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NIGER DELTA UNIVERSITY ANTHEM

Like the brightest star we are, to lead the way
To the good education that is all our due,
The dream of our fathers like the seed has grown;

Niger Delta University if here to stay.

Let us build on this noble foundation
And with love, let our dedication increase,
To rise and uphold this noble vision

Ev’ry passing moment let our zeal never decrease.

In all that we do, let us bring to mind
Our duty as staff and students of NDU
Ev’rywhere to promote peace towards mankind,

Creativity, Excellence, Service.

Rejoice, great people old and new, rejoice
For the good fruit through us is sown;
Be glad in our worthy contribution

To the growth of humanity.
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1.0. PREAMBLE

First, I want to express eternal gratitude to GOD Almighty
for the opportunity and privilege to stand before this august
assembly to present an inaugural lecture. I thank the Vice
Chancellor, Principal Officers and the entire University for
this awesome opportunity.

An inaugural lecture is usually when gown meets town. It is
an avenue to inform the general public and University
community about a topic, discuss contemporary problems
and proffer solutions, while also disclosing research done
and contributions to fill gaps in knowledge. The theme of
this lecture “Viruses: Ignored, Neglected, Poorly
Understood with Resulting Devastating Consequences”
was chosen not to frighten anyone, but to state the current
knowledge of viruses as at today in Bayelsa State and
Nigeria. Very many people have contributed in one way or
the other in my journey through life and I wish to from the
bottom of my heart thank everyone. Time and space may not
afford me the chance to name everyone, but you are all
appreciated and GOD who sees in secret will reward you
openly.



2.0.INTRODUCTION

2.1.VOYAGE INTO VIROLOGY

My journey into academics began in 2001 with the advice of
Dr.Abrakasa Fiepere (then Chief Medical Director, Bayelsa
State Hospitals Management Board) to apply to the newly
established Niger Delta University, Amassoma,
Wilberforce Island, Bayelsa State. With the encouragement
and support of Professor Nelson Brambaifa (First Provost of
the College of Health Sciences), the Management of the
Niger Delta University and the Bayelsa State Government, I
was able to undergo postgraduate training in the United
Kingdom. I ventured into virology owing to advice from my
wife who suggested that I worked on the Human
Immunodeficiency Virus (HIV). So I found myself in the
Laboratory of Professor Jonathan Ball, Virus research
Group, School of Molecular Medical Sciences, University
of Nottingham, situated at the Queen's Medical Centre,
Nottingham (the Teaching Hospital of the University of
Nottingham). 1 was therefore exposed to molecular and
clinical virology.

2.2. HISTORY OF VIROLOGY

Virology is the study of viruses. The word virus is derived
from Latin and means “slimy fluid”. It all began in 1884 in
Paris when a filter, the Chamberland-Pasteur filter was
invented by Charles Chamberland working with Louis
Pasteur (Knipe and Howley 2001; Rybicki and Kightley
2015). This filter could be used to completely remove all
bacteria and other cells from a liquid suspension. Adolf
Mayer in Germany in 1886 showed that despite filtration, a
liquid extract from an infected plant could lead to infection



of the leaves of a healthy plant when rubbed on them. Dmitri
Ivanovski in Russia in 1892 also used infectious extract of
tobacco plants and showed that they remained infectious
after filtration, and the agent responsible appeared to be
soluble. Martinus Beijerinck conducting similar
experiments in Netherlands in 1898, termed the agent as
“contagium vivum fluidum” or contagious living fluid.
The term “filterable agent” was used before the term virus
was finally adopted (Knipe and Howley 2001; Rybicki and
Kightley 2015).

In 1898, Frederich Loeffler and Paul Frosch concluded that
the infectious agent was a tiny particle and not a liquid
agent. The first important virus was the Yellow Fever Virus,
identified by Walter Reed and colleagues, which killed 13
times more people than the Spanish-American War in Cuba
in the 1890s. In 1908, Karl Landsteiner and Erwin Popper in
Germany showed that Poliomyelitis was caused by a virus
and also in 1908, Oluf Bang and Vilhelm Ellerman
associated a virus with leukaemia (cancer of the white blood
cells) (Knipe and Howley 2001; Rybicki and Kightley
2015).

Virology is a grossly neglected and under-taught aspect of
Medical Microbiology in Nigeria. Most doctors, Nurses,
Pharmacists and Medical Laboratory Scientists have just
surface knowledge of viruses. This is because virology can
only be understood in the context of molecular processes
occurring inside the cell (Wagner and Hewlett 2004). Poor
public knowledge of viruses has resulted in viruses being
misunderstood, underestimated causing occasional panic
and pandemonium with attendant consequences.
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In the secular world, everyone is aware of the term "virus". It
is a code capable of corrupting computer systems and
destroying data. Therefore, most people install antivirus
software in their laptops, computers and smart phones in
order to prevent malfunctioning and system shutdown.
When a news item, video or picture is distributed rapidly
and widely, it is said to have gone viral. These terminologies
were derived from the actions or behaviour of the biological
viruses.

2.3. WHAT ISAVIRUS?

A virus in the simplest of terms is a piece of genetic material
(DNA or RNA) surrounded by a protein coat. The genetic
material (genome) contains the blueprint for virus
replication. A virus is not a cell, as it does not have the
characteristics or attributes of cells. It is therefore classified
among the non-cellular micro-organisms. They cannot be
seen with the ordinary light microscope. There was
controversy whether viruses were living or non-living
things. Viruses are obligate intra-cellular parasites,
meaning that a virus must be inside a cell to be functional.
The virus outside a cell is inert and is therefore referred to as
a viral particle. For a virus to enter a cell and cause infection,
it has to first bind to receptors on the cell surface to achieve
entry. The Human Immunodeficiency Virus (HIV) for
instance binds to CD4 receptor and CCRS5 and CXCR4
receptors to achieve entry into cells it infects. Red Blood
Cells do not have CD4, CCRS5 or CXCR4 receptors and so
cannot be infected by HIV. So, these receptors act as visas
for viruses to enter cells.



Fig. 1. Schematic drawing of cross-section of HIV-1.
Fromhttp://www.lanl.gov/orgs/pa/newsbulletin/2003/07/1
4/text02.shtm

The major goal or objective of a virus as it enters a cell is to
use the resources available in the cell to mass produce its
offsprmg or progeny. Some viruses can produce millions of
progeny in a day. Viruses also aim to produce offsprlng that
are fitter and able to survive hostilities of the host immune
system. It is important to note that a virus can infect every
type of life form as long as it is cellular — plants, animals,
protozoa, fungi and even bacteria.

2.3.1.PECULIAR REPLICATION

Viruses replicate in a peculiar way asexually. The different
parts of the virus, the protein coat and the genome, are
reproduced separately millions of times and then assembled
after which, the newly formed viruses are released to infect



other cells and continue the cycle. On getting into a suitable
cell, the protein coat is first removed, exposing the genome
to the enzymes involved in reproducing the virus. The
enzymes using the information /blueprint contained in the
genome produce millions of parts of the protein coat. There
1s simultaneously also direct reproduction of millions of
copies of the genome. The assembly consists of packaging
the genome into the protein coat to form new viruses (Fig.
2). More than one virus can infect a cell and this has led to
the phenomenon of recombination during viral replication
in which parts from different viruses combine to form new
offspring.

[
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Fig. 2. The viral replication cycle.



2.4.IMPACT OF VIRUSES ON PUBLIC HEALTH
Viruses have been responsible for major public health
hazards for centuries. The Spanish flu (infection with the
influenza virus) after the First World War was responsible
for the death of 10% of the World's population at that time.
With advances in science and improved diagnostics, new
viruses have been implicated in causing morbidity and
mortality every decade. Spread is also easier because the
world is now a global village.

Viruses also because of easy transmissibility are responsible
for epidemics and pandemics. Of recent there have been
outbreaks of Monkey Pox virus, Zika virus, Lassa Fever
virus, Ebola virus, Swine flu, Bird flu, HIV. Other important
viruses include Rabies virus, Rubella virus, Epstein-Barr
virus, Human Papilloma Virus, Hepatitis B virus, Polio
virus, Measles virus, Mumps virus.

INFLUENZAVIRUS

There are four types of the Influenza virus — A, B, C and D.
Influenza Virus type D is not known to infect or cause
disease in humans. Influenza Virus type A has been
responsible for the influenza pandemic.

They are spread by aerosols (airborne secretions) —
sneezing, coughing. There were three pandemics in the 20"
century: the Spanish Influenza 1918 caused by the HIN1
strain affected 500 million people worldwide resulting in
the deaths of between 50 -100 million people (10% of the
world's population); the Asian Influenza 1957 caused by the
H2N2 strain with 2 million deaths; the Hong Kong Influenza
1968 caused by the H3N2 strain with 1 million deaths.



Humans can be infected with avian, swine and other
zoonotic influenza viruses. There were thus other
epidemics: the Bird flu in 2004 caused by the HSN1 strain
involving 701 cases and 407 deaths; Swine flu in 2009
resulting in 14,286 deaths.

Diagnosis is difficult because the symptoms are similar to
malaria: fever, chills, cough. The Influenza vaccine has been
available for decades. Due to the high mutation rate of the
virus, particular vaccines can confer protection for only a
few years. Vaccines are therefore reformulated regularly.
SMALL POX: deadly with 30% risk of death. Caused
massive scarring of the skin and also caused blindness when
the eyes are affected. Eradicated in 1977.

EBOLAVIRUS

A cause of haemorrhagic fever in which 25-90% (average
50%) of infected people die. First outbreak was in 1976 and
24 outbreaks between 1976 and 2013. There have been
28,616 cases with 11,310 deaths between December 2013
and January 2016. First documented case in Nigeria was in
2014 (Shuaib, Gunnala et al. 2014). Death occurs between
day 6 and 16 from the first symptoms. Spread mostly by
contact with bodily fluids. Dead bodies can remain
infectious. A lot is still not known about the Ebola virus and
the disease. There is no known effective drug. A vaccine
(rVSV-ZEBOV) has been shown to be highly protective
against the Ebola virus. Diagnosis can be difficult because
the symptoms are not distinguishable from malaria, Dengue
fever, typhoid fever and other haemorrhagic viral fevers like
Yellow fever, Lassa fever.



Diagnosis is by detection of the virus or antibodies against
the virus. Cell culture, ELISA, PCR can confirm infection
with the Ebola virus. Biosafety Level 4- equivalent
containment is needed for laboratories where testing can be
done. The Light Mix ® Ebola Zaire rRT-PCR test can detect
Ebola infection.

The Ebola incidence in Nigeria, arose from a single
importation into the country. On the 20th of July 2014, a
traveller from Liberia, who had been hospitalized and
travelled against medical advice, collapsed at the Lagos
airport. Doctors in Nigeria were on a National strike, so he
was taken to a private hospital in Lagos. Dr. Stella
Adadevoh, a Consultant Physician was able to suspect
Ebola and confined the patient to the hospital while
informing the health authorities. Her singular heroic action
saved Nigeria from a calamity. The patient died on the 25th
of July 2014 and Dr. Adadevoh on 19th August 2014. Out of
the 20 confirmed cases in Nigeria, 8 died, a case fatality rate
of 40% (Fasina, Shittu et al. 2014; Shuaib, Gunnala et al.
2014; Patel, Pharretal. 2016).

A lot of misinformation occurred during the Nigerian Ebola
scare in 2014, with people bathing with salt, drinking salt,
using ewedu leaves etc (Fasina, Shittu et al. 2014; Patel,
Pharr et al. 2016). However, the virus can be inactivated by
boiling or heating, the use of bleach (sodium hypochlorite)
or bleaching powder (calcium hypochlorite). Standard
precaution, hand-washing are effective in preventing
spread.



HEPATITIS B VIRUS (HBV)

Hepeatitis B virus causes acute and chronic infections of the
liver. It can be transmitted by blood and body fluids,
sexually and vertically (mother to child). There were 257
million people living with Hepatitis B virus and 887000
deaths in 2015 mostly from complications. Infection with
Hepatitis B virus is an occupational hazard for health
workers. Data from Nigeria is very poor. HBV can cause
chronic liver infection which will lead to liver cirrhosis and
/or liver cancer. It has been shown that 80-90% of infants
infected in the first year of life and 30-50% of children
infected before the age of 6years will develop chronic
infections. 20-30% of adults with chronic infections will
develop liver cirrhosis and/or liver cancer. Diagnosis is by
detection of the Hepatitis B surface antigen (HBsAg). There
is no specific treatment for acute infections. Tenofovir
which is expensive, is used for chronic infections.

The aim of treating chronic infections is to slow down
progression to liver cirrhosis and reduce the incidence of
cancer. A vaccine has been available for decades. All
healthcare workers who may be exposed to blood and blood
products are required to be vaccinated against Hepatitis B
virus. However, we observed in a study the low rates of
Hepatitis B vaccination coverage of Healthcare workers
(Ogoina, Pondei etal. 2014).

HEPATITIS C VIRUS (HCV)

Also causes acute and chronic infection of the liver. 71
million people living with chronic Hepatitis C infection,
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with 400,00 deaths yearly. There are 6 genotypes of the
Hepatitis C virus, and the response to drug treatment varies
with each genotype. Diagnosis is by detection of antibodies
against Hepatitis C virus (screening) and confirmation by
nucleic acid test for HCV RNA. Direct-acting antivirals
(DAASs) are used for the treatment of HCV infections and
are capable of curing 95% of people infected. There is
paucity of data about HCV infection in Nigeria. There is no
vaccine against HCV.

HERPES SIMPLEX VIRUS

There are two types of the Herpes Simplex Virus — HSV-1
and HSV-2. HSV-1 is spread orally and HSV-2 sexually.
Infection with HSV is life-long. There are 3.7 billion people
under the age of 50 years infected by HSV-1 (67% of the
global population), while 417 million people (11%) of the
population are infected with HSV-2. Majority of these
infections are asymptomatic. HSV-2 increases the risk of
acquiring HIV, and more women than men are infected with
HSV-2.

Complications associated with HSV infection include
encephalitis, keratitis, neonatal herpes.

HUMAN PAPILLOMAVIRUS (HPV)

Infection with the Human papilloma virus (HPV) is very
common worldwide. There are more than 100 types of HPV,
with 13 types known to cause cancer in humans. They are
transmitted sexually and known to cause most all cases of
cervical cancer (HPV Types 16 and 18). They are also
associated with cancer of the penis, anus, vulva and vagina
as well as oro-pharyngeal cancer. Cervical cancer is the
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second most common cancer in women in developing
countries. In 2012 there were 270,000 deaths from cervical
cancer. The greatest incidence of acquiring HPV infection in
both sexes has been shown to occur shortly after becoming
sexually active. HPV Types 6 and 11 are known to cause
genital warts. Diagnosis is by pap smear.

A vaccine is available against HPV types 16 and 18 which
cause 70% of cervical cancers. Vaccines cannot treat HPV
infection and are effective if administered prior to exposure
to HPV.

LASSAFEVERVIRUS

A cause of acute haemorrhagic fever. Spread through
contact with the urine or faeces of infected multimammate
rat (Mastomys natalensis). The first case was among
missionary healthcare workers in Lassa, Borno State in
1969. All bodily fluids from an infected person are potential
sources of infection. About 80% of people infected are
asymptomatic. In 2018, there were 1081 suspected cases,
out of which 317 were confirmed with 72 deaths.

Clinical diagnosis is difficult because the clinical course of
the disease vary widely and cannot be easily distinguished
from malaria and other haemorrhagic viral illnesses. Some
patients present with symptoms of acute abdomen and
indeed undergo surgery (Dongo, Kesieme et al. 2013).
Diagnosis is by virus isolation from cell culture, ELISA or
RT-PCR. Early treatment with ribavirin is effective. Loss of
hearing occurs in 25% of infected patients who survive.
Healthcare workers are at risk of infection. Prevention
includes control of rodents from gaining access to food
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supplies and human residences. Maintaining standard
precautions including the efficient use of persona protective
equipment (PPE) help to reduce the risk of infection in
healthcare workers. However, we also observed in another
of our studies poor adherence to infection control practices
among health care workers(Ogoina, Pondeietal. 2015).

MEASLES VIRUS

A highly contagious virus that is spread by aerosols
(suspended droplets) and saliva from infected people. Death
rate used to be 30%. Despite the availability of vaccination
against the virus for decades, more than 20 million people
are affected yearly. In 2011 there were 158,000 deaths, in
2014 there were 73,000 deaths from this vaccine-
preventable disease, rising to 110,000 deaths in 2017 due to
decreased immunization. Complications include corneal
ulceration (loss of vision), pneumonia, panencephalitis
(SSPE which is fatal). Measles was eliminated in the
Americas in 2016, only for new cases to arise the next year
(Fiebelkorn, Reddetal. 2017).

POLIO VIRUS

Causes poliomyelitis, an illness characterized by paralysis
of the limbs. One in 200 infections result in irreversible
paralysis. There were 350,000 cases reported in 1988 and 22
in 2017. Poliomyelitis was almost eliminated/eradicated in
the world until the debacle in 2013 in Kano State when
vaccination was stopped due to misinformation and
ignorance. Endemic transmission is continuing in
Afghanistan, Nigeria and Pakistan. There is now in Nigeria
what is known as circulating Vaccine-derived Polio (cVDP).
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The oral polio vaccine contains a weakened form of the
polio virus, which when administered replicates in the
intestine of the child for a period heping to build immunity
by producing antibodies against the polio virus. However,
during this period the virus is shed in the faeces of the child.
Due to poor sanitary habits and conditions, this vaccine-
derived virus shed in the faeces can spread in the community
and infect others. The vaccine-derived virus can undergo
genetic changes into a form that can cause paralysis in
infected people. There is no treatment and no cure for
poliomyelitis, only prevention.

RABIES VIRUS

A vaccine-preventable viral disease. Dogs are associated
with most human rabies infections and deaths. There are
presently no diagnostic tools to detect rabies infection.
There are also no drugs. There is pre-exposure
immunization and post-exposure prophylaxis for those
exposed.

YELLOW FEVER VIRUS

The Yellow fever virus is spread by the bite of infected
female mosquitoes (Aedes aegypti). The Yellow fever virus
was the first virus isolated from humans (1927). The name
was coined because of the jaundice seen in most patients. It
is vaccine-preventable, with a vaccine available since 1937.
There were 170,000 infections in 2013 with 60,000 deaths.
It 1s endemic in 47 countries: 34 in Africa, 13 in Central and
South America. Clinical diagnosis especially in the early
stages is also difficult, and malaria and other haemorrhagic
fevers have to be ruled out. There is no effective treatment or
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cure. A single dose of the vaccine can confer life-long
immunity. Latest outbreaks: Nigeria in 2017 and 2018;
Brazilin2018.

MONKEYPOX VIRUS

Similar to but milder than human smallpox, but can be fatal.
It was first identified in humans in 1970 in the Democratic
Republic of Congo (Zaire). Outbreak in Bayelsa State and
Nigeriain2017.

In making a diagnosis, other similar illnesses have to be
ruled out: smallpox, chickenpox, measles, scabies, syphilis
and medication-associated allergies. There is no specific
treatment and no vaccine is available.

ZIKAVIRUS

A virus also spread by the Aedes mosquito. Infection during
pregnancy can cause infants with microcephaly and other
congenital malformations. The symptoms are similar to
malaria. There is presently no effective treat or vaccine.

HUMAN IMMUNODEFICIENCY VIRUS (HIV)

The causative agent of the Acquired Immune Deficiency
Syndrome (AIDS). Story began in 1981 with the discovery
of peculiar symptoms in five otherwise healthy men who
have sex with men in the USA. Similar condition was later
associated with people receiving blood transfusions, people
from Haiti and then infants. The virus was isolated in 1983
(HIV-1) and a second variant in 1986 (HIV-2) originally and
still mainly limited to West Africa. As at 2016, there were
36.7 million people living with HIV, one million yearly
deaths and 1.8 million new cases.
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2.5.IMPORTANCE OF VIRUSES

2.5.1. Diversity

Viruses are very diverse with about 5450 species of viruses.
Classification was a nightmare for virologists and presently
the Baltimore Classification System is used.

There is further diversity even within species. For instance,
there are two types of HIV (HIV-1 and HIV-2). HIV-1 has
four major groups (M, N, O and recently P). Group M
responsible for most of the global infections has 9 subtypes
(A,B,C,D,F, G, H,Jand K). Subtype A has 5 sub-subtypes
(A1,A2,A3, A4 and AS), while Subtype F has sub-subtypes
Fland F2 (Fig.3.)
I-IIV

HIV-1 HIV-2

GroupM GroupN Groupo GroupP

SubtypeA B ¢ D F 6 H J K
| |

A1, A2, A3, A4, AS F1,F2
\

Fig. 3. Diversity of the Human Immunodeficiency
Virus

There are also Circulating Recombinant Forms (CRFs)
which are viruses made up of parts from different HIV-1
subtypes. There are currently 98 CRFs (Fig. 4).
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CRF02_AG (Howard and Rasheed 1996) is a subtype A/G recombinant form that is circulating widely in West and Central Africa
(Carr et al. 1998), but has also been reported in Taiwan (Lee et al. 1998).

Fig. 4. An example of a CREF, first isolated from a
patient in Ibadan, Nigeria

Unique Recombinant Forms (URFs) are made up from
different subtypes but are not yet common in the population.
Diversity has implication for disease progression, vaccine
design, transmission, drug resistance and diagnosis.

2.5.2. Persistence/Latency of the virus:

Certain viruses are difficult to eliminate from the body as
they integrate their genome into the host chromosome e.g.
(HIV) or deposit the genetic material in the nervous system
e.g.(Herpesviruses). They remain dormant and can be
reactivated, especially when the immune system is
weakened.

2.5.3. Evading the Host Defence Mechanisms

Viruses while trying to perform their sole obligation of
replicating themselves, also have to evade the host immune
responses/defences. Different viruses have developed

17



different mechanisms to overcome immune pressure from
the host. The Influenza viruses have used re-assortment of
segments of their genome to not only increase their
virulence but also confuse and evade the host immune
responses. That is why the strains of influenza virus are
identified by the sequential arrangement of segments of
their genome (Neuraminidase (N) and Haemagglutinin
(H)). The strains responsible for the pandemics have been
HIN1,H2N2, H3N2, H5N1 etc.

HIV on its part, forms on its surface what is known as a
“glycan shield” composed partly of carbohydrates derived
from the host (Doores 2015). This shield hides epitopes or
areas of vulnerability to host antibodies, and is also
recognized by the immune system as “self” and is therefore
not marked for destruction. HIV also uses recombination as
atool to produce fitter offspring.

2.5.4. Diagnostic Challenges

Diagnosis of viral infections is usually difficult clinically,
because the symptoms are not distinguishable in the early
stages of illness from endemic illnesses like malaria. Unlike
bacteria that can easily be grown in culture media and with
available biochemical tests to aid easy affordable diagnosis,
viruses can only be grown in cell culture and the facilities
for cell culture are greatly lacking in Nigeria.

Laboratory diagnosis usually consists of a screening test to
detect specific antibodies against the particular virus.
Confirmatory tests are done to detect viral antigens or
isolate the virus from a clinical specimen (PCR, ELISA, cell
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culture). Rapid diagnostic kits have been developed to
detect a number of viral infections, but there are still many
that cannot be easily diagnosed. Also, facilities to conduct
most of the confirmatory tests are presently lacking. So,
most viral illnesses remain unconfirmed since diagnoses are
simply presumptive.

Rapid diagnosis is important because the disease course
from infection to death can be rapid in many of these viral
infections e.g. Ebolaand Lassa Fever.

2.5.5. Treatment Challenges

Also, unlike bacteria that can be treated with a wide range of
antibiotics, anti-viral drugs are relatively virus-specific,
because the drugs are designed to interfere with either the
structure or replication cycle of the virus. Most of the drugs
are expensive and not readily available. Ribavirin, used for
the treatment of Lassa Fever was initially stored by the
FMOH and only released on requisition. There are also no
effective drugs against some viral infections e.g. Ebola
virus.

2.5.6. Association with Cancer

A number of viruses have been associated with the
development of cancer e.g. the Human Papilloma virus,
Hepatitis B virus, Hepatitis C virus, Epstein-Barr virus,
Human Herpes virus - 8. There is an upsurge in the number
of people diagnosed with cancer in Nigeria. The increase
can mainly be attributed to improved and relatively early
diagnosis of cancer, with the availability of more non-
invasive diagnostic procedures — CT scan, MRI. We will
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never be able to estimate how many cancers were
preventable, how many were due to environmental hazards
and importantly to us in virology, how many were due to
viral illnesses.

It is obvious that improved early diagnosis of viral illnesses
with attendant early treatment can significantly reduce the
incidence of viral-associated cancers.

3.0 CONTEMPORARY VIROLOGY IN NIGERIA
3.1. IGNORANCE

Ignorance about viruses and the public health burden they
constitute has led to misinformation, denial, miseducation,
misapplication of knowledge and wrong decisions which
have led to unnecessary increased morbidity and mortality.

In 2003, the Government of Kano State acting on the stand
of the Supreme Council for Sharia in Nigeria, stopped
vaccinations especially against polio because of suspicion
that intentionally-contaminated vaccines were used to make
people infertile and introduce HIV to the muslim population
(Fleck 2004; Larson, Cooper et al. 2011; Ghinai, Willott et
al.2013; Verma, Iliyasu et al. 2018). This was at a time when
polio had been largely reduced globally and was about to be
eradicated. Fifteen years later, polio is still very much
around and the Boko Haram insurgency in the North Easter
Nigeria has hampered immunization. There is re-
emergence of wild type strains of the polio virus.

20



This ignorance is not limited to only Nigeria or Africa.
There was a call for boycott of polio vaccinations by the
Catholic Bishops of Kenya, due to the fact that tetanus
vaccine was alleged to be contaminated with contraceptives
(Njeru, Ajack et al. 2016). Also, there was refusal of certain
people to have the Measles Mumps Rubella(MMR) vaccine
to be given to their children in the United Kingdom,
believing that the vaccine was associated with the
development of autism in children (Godlee, Smith et al.
2011; Larson, Cooper et al. 2011; Fiebelkorn, Redd et al.
2017). There has since been a resurgence of measles in the
United Kingdom.

Despite all the knowledge of what these viruses can do,
there is the tendency to overlook viral illnesses. Only when
outbreaks occur do health professionals and the
Government attempt to contain the particular epidemic and
after that, everyone goes to sleep. Lack of sustained efforts
to prevent and control viral infections is worrying.

3.2. FACILITIES

As earlier stated, most viruses are highly contagious and
laboratories where testing of samples or research can be
done must have some level of containment to prevent the
viruses from being inadvertently spread and to protect the
workers/researchers. There are thus four levels of biosafety
containment.
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Table 1. Biosafety Levels

and therapeutic interventions are not
usually available

Biosafety Level | Description of agent of risk Examples

Biosafety Level 1| Agents not associated with disease in | Escherichia coli,

(BSL-1) healthy adult humans Bacillus subtilis

Biosafety Level 2| Agents associated with human disease | Staphylococcus aureus,

(BSL-2) which is rarely serious and for which | Herpes simplex virus,
preventive and therapeutic Salmonella species
interventions are often available

Biosafety Level 3| Agents associated with serious or lethal | Mycobacterium

(BSL-3) human disease for which preventive | tuberculosis, HIV,
and therapeutic interventions may be | Bacillus anthracis
available

Biosafety Level 4| Agents likely to cause serious or lethal | Ebola virus, Lassa

(BSL-4) human disease for which preventive | virus, Marburg virus

Work on viruses like the Ebola virus and the Lassa fever
virus need to be carried out in a Biosafety Level-4
containment facility. However, there are only two of such in
Africa: one in Gabon and the other in Gauteng, South

Africa.

The International Centre for Medical Researches of
Franceville (CIRMF) was founded in 1974 by His
Excellency El Hadj Omar Bongo Ondimba, President of the
Gabonese Republic, and Mr. Pierre Guillaumat, the
Chairman of the petroleum company, Total Gabon. The
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Centre was inaugurated on December 5th, 1979. The first
BSL3+ (including negative pressure and glove box)
laboratory was built in 1997, mostly financed by the Foreign
Ministry of France. A second, high security laboratory for
Risk Group 3/4 Agents, mostly funded by the Total Gabon
oil company and the Gabonese Government, was built
between 2003 and 2008 on CIRMF campus (Leroy and
Gonzalez2012) Figs 5,6,7 and 8.

Figure 5. The International Centre for Medical
Research of Franceville (CIRMF), Gabon. Campus
aerial view: the P4 laboratory: A = P4 laboratory facilities;
B = Main Building; C = P3 Laboratory; D = Primatology
Center.
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L ABOR ATOIRE A SECURITEREAFRGE

DANGER BIOLOGIQUE

Fig.7. The Present CIRMF High Security P4 Laboratory with “Glove Box”.
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Fig.8. Field Biosafety and Trapping Potential Ebola
Virus Reservoir Bats in Gabon.

Even though Lassa Fever virus infection is endemic in
certain parts of Nigeria and spreading gradually, there is
only one centre for the diagnosis of Lassa Fever infection;
the Irrua Specialist Teaching Hospital (ISTH), Irrua, Edo
State (Asogun, Adomeh etal. 2012).

The cost of unsubsidized treatment at ISTH, Irrua has been
shown to be high, average of N205,558.99. Some
medications and investigations are highly subsidized
(Asogun, Tobin et al. 2016). The lack of facilities has been
attributed to lack of vision as stated in a 2009 paper: "There
is a lack of an overall vision of the critical role of the
laboratory in health care delivery by the governments of
such countries. Hence, investments in laboratories are
absent or inadequate at best, resulting in rundown services
and unreliable laboratory results" (Abimiku 2009).
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Fig.9. BSL-2 Cabinet used at Irrua Specialist

Teaching Hospital

Infectious Diseases Hospitals and standard isolation wards
are generally lacking. The Ebola outbreak was an indication
for Government to establish isolation wards with well
trained staff in every State in the country.

3.1. Consequences
1. Nigeria continues to appear in the WHO AFRO
Outbreaks and other emergencies bulletins. This has
consequences for tourism as different embassies
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warn their nationals not to visit because of these
outbreaks. The following statement is from the
bulletin: “Nigeria has never stopped circulation of
indigenous wild poliovirus and is currently
affected by circulating vaccine-derived polio
virus”. As at the 21" of December 2018, there were
32 cases of poliomyelitis in Nigeria.

. Nigeria has the highest number of unvaccinated
children against measles worldwide.

. There are avoidable deaths of Medical doctors and

other healthcare workers from complications arising
from hospital-acquired Lassa fever infections.

. Preventable morbidity and deaths from cervical
cancer due to no active sustainable programmes to

vaccinate young girls.

. Preventable deaths from undiagnosed infections
with viruses associated with cancer.
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Table 2. WHO AFRO Outbreak update for viral illnesses
in Nigeria. December 2018
EVENT Relfortmg Total | Confirme Deaths | CFR | Comments
period cases | d cases
Lassa fever | IstJan2018-| 3,276 588 166 | 5.10% | Five states in active
9th Dec 2018 outbreak phase:
Edo, Ondo,
Plateau, Gombe
and Kano
1% Jan 2018 - 4,604 fewer cases
Measles 11th Nov 15,723 1,110 123 | 0.8% |thanin 2017
2018
v
Monkeypox | 2017 - 13th 300 126 8 2.1% .
Nov 2018 remain the most
affected
7th Sept 2017 Confirmed cases
Yellow
fover - 16th Dec 3,902 78 73 1.9% | have been recorded
2018 from 14 states
The country
Poliomyeliti | 1* Jan 2018 - continues to be
$ 19th Dec 31 31 0 0.0% | affected by two
(cVDPV2) |[2018 separate cVDPV?2
outbreaks
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4.0 CONTRIBUTION TO KNOWLEDGE
I have been privileged to conduct research in molecular
virology and contribute a little to gaps in knowledge.

4.1 VIROLOGY

My PhD thesis was “Genetic Variation and Intrahost
evolution ofthe Human Immunodeficiency Virus Type-1
envelope gene in different body compartments”. This
work examined the variation of HIV-1 between different
parts of the body of an individual and the evolution of the
virus within each host. It showed the existence of distinct
variants in the brain, male genital tract, secondary lymphoid
tissue and the blood in most of the patients studied. The
virus was shown to be more diverse in the blood and
lymphoid tissue compared with those in the brain and
semen(Pondei 2009).

Expanded further work on the same subjects and others
from Cameroun and including phenotypic analysis
confirmed that the virus exists as different entities in
different parts of the human body, and viruses from these
compartments combine to form more efficient and infective
viruses which now determine the receptors they use to
achieve infection and their response to a class of antiviral
drugs — the co-receptor antagonist Maraviroc (Brown,
Petersetal. 2011).

We had also compared the effect of using unquantified DNA
in PCR versus using approximately a single molecule of
DNA obtained by limiting dilution (Single-genome
amplification). This work showed that single genome
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amplification was more reliable compared with bulk
sampling corroborating the hypothesis of Pete Simmonds
(Simmonds, Balfe et al. 1990; Simmonds, Balfe et al. 1990).
Single-genome amplification therefore reduces PCR-
induced recombination and artefacts. Efficient detection of
viruses using PCR for a recombinogenic virus like HIV can
only be possible using single genome amplification
(Pondei and Wankasi2013).

Analyzing HIV-1 sequences obtained from different body
compartments, we observed that the virus uses different co-
receptors to achieve infection even in the same person. This
has implications and calls for caution in the use of new anti-
HIV drugs like Maraviroc(Pondei, Wankasi et al. 2013).

HIV and tuberculosis have a clinical relationship and
investigating testing for HIV and TB revealed disjointed
services in the detection and treatment of HIV and
Tuberculosis, and we recommend a co-ordinated
collaborative service(Pondeiand Lawani 2013).

Knowing that the HIV-1 subtype has a bearing on disease
progression and drug treatment, we investigated the
subtype distribution across Africa, and observed that due to
the lack of infrastructure and knowledgeable personnel,
what is represented as the distribution of HIV-1 subtypes is
inaccurate. Nigeria has only 21 documented full-length
HIV-1 sequences(Pondei, Abduetal. 2014).

Infection with the Hepatitis B and C viruses remain
underestimated public health problems in our environment.
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Our studies observed asymptomatic Hepatitis B and C
virus infections among pregnant women (Pondei and
Ibrahim 2013); and in women attending gynaecology clinic
for other reasons (Ibrahim and Pondei 2014), thus our
recommendation for routine screening of all women
attending antenatal and gynaecology clinics.

We had also shown poor rates of vaccination coverage
against Hepatitis B virus among healthcare workers in
Bayelsa and Plateau States(Ogoina, Pondei etal. 2014).

4.2. ANTIMICROBIAL RESISTANCE/INFECTION
CONTROL

Microorganisms are increasingly developing resistance
against not only commonly prescribed antibiotics, but also
against new and not commonly prescribe antibiotics. We
sampled nasal passages of apparently healthy people and
1solated bacteria already resistant to Linezolid, a relatively
new antibiotic used for treatment of infections caused by
bacteria resistant to other antibiotics (Abdu, Pondei et al.
2016). Earlier, our investigation of microorganisms
infecting wounds at the NDUTH had shown high rates of
resistance to antibiotics (Pondei, Fente et al. 2013) and
informed the decision of the Department of Surgery to stop
empirical treatment with cloxacillin.

Considering the need for new antibiotics in the face of
increasing resistance to antibiotics, we investigated the
antibiotic properties of a commonly used herbal plant, the
Goat weed (Ageratum conyzoides). Extracts from the plant
were able to inhibit growth of bacteria isolated from clinical
specimens and already resistant to commonly prescribed
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antibiotics (Ere, Pondei et al. 2014). More work is required
to explore the commercial potential of this plant.

Infection prevention and control is very important in
keeping the patient attending hospital and healthcare
workers safe. However, our study of the knowledge and
practice of standard precautions showed poor compliance
with infection control procedures among health care
workers in Nigeria (Kunle-Olowu, Pondei et al. 2013;
Ogoina, Pondeietal. 2015; Oyeyemi, Ogoinaetal. 2018).

We also observed that there were high rates of occupational
exposures to blood and body fluids among health workers,
especially among newly qualified medical doctors and
nurses. There is a need for increased infection prevention
and control measures(Ogoina, Pondei etal. 2014).

Studies by the Infection and Prevention Control Committee
of the NDUTH identified bacterial contamination of the
hospital environment with most of the isolated bacteria
being highly resistant to commonly prescribed antibiotics
(Oladapo, Pondeietal. 2017).

4.3. URINARY TRACT INFECTION (UTTI)

Asymptomatic urinary tract infection is common and we
detected this in pregnant women attending antenatal clinic
and found that the causative organisms exhibited a high
degree of resistance to amoxicillin-clavualanic acid
(Pondei, Ibrahim et al. 2012). Other studies we conducted
among patients with symptoms revealed varying degrees of
resistant microorganisms in the NDUTH (Pondei, Oladapo
etal. 2012), in a private hospital setting (Pondei, Orutugu et
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al. 2012) and in Maiduguri (Kachallah, Abdu et al. 2018).
The studies showed differences in the commonest causative
organism in the different study sites.

4.4. PAEDIATRICS

Children are vulnerable to infection by microorganisms
even from birth. We characterized sepsis in neonates and
found about 44% of them infected with bacteria within the
first 28 days of life. Majority had early-onset sepsis, and
there is thus a need to investigate the risk factors associated
with early-onset sepsis in our environment (Peterside,
Pondei et al. 2015). Further analysis of older children
observed that childhood sepsis is a common cause of
morbidity and found that rates of infection decreased with
increasing age of the children, and most of the isolated
bacteria were susceptible to the quinolones (Peterside,
Pondeietal.2017).

We had also shown that almost half of children presenting
with fever (48.4%) actually had confirmed malaria. There is
thus rampant over-treatment of malaria and a need for
consideration of other causes of fever (Pondei, Kunle-
Olowu et al. 2012). We also showed the causes of non-
malarial febrile illnesses in children (Pondei, Kunle-Olowu
et al. 2013; Pondei, Peterside et al. 2017), including
infection of the middle ear(Pondei, Peterside etal. 2017).

4.5. GENERAL

We examined blood already screened for transfusion and
found the presence of malaria parasite in 12.6%. We
therefore recommended routine screening of blood for
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malaria parasite before transfusion (Pondei, Lawani et al.
2012).

We also showed that anaemia was common in pregnant
women (Isa, Pondei et al. 2012) and that blood donor
/transfusion services were poorly organized (Pondei,
Lawanietal. 2013).

We also sampled eating utensils (spoons, forks, knives) and
the bowls of water they were kept in prior to usage by
customers in some restaurants in Amassoma.
Microorganisms resistant to commonly prescribed
antibiotics were isolated (Abdu, Orutugu et al. 2017).

We also investigated women presenting with vaginal
symptoms and observed that symptomatic vulvo-vaginal
candidiasis and Trichomonas vaginalis infections were
common, and that clinical guidelines were generally needed
in their management(Pondei, Jeremiah etal. 2017).

These contributions to knowledge through peer-reviewed
publications have increased the visibility of the Niger Delta
University because authors and researchers from
institutions across the world have cited and are still citing
these works, which are thus productive works.

5.0. THE WAY FORWARD

1. Review of the undergraduate curriculum for training of
doctors, dentists, nurses, pharmacists and medical
laboratory scientist to include the basics of virology and
contemporary knowledge of viral infections.

34



2. Establish a Virology Institute that will co-ordinate viral
research, especially the role of viruses in cancer in
Bayelsa State. The establishment of standard viral

diagnostic centres and the appropriate training of the
staff.

3. The establishment of Infectious Diseases Hospitals with
standard isolation wards and well-trained requisite staff,
ready for any emergency.

4. Continuous public education on infection prevention and
control measures, especially hand hygiene and waste
disposal/management.

5. Widespread screening of the populace for viral illnesses
and early treatment for cases.
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Professor Kemebradikumo Daniel Pondei was born in Lagos to
the family of Late Meliyouwei Miepere Pondei and Late Gladys
Ere, both of Amassoma, Southern Ijaw Local Government Area
of Bayelsa State.

He had his primary education at both the Christ the King Primary
School, Oromineke, Diobu, Port Harcourt and State School I,
Churchill Road, Port Harcourt. Secondary education was at
Federal Government College, Port Harcourt. He was briefly at the
University of Benin, Benin to study Dentistry and was later
admitted to study Medicine and Surgery at the University of
Lagos, Lagos, graduating with the MBBS in 1991.

After housemanship at the Military Hospital, Yaba, Lagos, his
National Youth Service was in Lagos, with his place of primary
assignment being the Maryland Specialist Hospital, Maryland,
Lagos. He was retained after service and spent three years there.
He worked at the Cosmoderm Medical Centre, Awolowo Road,
Ikoyi, Lagos (1997-1998); Plateau Specialist Hospital, Jos and
the General Hospital Langtang, both in Plateau State (1998-
2000); General Hospital, Okolobiri, Bayelsa State (2000-2002).

He joined the Niger Delta University as a Lecturer II in February
2002. He obtained a PhD in Microbiology from the University of
Nottingham in 2009. Rising through the ranks from Lecturer I,
Senior Lecturer, Reader, he was appointed Professor with effect
from 1" October 2017.

He was Acting Head, Department of Medical Microbiology and

Parasitology (2013-2016); Sub-Dean, Faculty of Basic Medical
Sciences (2013-2016); Acting Dean, Faculty of Basic Medical
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Sciences (2016 to 2019) and currently the Provost of the College
of Health Sciences. He is a Senate Representative in the
Governing Council of the Niger Delta University (2017 to date);
Chairman, Housing Committee College of Health Sciences (2014
to date).

He was appointed Honorary Consultant Virologist, Niger Delta
University Teaching Hospital, Okolobiri in 2010. He has been
twice Chairman of the NDUTH Quality Improvement
Committee. He is a member of the Board of the Bayelsa Health
Insurance Scheme, representing public interest.

He was Editor (2014-2016) and then Chairman (2016-2018) of
the Nigerian Medical Association (NMA), Bayelsa State. He is
the Chairman of the NMA National Committee on Research
Grants (2018-2020).

He is married to Dr. Juliana Okwena Pondei PhD, and they are
blessed with three children.
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NIGER DELTA UNIVERSITY
INAUGURAL LECTURE SERIES

S/N Name

Engr. (Prof.) Humphrey
Andrew Ogoni

Prof. Joshua Fusho
Eniojukan

Engr. (Dr.) Dau S.
Ziborkere

Prof. Kingsley Danekete
Alagoa

Prof. Augustine A. Ikein

Prof. Timothy T. Epidi
Prof. Tuemi Tudou Asuka

Prof. Olanrewaju Rita-
Marie Omobuwajo

Prof. Kolawole Kayode
Ajibesin

Prof. Chabuovie
Menizbeya Sorgwe

Prof. Wenikado Sylvester
(Ganagana

Prof. Akpoebi Clement
Egumu

Prof. Christopher
Okwuchukwu Ahiakwo

Engr. Prof. IfeOluwa
Kenny Adewumi

Title Date

Chemical Engineering and Environmental ~ 10-04-2008
Revolution

The Touchstone of the Pharmacy Profession  02-03-2011

Post-Harvest Agricultural Processing: 30-03-2011
Lessons from the Honeybee

A Probe as a Predictive Tool: A Theoretical ~ 25-05-2011
Physicist’s Pathway (Plasma as a Model)

The Petroleum Question Towards Harmony ~ 26-03-2014
in Development

Insects: Our Friends Our ‘Foes’ 28-05-2014
Education: The problem of Nigeria 25-06-2014
What Come’s out from the Pot? 16-07-2014
The Forest is Pregnant 06-08-2014

Aftican Culture Historiography: A Cogitation 27-08-2014
on Aftican Identity and Recurrent Problems
of Cultural Revival

Ozidi Avenges: A Sculpto-Graphotherapeutic 17-09-2014
and Pictorial Naratology in Art

Agricultural Education for Self-Reliancein ~ 22-10-2014
the Niger Delta Area

Dispelling Darkness-The Nigerian Experience 28-01-2015

Engineering the Environment 25-02-2015
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16

17

18

19

20
21

22

23

24

25

26

27

Prof. Youchou Mirabeau

Prof. Tubonye Clement
Harry
Prof. Samuel Gowon

Edoumiekumo

Prof. Beleudanyo Gbalipre

Fente

Prof. Sieyefa Fun-akpa
Brisibe

Prof. Donbebe Wankasi

Prof. (Mrs) Abiodun
Oluseye Adeyemo

Prof. Solomon T.
Ebobrah

Prof. Dimie Ogoina

Prof. Ambily Etekpe

Prof. Comfort
Chiegenashi Zuofa

Engr Prof. CDR Alfred
Ezenwa Ogbonnaya

Abowei, Jasper
Freeborn Nestor

28 Prof. Ibaba

Samuel Ibaba

29. Prof.B Bio Kombo

The Divinity Behind the Tripod: The Man, ~ 15-04-2015
The Invisible World and Death
“Aid to Aids: A Journey of Serendipity 12-08-2015
God, Man And The World: The Nigerian 21-10-2015
Tripodic “exchangeological” Dilemma
The Barrack Boy with the knife, Health 27-01-2016
and mathematical Surgical Decision in
the Mangrove Forest
Family Medicine: 09-03-2016
“The Complexities of differentiating
Undifferentiated undifferentiated diseases
in a differentiated Proffession”
Sorption: A Prodigy of Life and Living 16-11-2016
The Fish And Its Parasites: 14-12-2016
Angst Of Producers And Consumers
Extra-Constitutional Adjudication of rights 18-01-2017
and the Desacralisation of the Nigerian Court:
End of the Beginning or the Beginning of the end?
Associates, Adversaries & Adjutants: i 15-02-2017
Exploring the Diverse Roles of Micro-Organisms
Health and Disease
Nigeria Without Oil: 15-03-2017
The 'caaba' Model of Reconstructing
Local Economy of The Niger Delta Region.
Thriving Through Life’s Changing Scenes:  19-04-2017
My Perception of Adult Education
Vibrating A Nation to a State of Stable 17-05-2017
Equilibrium
Fishery-the Earth's Foundation: A 19-07-2017
Treasure in Obscurity
“Mopping the Wet Floor While Overlooking 26-08-2017
the Leaking Roof: Rethinking Peace Building
Bloodless Surgery:Convergence 15-11-2017

of Science And Religion. Where
Do We Go From Here?
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30. Prof. Z. Jeremiah
31 Prof.Elijah Ohimain

32 Prof. Onyaye Edgar
Kunle-olowu

33 Prof. Innocent Miebaka
Aprioku

34 Prof. Allen Aziba
-Odumosi Agih

35 Prof. Ezekiel Dixon
Dikio

The Oracle in the Blood 13-12-2017

Ubiquitous Microbes: the virtuwous  17-01-2018
he iniquitous and the innocuous.

Best Evidence: Best care for Newborns, 18-07-2018
the Prospects in Bayelsa State.

Addressing, Redressing and Undressing 01-08-2018
The Regional Development Planing

Process in Nigeria
Bloom’s Taxonomy Revisited 20-02-2019
Nano, Nano, Nano 20-03-2019
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