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Abstract
iyabo.osaighovo@uniben.edu Background: Mpox, a re-emerging outbreak-prone viral zoonosis heen reported
from healthcare facilities in Nigeria. This studgna to describe a series of mpox cases
Received: 20 May 2023 seen at a tertiary hospital in Nigeria and suraaile activities undertaken in response
Revised: 24 July 2023 to an outbreak in 2022.
Accepted: 31 July 2023 Methods: Epidemiologic and clinical data of patients suspedip have mpox were
Published 31 October2023 collated using a standardised case investigatiom.fé\ppropriate specimens were
taken and transported for real-time PCR diagnddiseaNational reference laboratory.
DOl Data were analysed and summarized using descrigtaistics.
10.58539JNIDS 20232114 Results: Sixteen suspected cases reported from April 1 tweBwer 31, had a mean
age of 34.1 + 11.5 years. Mean turn-around timdafooratory results was 10.6 + 4.9
Quick Response Code: days. Mpox was confirmed in 7 (43.5%) cases, amongem the mean age was 42.3

+ 10.2 and 5/7 (71.4%) were males. Travel and anipatact history were non-
contributory. Only one (14.3%) had epidemiologiaaits with someone with rash. One
(14.3%) had concurrent human immunodeficiency vinisction while three others
were co-infected with varicella zoster virus. Aflses presented with rash distributed
variously on the face, scalp, limbs, trunk and @i Three (42.9%) patients had mild
lesions, one (14.3%) was moderate, one (14.3%)ysewal two (28.6%) serious. Three
patients were hospitalised including two patient®\wad serious rash and one who also
had neurological manifestation of headache andusesz No deaths or secondary
transmissions occurred within the hospital.

Conclusion: This study describing self-limiting disease in pretdnantly male urban
dwellers with undetermined exposure sources cartgto the literature on mpox in
Nigeria. Facility response was hampered by laboyatdiagnostic delays.
Decentralised testing and further research to whaled transmission mechanisms of
mpox are recommended.
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INTRODUCTION

Mpox (formerly known as monkeypox), caused by mpplo

virus (MPXV), is an outbreak-prone zoonosis enderfimc
Central and West Africh? The natural reservoir of MPXV is
unknown but it has a wide host range that includdents and

MATERIALS AND METHODS

A descriptive study of all suspected cases of mploat
presented at UBTH, Benin City from April 1st to Recber
31st, 2022 was conducted. Benin City is the capit&do state
in Southern Nigeria and is bounded by latitudes16°and
6°29'N and longitude 5°33' and 5°47’E. The BenintyCi

non-human primate’sMpox was first described in 1958, among metropolis spans across four of the 18 local gawemt areas

monkeys acquired for research purposes in Denraarkater

(LGA) in Edo state namely Oredo, Ikpoba-okha, Egyodl Ovia

in humans, in 1978.% Since then, mpox outbreaks have beerNorth East! The UBTH, situated in Egor LGA, is a federal

reported in several Central and West African cdasir
including Nigeria, where the disease re-emergaéDitv after a
39-year hiatus.

Human mpox is primarily contracted through the bitscratch
of infected animals and consumption of wild gameluding

tertiary hospital serving Edo and surrounding stat€he
hospital has an active infection prevention and trodn
committee and undertakes disease surveillance itdesiv
through its Public Health and Community Medicine
Department. It also hosts a molecular diagnostit \d@rology
laboratory testing for several viruses, includingeasles,

giant rats and monkeys.Secondary human to human rubella, human immunodeficiency virus, hepatitisiBis, and

transmission occurs via close contact with skiiples, fomites
and surfaces contaminated by an infected persorespitatory

severe acute respiratory syndrome coronavirus+2dponse to
the coronavirus 2019 (COVID-19) pandemic in 2020e t

droplets? Studies have shown the presence of cultivablesviruhospital constituted a coordinated multi-pillaredponse team

in semen and vaginal secretions, thus supportpasaible role

which was leveraged for the management of the 2028an

for sexual transmissioh.However, close contact, whether mpox outbreak? The multi-disciplinary team was constituted

sexual or non-sexual, remains the dominant meanisuiman-
to-human spread.

Mpox is a deep-seated rash variously affectingfdlce, limbs,
palms, soles and genital region. It is precededakfju-like
prodrome of fever, intense headache, muscle antedajse and
lymphadenopathy lasting 1-5 day$he disease is self- limiting
without treatment in most cases with the rash auglv
sequentially from macules to papules, vesiclestybess, and
crusts which eventually dry up and fall off ovee ttourse of 2
to 4 weeks. Management, mainly supportive, redagegptoms
and averts complications including secondary badteskin
infections, bronchopneumonia, encephalitis, kdsatitorneal
ulceration and rarely blindness and permanent skarring.
Antiviral agents that have activity against MPXVclinde
cidofovir, brincidofovir (a lipid- conjugate prodgu of
cidofovir), and tecovirimat, although these drugs available
only in developed countriés.

Two MPXV clades, | and I, exist, differing in humdo-
human transmission potential, disease severitycasd, fatality
with Clade Il which is found in West African coures,
including Nigeria, displaying milder virulence witlespect to
these parametets.

Hospitals are often the first location where infegs disease

outbreaks are identifietd Therefore, these healthcare facilities

must be prepared to respond in a co-ordinated dasttiat
promptly detects threats, provides care for thdicadfl,
prevents disease transmission to the workforce atiebr
patients within the facility, and notifies apprade public
health authorities to stem community spréadhe re-
emergence of mpox in Nigeria was detected in aatgrt
hospital? Nevertheless, facility-level response to this diseis

with pillars for infection prevention and contralfseillance,
case management, and diagnostics.

Case definitions proposed by the Nigeria CentreDmease
Control (NCDC) were used to classify suspected fiooed,
and probable cases, as well as contact personsngook

deathst® Suspected cases were defined as individuals with a

history of fever, rash, and other clinical symptosuggestive
of mpox. Data including sociodemographic and chihfeatures
of suspected cases were collected using a stamddrdiase
investigation form which was modified to includestoiry of
sexual contact with an individual with skin lesidfis

The facility surveillance officer was responsibte feceiving
reports of suspected cases, which were then rbtifi¢he state
disease surveillance notification officer and theri@/ddealth
Organisation state co-ordinator. All specimens wekected
by trained laboratory scientists observing standerd contact
transmission-based precautions. Swabs were cadlleftten
pustular lesions, and crusts were unroofed anecteitl using a
scalpel and placed in o-ring tubes. All specimensrew
immediately transported to the facility moleculairology
laboratory for triple packaging before referralth® National
reference laboratory, Abuja, through a designateasport and
logistics company.

At the National reference laboratory, swabs andstsruvere
subjected to real time Polymerase Chain Reactid@@R{)Pto
detect MPXV and varicella zoster virus (VZV). Rdsulvere
reported as confirmed, negative, or inconclusivaripox with
or without concurrent VZV infection. Results werartsmitted
electronically to the molecular virology laboratamgsite, and
the turnaround time was recorded as the numberayk d

sparsely documented since occurrence has been dgporabetween dispatch of patient samples and receipsofits from

However, with an unprecedented number of casesetén
2022 alone, the likelihood of encountering thisedise in
Nigerian hospitals appears higher than é¢dihe objective of
this study is to describe mpox cases seen at theeksity of

Benin Teaching Hospital (UBTH) in Edo State, Southe

Nigeria and highlight the response activities at fécility.
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Fig. 1: Temporal distribution of suspected mpox in UBTH, April-December, 2022

All socio-demographic, clinical, and laboratory aaivere
entered into SPSS version 22.0 for analysis. Deteei
statistics were used to summarize the data, inctudneans
(standard deviation) and median (interquartile egndor
continuous variables and frequencies and percestdge
categorical variables.

This study was conducted in accordance with etlgdakiples
outlined in the Declaration of Helsinki and apprdavey the
Research Ethics Committee of the University of Beni
Teaching Hospital. Patient identifiers were anorgedi to
maintain confidentiality, and data were kept in ecwse
location, accessible only to authorized researamtmembers.

RESULTS

Outbreak response: Health-worker sensitization, edge
surveillance, laboratory turn-around time and
management

Following an outbreak declaration by the NCDC, &-day

sensitization workshop was conducted by the oukbresponse
team for all cadres of health workers at UBTH, imihg

doctors, nurses, pharmacists, laboratory workers,

physiotherapists, and interns. The staff was tdchiore clinical

presentation and recognition of mpox, specimerectitn and
handling, infection prevention and control (IPC)aseres, and
disease surveillance and notification.
encouraged to disseminate the training to theiradeents,
particularly among clinical units.

April May June July August  September October November December

M Mpox positive M Others

J Nig Infect Dis Soc Vol. 2 No. 1, Jan — Jun 2023

Between epidemiological weeks 14 and 52 of 2022, 16
suspected cases of mpox were flagged by doctdBirH with

the surveillance and case management teams dulfiedot
Figure 1 shows the distribution of suspected mpox cases seen
in the facility.

The male to female ratio was 1.3:1 and age rangaisfected
cases was 13-52 years with a median (IQR) of 34 y&ars.
Seven (43.5%) cases were confirmed positive forxmpeven
(43.5%) tested negative for mpox, one (6.3%) wasriglusive
and one (6.3%) patient declined testing. Table dwshthe
epidemiological profile of suspected and confirncades seen
in UBTH.

Laboratory turn-around time ranged from 3 to 20dewth a
mean duration of 1041.9 days.

caseFive (31.3%) suspected cases (three of which water |

confirmed to have mpox) were admitted on accousyafptom
severity and managed in isolation bays with stbetrier
nursing precautions as well as linen and waste geamant
protocols observed. Management was supportive with
analgesics for pain relief and antibiotics to pragveecondary
bacterial infections. All others were seen on otigpe basis and
admonished to self-isolate at home. Case fatdity was 0%
as all patients recovered without sequelae. Theeee wio

Attendees rewe reports of secondary transmission to healthcareigeos or

other patients.

Table 1: Epid ical profile of suspected cases of mpox in UBTH, April-December, 2022

Variable Frequency (%)
All suspected cases Confirmed mpox cases
n=16 n=7

Mean age = S.D (years) 34.1=1L5 423+102
Age group
1-20 2(12.5) 0(0.0)
21-40 9(56.3) 2(28.6)
41-60 5(31.3) 5(71.4)
Sex
Male 9(56.3) 5(71.4)
Female 7(43.8) 2 (28.6)
Marital status
Single 7 (43.8) 1(14.3)
Married 9(56.3) 6 (85.7)
Ethnicity
Edo 6(37.5) 3(42.9)
Others* 10 (62.5) 4(57.1)
LGA of residence
Egor 7 (43.8) 3(42.9)
Ikpoba Okha 3(18.8) 1(14.3)
Oredo 3(18.8) 2(28.6)
Ovia North East 3(18.8) 1(14.3)
Significant exposure risk®
Present 6(37.5) 3(42.9)
Absent 10 (62.5) 4 (57.1)
VZV infection
Positive 9(56.3) 3(42.9)
Negative/Inconclusive/Not 7 (43.8) 4 (57.1)
tested

*Others= Owan, Etsako, Urhobo, Igbo, Efik

YSignificant cxposure risk include occupation involving work in bushes, contact with persons with similar rash

VZV= Varicella zoster virus
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S/No Age Marital status L evel of Education Occupation Presentation Admission | Co-infections Outcome
1 44 Married Primary Lumberjack 5-day history of fever and generalized painful rashes which were first observed on the Admitted HIV (newly Rash
genitalia with subsequent involvement of the trunk, upper/lower limbs and scalp. diagnosed) resolved
At presentation, rashes were widespread crusted papular lesions about 24
Lesion count: 250-300 days after
onset
2. 40 Married Primary Bush 5-day history of rashes on the genitalia (penile shaft) which later involved the trunk, Admitted Nil Rash
Inspector/Community axilla, face and the upper limbs. Rashes on the genitalia evolved into clear fluid resolved
Land Salesman containing lesions and later pustular lesions which ruptured resulting in erosion/ul cer within 15
formation with associated crusting of the lesions. There was associated swelling of the days of onset
penile shaft. Lesion count: 250-300 of lesons
3. 21 Single Secondary University Student Headache (7days), Fever (7 days), Rashes (5 days) and Seizures (2 days) Admitted Nil Rashes
Headache was global, throbbing, constant but no associated redness of the eyes, tearing, resolved
photophobiaor vomiting. No features of meningeal irritation. within 16
days of onset
Fever was insidious in onset and became high grade but without chills or rigors
Rashes were first observed on her genitalia with subsequent involvement of the scalp,
face, upper limbs, the hands and feet. Rashes were pustular all at same stage of evolution.
Seizures occurred 2 days before presentation, were generalized tonic-clonic with post
ictal sleep.
Lesion count: 50-100
4. 52 Married Primary Petty trader (Wholesdle | Lesion count: Lessthan 25 Outpatient Nil Rashes
Fufu Seller)/Trades Rash was distributed on upper limbs and face. resolved
from her home within 14
days of onset
5. 44 Married Secondary Manual labourer Lesion count: Less than 25. Rash was distributed on upper limbs and face. Outpatient vzZv Rashes
resolved
within 14
days of onset
6. 45 Married Tertiary Healthcare worker Lesion count: Less than 25. Rash was distributed on upper limbs and face. Outpatient vzZv Rashes
resolved
within 14
days of onset
7. 50 Married Secondary Security guard Presented with rashes on the head, face, forearms, legs and genitalia of 6 days duration Outpatient vVzv Patient
and fever also of 6 days duration. refused
Rashes said to have been observed first on the scalp, face with subsequent involvement admission
of the genitalia, trunk, upper and lower limbs. and was lost
to follow-up
Rashes at presentation were largely crusted erosive lesions more widely distributed on
the scalp, and face with sparse crusted pustular rashes on the trunk, upper and lower
limb. A solitary crusted ulcerated lesion was noted on the shaft of the penis.
Lesion count: 150-200
HIV=Humanimmunodeficiencyirus, VZV = Varicellazostervirus
J Nig Infect Dis Soc Vol. 2 No. 1, Jan — Jun 2023 https://www.jnids.org
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DISCUSSION A recent Nigerian study, however, showed a good bermmof
From April to December, 2022, we mounted a multigibnary  affected persons reporting high risk sexual behavisuch as
response to human mpox in our healthcare faclitg.carried out condomless casual sex, multiple sexual partnerstimmdactional
health worker sensitisation, recorded seven laboratonfirmed sex, thus supporting a role for sexual contact iiseake
cases of mpox out of 16 suspected cases and nccomgl — transmissiorf In consonance with these findings and in lighthef
transmission occurred. All confirmed cases resideBenin City, links to sexual contact established in the globettirsg, it is
highlighting the need for heightened mpox awarenassl imperative that the case investigation form cufgensed in Nigeria
surveillance in the community. Between 2017 and12@hly 10 be updated to include a section that probes séxstry including
cases of mpox were reported from Edo state (4 das#317, 1 in  high-risk sexual behaviour as this could provide llasis for public
2018, 1 in 2019, none in 2020 and 4 in 2021his skyrocketed health interventions.
to 27 in 2022 alone, placing Edd @among states with the most
confirmed cases in Nigertd.Thus, about a quarter of all mpox In this study, VZV infection was common highlighginthe
cases detected in Edo state in 2022 (7 out of Zfgween in our importance of the laboratory in making clear distions between
facility. mpox and similar skin lesions for both clinical asdrveillance
purposes. Of all differentials, VZV infection isetfcondition most
The clinical features seen in this case seriesrargtly similar to  likely to be confused with mpo¥. Lymphadenopathy and pre-
previously described cases of mpox recorded in t¥igéBesides eruptive fever distinguish the exanthem of mpoxfréZV but may
the rash present in all cases, we saw a patiehtsgizure who was not always be present as highlighted in our casesseAdditionally,
never previously known to have seizure disorder. VZV is characterised by regional pleomorphism whgreashes are
in varied stages of evolution; yet atypical preadohs could occut.
This presentation, though rare, has been repomedadically Thus, reflex laboratory testing for VZV on all spreens submitted
including one case in Nigeria and a couple in timiteédl Stated®  for mpox diagnosis in Nigeria is judicious, moreasco-infection
17 Data from animal studies show that MPXV can citbgesblood—  with both viruses appears to be a common phenomesowe
brain barrier causing neuroinvasive disease althaayrotropism discovered in this case series. Cases of co-iniedtave also been
in human subjects is not fully understod8uggested routes of reported from elsewhere in Nigeria during the 2@8#x outbreak
entry into the central nervous system are through dlfactory and the phenomenon has been observed in a stucytfre DRC
epithelium and hematogenous penetration throughectatl where mpox is caused by the more virulent Cladstihin?? 23,
monocytes/macrophages. Other serious neurological Compared to high income countries, the burden o¥\#Z Nigeria
manifestations in mpox include encephalitis and @doat these and most parts of Africa is poorly characterized &mere are no
were not seen in the index series. formal surveillance system$ However, primary infection of VZV
tends to occur at a later age in tropical and spital climates
Mpox cases seen in UBTH were predominantly adulerngban compared to temperate climatésSafe and effective vaccinations
dwellers. This is in tandem with findings from aepious for the virus exist, but are not among the routmenunizations in
nationwide outbreak analysis (2017-2018) which stmwa  Africa. The decision to introduce these vaccinadabe potentially
predominance of cases in urban areas involving goadult guided by data on the burden of VZV in Nigeria s@a from add-
males!® However, compared to the nationwide analysis whiege on testing for VZV in suspected mpox cases.
median age was 29 years, majority of cases semur fiacility were
slightly older with a median age of 44 years. Fritva outbreak The gains of laboratory diagnosis notwithstandjprglonged turn-
report of 2017-2018, more than 70% of the casesnwaknown around time for laboratory confirmation of casesgma significant
exposure sourc¥. Likewise, we were unable to ascertain howchallenge to our response efforts. Prompt diagnases expedient
majority of cases seen in our facility contractkd tlisease. Two public health actions such as contact tracing areessary for
cases, being forest workers, were at high risk @fupational curbing transmission within the commun#fln non-cases, prompt
exposure but could not recount any direct contath wnimals.  exclusion of the disease allows reappraisal of dlegnosis and
Only one reported casual, non-sexual contact vatheone with a  further testing to ascertain the actual cause phient's ailment.
similar rash. Although the data collection tool disier mpox  Currently in Nigeria, a centralised approach to mpléagnosis is
surveillance in Nigeria does not probe for sexuglosure and adopted whereby specimens collected from peripHaddities are
practice, we specifically enquired about sexual taoih with  sent to the National Reference Laboratory in thdefFal Capital
persons having a similar rash because several pesssnted with  Territory. This introduces delays that underminghbclinical and
genital lesions and in three cases, rash wasrotted in the public health action. The drawback of centralisadd in effect
genital area. limited, testing was also experienced in high ineas®ettings during
the multi- country outbreak of 2022 with sporadisting cited as an
During the timeframe covered by our report, theas & concurrent impediment to case detection in the United Stdtk3)( This led to
global outbreak of human mpox with over 80,000 eoméd cases the US CDC's authorization of 5 commercial labor&® to
reported across 110 countries including many whegalisease is commence testing and supporting them by providireggrtecessary
not endemic: 8Over 90% of mpox cases recorded outside endemitest kits?® Nigeria, having endured a more protracted outhreak
regions involved gay and bisexual men within intemtected should have by now expanded and streamlined at¢oessting in
sexual network$? Despite the links with sexual exposure clinical settings.
established during the multi-country outbreak, study did not
reveal any role for sexual contact in transmissibmpox. This is
possibly a limitation of the small number of confied cases seen
in our facility.
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Going forward, the country can leverage the capdaitmolecular
diagnosis built during the COVID-19 pandendicas well as novel,
accessible technologies (such as the new mpoxidgtrwith
recent regulatory approval for use on widely axddaGeneXpert
testing platforms) to provide decentralised testingtates that are
endemic while sporadic cases from non-endemicstatehandled
at a central or regional laboratory. Prompt labamatonfirmation
will not only improve clinical management and cantaacing, it
will strengthen surveillance and provide a moreuaate picture of
the burden of mpox in the country.

Diagnostics are not the only weak link in the resgoto mpox in
endemic countries. As depicted by this study, nedic
countermeasures such as antiviral therapeuticsvandines for
prevention in susceptible individuals and closetacts are also
lacking and were not used in any of the cases nahadthough
mpox is typically self-limiting, complications caccur. There is
a dire need for antiviral agents, such as tecowtjrand vaccines,
such as Jynneos, to be made available for clirtitals in the
regions where they are most needed. Again, adraliesl during
the COVID-19 pandemic, collective regional and glob
partnership, leadership commitment and investmeatrequired
for equitable distribution of countermeasures ltéss developed
endemic regions as the disease constitutes a dhela¢th security
issue.

In conclusion, we have described a series of seitihg mpox

cases encountered in a tertiary facility in Beniity Csouthern
Nigeria thereby contributing to the literature oisehse clinic-
epidemiological profile in the country. Charactdds were similar
to previously reported cases in Nigeria. We levedag@n our
experience with COVID-19 to tackle the mpox outlresith

satisfactory outcomes. However, health facilitypasse could
improve if testing is decentralised to allow fooppt diagnosis.
Increased awareness and surveillance for the disehsboth
healthcare facility and community levels are higtdgommended.
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