorically rejected the risk of death or permanent disability as an acceptable risk. 
The motivation to recommend patients for HIV cure trials would be assurance that the 
proposed cure had previously worked, with data to support a high chance of success.
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Herpes simplex virus-2 (HSV-2) infection unlike Herpes simplex -1 which is mild, is 
known to cause a lot of symptoms and discomfort owing to the presence of genital 
lesions. This study therefore evaluated the clinical features associated with HSV-2 

infection among women in parts of Kaduna state. A total of 390 samples were collected 
from women attending three tertiary hospitals in parts of Kaduna state. Venous blood 
(2mls) was collected from them and screened for HSV-2 IgM, using ELISA. Furthermore, a 
proforma was used to document the clinical features/ history of the women.  Preliminary 
results show that 97 women from the total population (390) who enrolled for this study 
were positive for HSV-2 IgM. Of this number, burning sensation and itching were found to 
be highly associated with HSV-2 infection with a prevalence of 41% (0.010). Similarly, lower 
back pain, fever and vaginal discharge were observed in 27.5%, 25% and 12.5% of the women 
respectively. Blisters and ulcers, lymphadenopathy, genital warts / lesions and painful 
urination were not significantly associated with HSV-2 infection (p≤0.05) in this study. The 
study confirms that women infected with HSV-2 are likely to have severe genital discomfort.   
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An epidemiological study on hepatitis B virus infection among prison inmates in 
Borno state, Nigeria, was carried out using a questionnaire survey to determine 
the possible risk factors of the disease and serological method [using an enzyme 

linked immunosorbent assay (ELISA)] to determine the prevalence of hepatitis B 
surface antigen (HBsAg) among the inmates. The study was conducted in correctional 
facilities in Maiduguri, Biu and Bama local government area of Borno State. Out of a 
total of 300 sera tested, 49 (16.3%) had detectable ELISA antibody to HBsAg. A significant 
difference (p<0.001) in seroprevalence of HBsAg among inmates of different educational 
qualifications was observed and those with higher education had the highest prevalence 
(20.9%). Although there was no significant difference in prevalence of HBsAg among the 
different age groups, the age group 60-69 years had the highest infection rate (33.3%). 
Homosexuality and duration of stay in prison are shown to be significantly associated 
with HBsAg infection (P<0.05) among inmates. A significant gender difference was noted 
among inmates with the males (16.1%) having higher prevalence when compared with 
females (20.0%). Analysis of spatial distribution of prevalence of HBsAg showed   that 
Maiduguri prison had (20.5%), followed by Biu prison (12.7%) and Bama prison (6.7%) 
and there was significant difference (P<0.05) in prevalence between prisons. There 
was no significant (P>0.05) association of prevalence of HBsAg with marital status or 
occupation of prison inmates. In conclusion, hepatitis b virus infection was found to 
be prevalent among prison inmates in Borno state with homosexuality and duration of 
stay in prison as risk factors.
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Rubella virus is a vaccine preventable disease that is endemic in many countries 
worldwide. We appraised the prevalence and risk factors for rubella and considered 
the effects of congenital rubella syndrome (CRS) in children. A systematic review 

of relevant literature was carried out according to the Preferred Reporting Items for 
Systematic reviews and Meta-Analyses (PRISMA). Articles search through PubMed, 
Medline, EMBASE, Scopus, Google Scholar, web of Science, and Index Medicus. Rubella 
and CRS are endemic in Africa as well as the South-east Asian region. The current global 
vaccination coverage of rubella was estimated to be 70%. However, many countries 
in African and South-East Asia are yet to include Rubella vaccination in their national 
immunization schedules. Mauritius and Seychelles are exceptions in Africa, while Sri 
Lanka and Maldives in the South-east Asian region have implemented this regimen. 
Globally, only the Americas has successfully eradicated rubella. It is still endemic in 
many African countries with devastating effects among infants and pregnant women. 
Cases are unabated and several children continue to suffer the consequences of CRS. 
Concerted efforts are needed to create awareness and galvanize support to control the 
incidence of rubella and CRS.
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Coronavirus disease 2019 (COVID-19), which became a pandemic early in the year 
2020, has caused a serious public health problem with significant global disease 
burden and mortality. The COVID-19 pandemic has reached every corner of 

the world and has inflicted serious economic loss, strained healthcare systems and 
negatively impacted education in countries worldwide. The disease is currently 
rapidly spreading in many African countries most affected by the neglected tropical 
diseases (NTDs). There is currently transmission of COVID-19 in 57 countries in Africa, 
with over 5 million active cases and about 600 000 deaths. The impact of COVID-19 
has differed among developing African countries. In some, SARS-CoV-2 infections 
have been relatively low. Others have reported high numbers. Vaccine coverage of the 
continent is still low as countries await adequate supplies. But there is an added worry, 
the effectiveness of vaccines in developing countries, particularly those with very high 
levels of chronic parasitic infections. These are a major cause of morbidity and mortality 
and are prominent among the so-called neglected tropical diseases. One of these is 
schistosomiasis, also known as bilharzia. Symptoms it presents are sudden onset of 
fever, dry cough, diarrhoea and abdominal pain. About 90% of the people requiring 
treatment for this debilitating parasite are sub-Saharan Africans. COVID-19 has been 
widely linked to several noncommunicable diseases and schistosomiasis inclusive, 
with a rise in case fatality with comorbidity and little information is available on the 
interaction of the disease with other infectious agents.
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Hepatitis B virus and Plasmodium co-infections are becoming common risk 
factors that may contribute to the increased burden of morbidity and mortality in 
developing countries as a result of lack of proper diagnosis. This study determined 

the sero-prevalence of Hepatitis B Virus and Plasmodium co-infection among patients 
attending hospitals in Wukari and environs. Seventy (70) subjects participated in this 
study. The age range of the study participants was between 0 to 80 years; 34 (48.6%) 
were males and 36 (51.4%) were females. Four (5.7%) participants were sero-positive 
for HBsAg. HBsAb, HBcAb, HBeAg and HBeAb. Twenty (28.6%) of the participants were 
sero-positive for malaria. This comprised 7 males and 13 females representing 20.6% 
of the male and 36.1% of the females respectively. The distribution of parasitaemia by 
gender across the participants showed that 24 (34.3%) had Plasmodium parasitaemia, 
out of which 9 were males and 15 were females representing 26.5% of the males and 
41.7% of the females respectively. In this study there was no coinfection of Hepatitis B 
virus and malaria, despite both having prevalence of 5.7% and 34.3% respectively. This 
study has therefore demonstrated the efficacy of Hepatitis B profile kits in the detection 
of Hepatitis B virus in patients and added to the pool of knowledge already available in 
this area of research. Considering the burden of malaria and HBV on the liver, it would 
be crucial to conduct further studies to assess liver function among malaria/HBV-
infected individuals.
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Most studies on viral infections among animal handlers have focused on 
occupational exposure from inadvertent contact with infected animals and their 
vectors; only a few have documented the roles of the lifestyle of these individuals 

in the acquisition of bloodborne and sexually transmitted viruses. Here, we assessed risk 
factors and determined the prevalence of HIV, HBV and HCV infections among livestock 
handlers in Ibadan, Nigeria. Blood samples were collected from 265 consenting handlers 
between October 2016 to April 2017 at three different livestock markets in Oyo State. 
These were tested for the presence of antibodies to HIV, HBV and HCV infections using 
ELISA. Structured questionnaires were administered to collect information on risk factors 
that may be associated with the transmission of these viruses. Data analysis was 
carried out using the Chi-square test to determine the association between risk factors 
and infections (p<0.05). Of 265 participants, 11 (4.2%), 29 (11%) and 13 (4.9%) individuals 
tested positive for antibodies to HIV-1 and 2, HBV and HCV infections respectively. 
2(0.8%) of the participants were coinfected with HIV and HBV. There was a significant 
statistical relationship between occupation and HIV infection. Individuals who travelled 
frequently in the course of Livestock trades had the highest rate of HIV infection among 
the livestock keepers. There is a poor understanding of the shared risk of transmission 
of HIV, HBV and HCV among this population. A gross lack of awareness of the availability 
of a preventive vaccine against HBV infection was also observed. Awareness creation 
on the shared routes of HIV, HBV and HCV transmission is recommended and there is a 
need to strengthen public health advocacy for HBV vaccinations among this population.
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Limited data on the epidemiology of mild influenza and respiratory syncytial virus 
(RSV)-associated illness among outpatients exist in South Africa. This study aimed 
to describe the epidemiology of influenza and RSV among individuals presenting 

with influenza-like illness (ILI) at two public health clinics in South Africa, 2012-2019. 
This cross-sectional study examined secondary data from an active surveillance 
for outpatients with ILI at two public health clinics (Edendale Gateway clinic in 
Pietermaritzburg, KwaZulu-Natal Province and Jouberton clinic in Klerksdorp, North-
West Province) in South Africa. Univariate analysis was conducted to estimate the 
detection rate of RSV and influenza infections, as well as the clinical and demographic 
characteristics of infected individuals. The average start and duration of influenza 
and RSV season was estimated using the Moving Epidemic Method web application. 
Risk factors associated with influenza- compared to those of RSV-associated ILI were 
investigated using Logistic regression. RSV and influenza were detected in 5% and 14% 
of individuals enrolled with ILI, respectively. The RSV season preceded the influenza 
season, with RSV occurring between January and May, and influenza between May and 
September. This may be helpful to guide the timing of vaccination programmes and 
assist clinicians in treating patients with respiratory illnesses.  Among individuals of all 
ages with ILI, individuals infected with influenza were more likely to be aged ≥5 years, 
be male, present at the Edendale Gateway clinic, and less likely to be infected with the 
rhinovirus than individuals infected with RSV. In addition, influenza was more common 
in individuals aged ≥5 years. In contrast, RSV was more common in young infants, which 
can be helpful to guide who to target with public health-related interventions. 
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HIV and Syphilis are the most commonly reported STDs. Interaction and mechanisms 
between HIV and T. pallidum, though not completely understood, seems to have 
different effects on the clinical presentation of patients who present with these 

infections. This study aimed at determining Syphilis co-infection among a cohort of HIV 
infected individuals in Ghana and investigate the immunological and virological effect 
on these patients. A total of 320 patients were studied. Demographic data including 
sex, age, gender and duration on treatment, was collected using questionnaires 
and their CD4 T cells as well as viral loads were measured. To determine Syphilis co-
infection among the cohorts, Rapid Plasma Reagin (RPR) and Treponemal pallidum 
Haemagglutination Assay (TPHA) tests were ran for all study participants and results 
analyzed accordingly. Ninety-four (29%), out of the 320 study participants tested 
positive for RPR. Out of these 94, thirty-two (34%) had CD4 count ≤ 500 cells/ul. In this 
group of persons with CD4 ≤ 500 cells/ul, male patients, those diagnosed for more than 
5 years, and patients who had been on ART for more than 6 years were at a higher 
risk of having the co-infection. Our findings agreed with previous studies that lower 
CD4 counts are associated with Syphilis coinfection since Syphilis tends to promote the 
reduction of CD4 cells in HIV infected persons.
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Hepatitis C virus infection is a major public health problem affecting millions of 
people globally. The study was conducted among 200 students of Ahmadu 
Bello University, Zaria to determine the prevalence of Hepatitis C virus infection. 

Two hundred blood samples were collected from the students and tested for anti-
HCV antibody using SWE-care rapid diagnostic test kit. Out of the 200 samples, 5 
were positive for anti-HCV antibody accounting for a prevalence of 2.5%. In respect 
to gender, male accounted for 4(2.0%) and female accounted for 1(0.5%) of the total 
positive samples. However, no statistically significant difference was observed between 
the genders.  In relation to age group and marital status, only students in the age group 
20-25 years and the singles were found to have the infection with 2.5%. No statistically 
significant association was observed between Hepatitis C virus infection and the risk 
factors considered which include Blood transfusion, sharing of razor, shaving stick and 
clipper, history of surgery, unprotected sex and number of sex partners. Even though 
the prevalence is low, it is recommended that students as well as the general public be 
educated on hepatitis C virus infection as well as its transmission routes.
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