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ABSTRACT

Background: Human papillomavirus (HPV) is a sexually transmitted virus
implicated in several anogenital and oropharyngeal malignancies. Rising oral
sexual practices have been suggested as one factor influencing oral HPV
transmission and associated malignancies in some populations. This review
aimed to estimate the pooled prevalence, summarize characteristics, and
synthesize treatment and outcome data for HPV-positive oropharyngeal
carcinoma (OPC) in Africa.

Methods: An initial PROSPERO registration was done (CRD420251012776),
and the systematic review followed the PRISMA guidelines. The study included
original English peer-reviewed research works that reported data on the
prevalence, characteristics, and treatment outcomes of HPV-positive
oropharyngeal cancers. The risk of bias was assessed for all the studies using
Cochrane’s ROBIN-E tool. Systematic synthesis and meta-analysis were used
to synthesise extracted data.

Results: 15 studies involving a total of 896 participants met the inclusion criteria
and were included in the meta-analysis. The pooled prevalence of HPV-
associated oropharyngeal cancer across the 15 African-based studies was 12%
(95% CI: 8%—19%), with significant heterogeneity (I> = 70.2%). The test for
subgroup differences was statistically significant (Chi*> = 10.94, p = 0.012),
indicating that detection methods may influence reported prevalence rates.
Treatment and outcome data were sparsely reported; only one study provided
detailed follow-up outcomes.

Conclusion: There were limited data of treatment and outcomes underscoring
the need for improved reporting standards and longitudinal data across African
settings.
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INTRODUCTION
Human  papillomavirus

(HPV)-associated

differences in underlying risk factors such as HIV

oropharyngeal carcinoma (OPC) has emerged as a
distinct and increasingly prevalent subset of head and
neck cancers globally.'” While the overall incidence of
tobacco- and alcohol-related OPC has declined in many
regions, HPV-driven OPC continues to tise, particularly
in high-income countries.>” This epidemiological shift
has been attributed to changes in sexual behaviours,
including increased oral sexual practices, as well as
improved diagnostic recognition of HPV-related
disease. However, in Aftica, the epidemiology of HPV-
associated OPC remains less clearly defined due to
limited data, variability in diagnostic capacity, and

prevalence and healthcate access.'?

Human papillomavirus is a small, non-enveloped
double-stranded DNA (DeoxyNucleic Acid) virus that
belongs to the Papillomaviridae family.! It is broadly
classified into high-risk and low-risk types based on
oncogenic potential. High-risk types, particularly HPV-
16 and HPV-18, are strongly implicated in the
pathogenesis of OPC, with HPV-16 accounting for
the majority of HPV-positive cases.> Other high-risk
types, including HPV-31, 33, 35, and 45, have also been
identified, though their relative contribution is less
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pronounced.”? In contrast, low-risk types such as HPV-
6 and HPV-11 are typically associated with benign
lesions."2

Oropharyngeal carcinomas, a subset of head and neck
cancers, represent a significant global health burden
and are collectively the seventh most commonly
diagnosed malignancy worldwide.* The global
prevalence of OPC is estimated at approximately 1.1
per 100,000, contributing to the broader burden of
758,000 cases of cancers of the lip, oral cavity, and
pharynx annually.>® Major risk factors include tobacco
use, alcohol consumption, and HPV infection, with
regional variation influenced by differences in sexual
behaviours, HIV prevalence, and diagnostic capacity,
particulatly across Africa."? Evidence from Sub-
Saharan Africa indicates that HPV-related OPC remains
under-characterized; for instance, a systematic review
by Okerosi et al. reported p16 positivity rates of 13.6%
overall and 20.3% specifically among oropharyngeal
cancers, with p16 immunohistochemistry and HPV
polymerase chain reaction being the most commonly
used diagnostic methods.* However, the absence of
pooled prevalence estimates and the heterogeneity of
diagnostic approaches limit the comparability and
generalizability of these findings across the continent.

Despite growing global evidence, data from Africa
remain sparse, geographically uneven, and
methodologically heterogeneous. Existing studies are
concentrated in a limited number of countries and
employ varying diagnostic approaches, including p16
immunohistochemistry and HPV DNA detection via
polymerase chain reaction, which complicates cross-
study comparisons."** Furthermore, there is a lack of
robust pooled prevalence estimates and limited
reporting of treatment modalities and clinical
outcomes across the continent.

Therefore, this study aimed to assess the prevalence,
explore the characteristics including epidemiological
distribution, diagnostic methods and treatment
patterns, and assess the treatment outcome data for
HPV-positive oropharyngeal carcinoma in Africa by
synthesizing existing original studies.

METHODS

Study reporting and registration

This review was conducted and reported per the
PRISMA (Preferred Reporting Items for Systematic
Reviews and Meta-Analyses) guideline.” The study
protocol was registered with PROSPERO
(International Prospective Register of Systematic
Reviews) with registration number CRID420251012776,
where a detailed methodological framework was
outlined.

This review was guided by the following research

question:

1. What is the pooled prevalence of HPV-positive
oropharyngeal carcinoma in Africa?

2. What are the associated characteristics
(epidemiological patterns, diagnostic approaches
and treatment modalities) of HPV-positive
oropharyngeal carcinoma in Africa?

3. What are the treatment outcomes of HPV-
positive oropharyngeal carcinoma in Africa?

Search strategy

A systematic search of available literature was
conducted across electronic databases to identify all
studies on the study theme (Figure 1). The search
retrieved studies from PubMed, Google Scholar,
Science Direct, DOA]J (Directory of Open Access
Journals), AJOL (African Journals Online), and
Cochrane Library using relevant BOOLEAN strings
from our inclusion and exclusion criteria. The search
on PubMed was carried out using a combination of
Medical Subject Headings (MeSH) and free-text entries
in the search string, such as (“Human Papilloma Virus”
OR “HPV” AND (“Oropharyngeal Carcinoma” OR
“Pharyngeal Carcinoma” AND (“Africa”). The search
included studies published prior to 13th March, 2025-

Supplementary file. Additionally, the reference list
of all relevant studies was searched based on the
eligibility criteria to identify additional studies for the
review.

Eligibility Criteria (Inclusion and Exclusion

Criteria)

Only original research studies were eligible for inclusion.

The study employed the CoCoPop (Condition,

Context, Population) framework to guide eligibility

criteria:

* Condition: Oropharyngeal carcinoma associated
with HPV.

* Context: Studies conducted in Africa.

¢ Population: Individuals diagnosed with
oropharyngeal carcinoma.

Outcomes of interest included prevalence, HPV
subtype distribution, reported risk factors, and (where
available) treatment modalities and outcomes.

Studies had to be published in English, peer-reviewed,
and provide extractable data. Studies reported in other
languages, qualitative studies, preprints, reviews,
editorials, commentaries, conference abstracts, and grey
literature were excluded.
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Study selection

Two independent reviewers (A.E.B. and V.S.) screened
titles and abstracts to determine eligibility following
the predetermined inclusion and exclusion criteria
registered in the PROSPERO protocol after article
duplicates were removed using the Rayyan tool.®
Eligible studies were subjected to a full-text review
independently by A.E.B. and V.S, and disagreements
were resolved through discussion and involvement of
a third reviewer (O.B.).

Data extraction

Data extraction was performed independently using
Excel Spreadsheets (Version 2401) by two researchers
(V.S. and A.E.B.), who gathered relevant information
from the included papers that met the requirements
of a pre-agreed extraction form for consistency.
Extracted data included the author’s name, year of
publication, study design, sample size, population
characteristics, HPV detection method, prevalence,
HPV subtype, treatment modalities, outcomes, follow-
up duration, and study limitations.

Quality assessment

Two authors (V.S. and A.E.B) independently evaluated
the quality of the included studies using the ROBINS-
E tool.” The ROBINS-E tool analyses the risk of bias
across seven domains, including confounding,
measurement of exposure, selection of participants,
post-exposure interventions, data,
measurement of outcome, and selection of reported
results for observational studies. Low risk was given
when all domains are rated as low risk or, at most,
two domains were moderate tisk. Moderate risk was
when no more than three domains were moderate
risk, and high risk was given when one or more
domains were adjudged high risk.

missing

Data synthesis and statistical analysis

The study selection process was conducted in
accordance with the Preferred Reporting Items for
Systematic Reviews and Meta-Analyses (PRISMA)
guidelines. As illustrated in the PRISMA flow chart
(Figure 1), the initial search yielded a total of 855
records across multiple databases. Following the
removal of 303 duplicate records, 552 records
remained for title and abstract screening, of which
499 were excluded on the basis of irrelevance to the
review question. A total of 53 full-text articles were
retrieved for eligibility assessment. Of these, 38 were
excluded for the following reasons: wrong population
(n=12), wrong outcome (n=10), wrong study design
(n=8), and insufficient data for meta-analysis (n=8).
Fifteen studies ultimately met all eligibility criteria and
were included in the final quantitative synthesis.

For each included study, the number of HPV-positive
oropharyngeal carcinoma cases and the total number
of oropharyngeal carcinoma cases examined were
extracted to compute a crude prevalence proportion.
These proportions served as the primary effect
measure for the meta-analysis. Where studies reported
prevalence across multiple head and neck subsites, only
oropharyngeal-specific data were extracted to maintain
consistency with the review question. Study-level
moderator variables extracted for subgroup and meta-
regression analyses included: country of study, study
design (cross-sectional or retrospective), HPV detection
method (PCR-based, p16 immunohistochemistry, or
a combined approach), and mean patient age.

Given the anticipated clinical and methodological
heterogeneity across studies conducted in different
African countries using varied HPV detection
platforms, a random effects model was selected for
pooling of prevalence estimates. This model accounts
for both within-study sampling variation and between-
study variance (6%), producing a pooled estimate that
is more generalisable across the range of populations
represented.

Heterogeneity across studies was quantified using the
I? statistic and Cochran’s QQ test. Four meta-regression
analyses were conducted to investigate whether pre-
specified moderator variables could explain the
observed between-study heterogeneity. Results are
presented as bubble plots (Figures 5-8), in which each
bubble represents a study, with bubble size
proportional to study weight in the meta-analysis.
Publication bias was assessed using a funnel plot of
study effect sizes against their standard errors.

RESULTS

As presented in Figure 1, 126 studies were initially
identified. After removal of duplicates and screening,
15 studies involving a total of 896 oropharyngeal
samples met the inclusion criteria and were included
in the meta-analysis. The PRISMA flow diagram
(Figure 1) details papers screened, duplicates removed,
and reasons for exclusion. The specific details of the
15 studies are summarized in Table 1."%%

Study characteristics

The 15 included studies, conducted between 2012 and
2022 across 10 African countries (Nigeria, South
Africa, Sudan, Kenya, Ghana, Uganda, Malawi, Senegal,
Cameroon, Mozambique), were largely cross-sectional
or retrospective analyses of archival tissue. From the
cumulative sample size of 2,400 in these studies, 896
oropharyngeal cancer samples were identified and
formed the sample size of this meta-analysis. As
presented in Table 1, the sample sizes of each of the

Annals of Ibadan Postgraduate Medicine. Vol. 24 No. 1, April 2026 48



Ty -uou Suveniopaid
pu (siad ¢ .&Eﬁ.z_:&d i

€=
Eua___c&u__u
080y
(3ary-asmasip &Eoﬁ:ﬂé SELIOUEIED
AN = [ snowenhs
1 ymeap ) mep Adesagiopry eatudnydose [z1]
UOUIGGYLE JANEN] Euma u.n_,c_gs PERTRITE fenaed) aaunansa “paeaa M e (gigr) Asnuspogsgounuis siusged ey fprus
Pry 58t + AJH & i s Y )8 w1 ouafesasd g V/IN pue rassng S| 9 1y = (8926 1) %es Yt gd w9z ymog aamadseay  7oig 1t 42 yeedug eaop) v
e adiigns
$YIU] 30 UEPIG U1 57 AP SATH (pogmads 10u
sty dpnag -(veze) ssuad (g sdnos vy eaifuimeydosn
A pue c___‘_,wm | sapeu w saying uu_.w.:w_a_.m gpd Fusn smoum {papracud tsa0s YU pray
(HST 30 Y73 5} U putt peay spEsap [saprw apdoxns adupuw D
sanby FEjroajow i o uonngue A JH oy st pasn pd padipoual fer/1¢)  Ansruaposiyounu syuaged Aprus [t 33 pawgy
PAWIIUOD 100 A2 SISy VIN IO DOURURIINA(] 0u) /N 10w saddigng) 0T gid (5] uepng  aamadsonay 7107 R [IIEC) TSSO C
ard auafioouo
TIOLIA Y] B0 2B
“[spuan pqofd a denwoa) {papraned
PARANP Q1 /9L A U fR=u PUE SIS + A JH UG UOREDOSSE ON] Fuowe (5 ysu spEnp (rwouniea sdouad p gy Apmus ot
sudmgdoso V53 sans Jowny  PAIAIPRL /I \JTT ON TUESLIOD SN JH -ty 30 ssopipasd UL (o patuigdoso  (w1/zr gsEeydy pp dunaiiz spuaed [0S
agoads sap ams opdus uwg S0SNH W g awaeaand g Ao y/N 0 Eedoogiedmy 00 V/N  ZEAH 8/0) %00 %eL 0wy w1 ey 0n) Gl popmsyai]  p
“(paysm saddagns
a0 0u) A0 -AJH {6 1+ 88
0 sraay po ‘wep sisousod “TIPUAT s sy (papransd VNI ) sk | g-g|
Jo g =0 afuingdooo UoEIsSE o] Emmme [Eaduieydon UMD SOOI spEAp (oI 91-AddH Fumade Aprus )
“ga) sadlia zouen 50128 9[- AJH JILET (ipras 2 peaduinydomn () vonaeny syuned [LERES
agiads a0 a5 apws g ViN JOITRE o) /N 30 sna0) ajos) 91-AdH 9700 %0 urgy aseaeg (51 g B R R LR L £
‘pagesopad TS [ENLOTELE uruznhas pue Juad
“AINEAnED UDgUOT 09 SIEiEuE 1) eaduireydom dgsadiy AdH (papranad 0] AU 53 YN PRIsaT
uosssudsn duaFoouo ou 30 UOANGUIED pue spEp (wounm AL SNOY-U U () fal
*(wonepradap v ruod) YN JUAE [eafuinydomn pasojy 3 |7 3 sajdumes BNy ipms
0 DUPY u ﬁﬁ_nsa YN AdH 555 £ VIN HoRAA( ou) /N i1 Fimalin )] pasay 8L pmog  mnadonay 70z 30 auemy] By z
uonepdod
D0 W ATH
10 [02 2] URIDSE 01 AT}
[as19lg05 0 RguInt sof
A PUE 7)) ML s13igns
ursadouad gy uspesad
aunmap or pajdures
100 aam s2lgns [oauo)
ot dpss panuy] ) ATH 24 T PRIIUH )
uny 256 GFhowd Funia i PAIIDOSSE SIAOUTD M) Ma MIOULIE)
JoaAUAEY I0ll A WoL) HISHQURLLE PUE BUEKIDIE |22 sowknhg B0 Th) - S,
Hunmsn das utEs. ews pagaagye Az paiprs sdnoad 38 oy jo oy eBulegdoe CEee AdH + - S 11 T 979 wexw
g apapaun Gay 7 ipms e -adoua auo wey 0w Sty swaned jo A Y-y €E01 AT DO} srwouans 4 (-1 e Ay i
U UONEIAPISIOD OIUL UAE] 00707 UL 26 PUE oF “Cp 9] e eadiousd J0 noangLISIp - T Adi] [eaiuinydoio 10 10y L fprus
) M0 I SN PATUAPT AL ] 57 JO DI e adigouad LIS -£¢ AdH /0 +1 sadfdouany g 40 o [P &3 DY
N3 S APRIS SIL, ODOT QM L] SLn A JOMUARAL /N puadueaay ou) /N -9 AdH volLl  Susn g awepay swned 1y waalipy Ss08) 1T mpnwapueg
3duues
noneangy [eaoy o
dn pamsealy  sanmEpoj| pateniosse \JH  AoUIeAIL] poysagy SITISINIEITLT) g ufsaq a1
suoneyry sBurpurg fay  -mopoyg ng 1, diigng AdH §o duapesang AdH NI AdH uonepdog  Apmg  uoneooy dpmg  eay woymy  {pug

BOLJY UT $300ULd [a8ukreydor() parenosse A JH JO SOWOINO PUE JUIWIEIF) 9oUd[eAdId $$9sSE 01 PapN[dUT SAIPMIS G| JO SONSIFAIILILY) ] S[qE],

49

Annals of Ibadan Postgraduate Medicine. Vol. 24 No. 1, April 2026



"SI TSI
U1 PADAIAP A H ON] SEOWT 44 1 Sy
{savad g =) uanvd mafunad oy pusay,
{oz b sans adaley pue (sapewy o¢

"8 8 PT) SIRLD T BOLIIOG 200U SN
+AdH L o8 awtunwopaid g1 Ad1

X35 IO

pansodas sasEd 4 111 1pOq ing UoHIOA N
S (I} "SUOISA] RIS 303 a8 FAsns
*ALLL O T AN "S3583 4 A L/T U1 puney
S9/OAH 5B (g = ) seeed
[rmas awnay] adunm W uonenosse
JURIIUEG LA LAY YIneG u (s0c)
aouaqeazad 401 pefuiydo /e o

..H,_.—..-mm.._mm* ot
uonadau e a0 Sonms
gy patnguea 100 GiEsne

15 s g

“ssoufiond asaom

ke saowry asmesod-g | d asnedau
-AdH Fomues §1d pue yNCLAJH s
JuEEE SRR PHRIAP O “1¢
BLOLAAH (T11/L) g9 =owspassd AdH

TIENH

pRaI- A g1 30 0uasge unpdi dew
SO IO /[T anbigussopy
T ST JAIED [EHAIAD UAAIP- AT

L U SSE07) PAaap Ty andio)
[0 1o paduiregdoso aagsod- 4 gip on

I ST UT TN 0 2000 Y5 fuans
raou w_ ._/a.—__ uﬁ—__ ﬂ—_:mﬂ%cm r.:C_JJd-r_ZQ._m.f.a
EpNN91d pamoys s aatsod-p g1
afl 30 auow pue *ngec) mop i

1 oA w1 N H w asuapEaad yN-AdH

“SISE0] PI0IAT
Jearane pue SEEp Jog
{51 g0 o s apdwes g

IS0 [GHOD[E 0 000

AT Qe UOUED0sSE PAT | g
T0uE 23 Yty avclsap aouapaard
AdH MO PRHLBOSSE- |1 a5 S10WT]
D0/d0 30 %z (4914 vL1) vy

U UOUELIOOUN. ST 7SN ] PRI g g1
‘wonrvasand

[Easdsol PRYED PUE SIS JIOEO0I0LKS
O] Y PRaossE s -

" ALINS 8- -

v 11 ouapesad 91 A -

SN s s panassd v g

nuasagp adigns
JOUWE O Y] PUE (Sies
AIIT 280 aduwsqns “ia) wep
Fmssnue s apdwes g

*SUTRESUON
ety o1 anp pavasogaad
1010 254 SiRSSE JAUACY

EIRIY UERAEG NS U SArpas

ol g sudige Hoga e asnaeaand a1
(59883 + A JH IO 0L ER) 3203 + AT H Py
pry safepy (hyne) saaome eadudmgdon

ut psaging asuapaasd g g1 (sase

HAH 30 % ) vmop sen 91-Adq1

‘saonsd Enxas

[0 aunbagiun pu w0 o0egoE o) o)

M AR TOOIGE) [EIU UL 206 SETYSAC)
UMD A Al H Y G SODSNH 30
558 PSdwg S0 SEIPIPUL + ATH
uoww (o0) vapand g g o o

[GERTT
aanaadsonag)
VIN

(ufisap
[ruanas
-85003) /N

(pasaadaa
d-mopoy
au fuiisap
rucas
-s5000) /N

(ufisap
aanpdsonai)
VIN

(ufisap
s
-s5003] /N

VIN

papraoad
TP [RALADE

VIN

VN

EUEL D)

wing sustmsds
OD08NH
WYNO-AJH
10 NS
adiouai

pu suaAazg

Amorped

puE ‘sTaEIs ATH
“ast souEsgns
anrAEag [Enxas

i BogEDOESE
asuapaasd A1

Suness gpd
LR BOHERESE
‘uagnamsp
adfouai
‘anuapeaand A JH

MO BI-ATT
pue S o1d

i aouasasd p g1

uenssand
NI

A o .._n.:..vm_ LM
it Jo :CZR:nﬁ..—.v
PUE ONH

U YNA-AdH
EUERIE LR
S0

ST IO ULEIRIEAD
apisiuop aus
oty pue (A qH
a0y
(3]
gd wamaag
UnEsE Y

TR
sowmy Budes
aouapeaard

AdH k)

AT [EAIAINS JERA-]
sanuAagEp
s EoRNoIRUE

SN H
u sadouad g

PUE AR
uoida

A EESA0
0SS A H
UL puE DO
AdH [rae

P Juswar

S[FEEP JuBw AL

S[EEIA JUALITIEAL

S[EAP JuBuan

et/

(susunvan L) uonaagu

J0u ‘asaeasad -0 RI+01AdH
AdH B/ el

ua pastang  gIAH (€1/21
iprus) y /N “il18) 91 AdH
[suonoaym agdms)

TLAJH ‘0LAH

(prusodag ‘e A s
1 W TR0
o Hpnis TLAAEL TLAdH
wuapsand) s 1) goAdH
ViIN B 1 oiadH
(xuinuydodiy

U 1] A S

W TEADH

sewdaegdostu
ugLAdH
sxuiregdos

po xuimgdom

[passnosep 1 9L AdH) Sk ‘1€
10u) /N ‘8L LIAH

(e papracad

U1 PAsSTSIp
10U) /N

(M) 11 pardnap
AdH 20} W/N

(52563 ) St Hl
(36 1) SEAdH

(papracad

o) y/N “(2sE2 1) 9L AdH
(SO
AOINET

L AT RIS [mougrosse

Advrpoprea AdTT 39

papracad  andouns se pasn

o1d tpagmads jou
ou) /N sadiagns) v/n
(1500 o anp

Advamporpes ou
“iBoqors /dsdong

puodag
(5993 £ A dH

ONJV/N 3950010 91 AdH

(8171 9¢)
UODIMUND g1 /o]

spEsap -AdH ‘R1/LE
PunERn o8 ) 91-AdI
(Hud ouad

ayads

au ST YN

A paroaap sadi

qEap eyl yiN
sunean o sadlogns 510

Sabl11/2)
UGTRI AR
T/h) bl El
VR Iy

(sa5u3
praduiseydore
08/ 1) wirs

[eadiusendon
Zz/0) %0

LS T T (8]
R trd

(apsens
eadinegdorn
w SasEy +AdH
S1E/E) s

(saaues
i izeydeso
19

SOSA0 LT

{gL/cn)
ET61

gzi/
195

s/
ED

o o
A peaaap
AddH o
1640 vy

L/
e

f=11a ]
s
Fuowne
lev/o

{18/
ygL

{oot/s1)
“ll

aamsod
(paisan
Lizh T
[ nile)

Sundiyouad
WNC-AdH 0
WO o paisang

Funsan ATH
e Sasmrronsanb

[ean suransig
IOy APy
1sa ] dwd ouany
AdL Avazy seur

ATYSILALEO STYOUTIIS
g4

pure (auaid gpp Sunofng
W] prsau-noa
sapdnpu feg 40
“T/60AN S
O/ 45D T BIAN)
SARSSE Y[ AR ],

MO LES 0

91-AdH Pu¥ (DHD
LS SO
g1d

55D

asupsod- A v1 (DHD
AT ST YT
o1d pue Fndiouad
10) CZY ([T UOnImap
WINCEAdd H 208
(WIEIEY) AvssEoumu
S yage] ¥ A
P09 Y 01-4dS

TSRO ST
g

sansdong
aomy uo (DT
ATFSILALEI S OUNWE

o1d

[nonaMap yalcl
awaduono 25 eyl

WO s paisang

suammads

IG5 O A prAE uo
() Fomsn agmads
“AdH g sy
TSP STOLTIWILE

a1d

L

wiw) SIS 7677
sadunr ady Hag g
07T 31 (8L /RC)

b EL TN apua
o

eI ST g |
s a3y gz /ez 1)
YOO Y HAPUILy

al’l6

| IapUacy

/N sy ey
0LTTE T ol
[PIQ) [0 07
38 paduieydosyy

aApUAy

(eg17 qs) sead gg
ey Ay (L /)
2l 6T A WLLL/ER)
Sl 0L I TIPIID

{791 gs) w2 pze
ueapy 8y L L)

st 'L fog)
VLS TN APy

et

F LLC ueou) sned
06-0Z Ay 415/ 1)
SREEL 5 15/ hh)

#0508 N S9pUy

(e

WP SIPAA GEUTE
ueapy @y 00

A "L W AP

(5902 WD)
65 2 vEpaw ‘apEn
L OO HTISNH

SIS )

spudinsed
5l

syaned 711

swaned [g

53583 /(]

SDSED
DOSNH LL

stuanid
J0SNH 15

a5
RN 00l

(pauinydoo
1) 535k 1€}

1zl
Haan
vy aamadsanay b7 [ 13 by 0y
loz]
BNV [R0g PO 10z 13 BOSPIAEC] T 1)
lot]
Aprus
Y R0G  [PUONIS-SST  §107 [ 43 33325 3 ofpwin],
) [zl
ipris
anbupuezopy  aamadsonay  giog [ 2 Sxquangg sagaj
[t
Aprus
[y puomiss-ssary (107 %32 mpN Ay
fot]
LY Lz ¥ 13 sucHEe ] o aey
let]
Aprus
Fpuil)  UomNS-sssy  gl07 [P euagneen e
Aprs Irtl
[EUAIIaS-S80
wweey  aamadsonay G107 1 32 alfeoqy sueag
et
SIS IEED
uooramesy  aamadsonay G107 12 3 Sy Wy ruagg

sl

s

11!

cl

i

PAUOY) - BOWJY UT s390UED [ea8ufreydor() paieidosse A JH JO SOWOINO0 PUE JUIWNIELIF) D0Ud[eAdFd $SISSE 01 POPN[DUT SAIPNIS G| JO SONSIFAIdLILY) ] S[qE],

50

Annals of Ibadan Postgraduate Medicine. Vol. 24 No. 1, April 2026



15 studies ranges from 41 to 780, with a male
predominance in the fifth to sixth decades of life. HPV
detection methods varied across the studies, with PCR-
based assays being predominant, followed by p16
immunohistochemistry (IHC) either alone or combined
with PCR (Polymerase Chain Reaction). This resulted
in variable specificity and reported prevalence, which
ranged from 0% in smaller studies from Sudan, Kenya,
Senegal, and Mozambique, to 5-10% in several South
African cohorts, 17-29% in Nigeria and Cameroon,
and up to 50% in a small Ghanaian study.'”** HPV-16
was consistently the predominant subtype, accounting
for more than 70% of typed infections, while other
high-risk types (18, 31, 33, 35, 45, 52, 56) and occasional
low-risk or uncommon types (6, 11, 68, 70, 72),
including some co-infections, were reported.'** There
was sparse treatment and survival data, with a study
reporting the treatment of just 6 of the 266 patients
that were included in their study (3 radiotherapy and
three chemoradiotherapy).” They went on to state that
out of the six treated patients, one died, one
experienced recurrence, and four were disease-free.
Additionally, Nabukenya ef a/. (2018) reported a one-
year survival rate in 4% of their participants.'®

Records identified:
PubMed (n= 26)
Google Scholar (n= 12)
Cochrane Library (n= 3)
Science Direct (n= 19)

It is important to note that small OPC subsets,
inconsistent diagnostic methods, and scarce outcome
reporting limited the evidence. There were also
geographic gaps, particularly in North and Central
Africa, contributing to the high heterogeneity observed
in pooled prevalence estimates.

Prevalence of HPV-Associated oropharyngeal
carcinoma

Actross the 15 studies on HPV-associated oropharyngeal
cancers in Africa, findings demonstrate marked
regional variation in prevalence, dominant subtypes,
and methodological approaches (Table 1). In West
Africa, studies from Nigeria, Ghana, and Senegal show
mixed but generally moderate HPV prevalence. In
Nigeria, a study reported a 17.1% HPV prevalence
among 41 patients, confined to oropharyngeal
carcinomas, with HPV16 as the dominant subtype and
no detection among HIV-positive individuals, though
the study was limited by small sample size and lack of
controls.'” In Ghana, an included study found an overall
HPYV prevalence of 18%, but a notably high rate of
50% (6/12) in orophatyngeal cancers, with HPV16
accounting for 94.4% of positive cases, representing

Records removed before
screening:

DOAJ (n= 3)

AJOL (n=37)
Reference List (n= 26)
TOTAL (n=126)

A 4

Records screened

Duplicate records removed (n
=31)

Records excluded based on

(n=95)

\4

Reports sought for retrieval

abstracts
(n =60)

(n=0)

v

Reports assessed for eligibility

Reports not retrieved
(n=0)

A 4

Reports excluded: 20

(n=35)

\ 4

§ Studies included in review
(n=15)

Figure 1: Prisma Flow Chart

Reason 1 (n = 7) Lacked reports
on treatment outcomes

Reason 2 (n = 7) No available
full-texts.

Reason 3 (n = 6) Reviews,
commentaries, perspectives.
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one of the highest site-specific prevalences reported.'”
Similarly, a study reported an overall HPV prevalence
of 19.2% among 78 cases, predominantly HPV16
(80%), with higher rates in males and laryngeal cancers;
however, no HPV was detected in tonsillar cancers,
and causality was not confirmed due to lack of p16
staining and viral integration analysis.** In contrast, a
study in Senegal, using robust detection methods (SPI-
10 PCR, genotyping, and p16 IHC), reported a very
low HPV prevalence of 3.4%, with no HPV detected
in oropharyngeal tumours and no p16 overexpression
in HPV-positive cases, suggesting a limited oncogenic
role of HPV in that population.”

In East Africa, findings from Kenya and Uganda
generally indicate low HPV prevalence in
oropharyngeal cancers, with some notable
epidemiological insights. An included study carried out
in Kenya reported an overall HPV prevalence of 7.5%
among 160 HNSCC patients, with no HPV detected
in oropharyngeal cases and an unusual predominance
of HPV56 rather than HPV16 or HPV18, alongside
higher HPV rates in HIV-positive individuals (20% vs.
6.7%)." In Uganda, a study reported an HPV

Annals of Ibadan Postgraduate Medicine. Vol. 24 No. 1, April 2026

prevalence of 11.8% among 51 patients, all involving
HPV16, and highlighted a critically low 1-year survival
rate of 4%, with 80% of patients presenting at
advanced stages due to socioeconomic barriers and
delayed healthcare access; however, financial constraints
limited the use of more advanced genetic assays.'®

In North Africa, represented by studies from Sudan,
results show variability depending on detection
methods and cancer sites. A study reported an HPV-
16 prevalence of 17.3% among 150 patients but found
no HPV positivity among the six oropharyngeal
carcinoma cases, with higher prevalence observed in
oesophageal (35%) and laryngeal (50%) cancers;
interpretation was limited by the small oropharyngeal
subgroup and focus on a single HPV subtype.” In
contrast, a 2012 study using p16 immunohistochemistry
as a surrogate marker without molecular confirmation,
reported a higher HPV positivity rate of 20.7%,
particularly in oral cancers and among males aged 31—
40 years, though the absence of PCR-based validation
limits the reliability of these findings."
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Prevalence of Oropharyngeal cancer in HPV patients

Figure 3: Forest plot analysis by detection method

In Central Africa, limited data from Cameroon
suggests that HPV-driven oropharyngeal cancer is
relatively uncommon. A study, in a retrospective case
series of 131 HNSCC cases, found that 2 out of 7
(29%) oropharyngeal cancers were HPV-positive using
both p16 IHC and RNA in situ hybridization. The
authors concluded that HPV-associated disease is rare
in rural settings, potentially due to lower tobacco use
and less frequent oral sexual practices.'t

In Southern Africa, which contributed the largest
number of studies, HPV prevalence in oropharyngeal
cancers is generally low, though findings vary by
methodology and population. A 2020 study reported
a low overall HPV DNA prevalence of 7.3% among
780 HNSCC samples, with slightly higher rates in
oropharyngeal cancers (10.8%) and HPV16 as the
dominant subtype, though FFPE tissue use posed
limitations."! Moreovet, a study found an even lower
prevalence of 5% among 266 patients, with all HPV-
positive cases occurring in oropharyngeal squamous
cell carcinomas and HPV16 present in most (10/13),

while also demonstrating the poor positive predictive
value of p16 (36.1%) and limited treatment data
availability."” A 2018 study had earlier reported, using
multiple PCR assays alongside p16 IHC, a prevalence
of 6.3%, with only 1 of 20 oropharyngeal cases positive
and multiple HPV genotypes detected''!**'*and
further noted that HPV-negative but p16-positive
tumoutrs may have worse prognosis.” In Mozambique,
a study reported no HPV detection in any of the 22
oropharyngeal carcinoma cases (0%), despite the
country’s high cervical cancer burden, suggesting
differing transmission dynamics.”’ In Malawi, an
included study found p16 positivity in 17% of cases,
with 22% of oropharyngeal/oral tumours being HPV-
associated, though overall HPV contribution to head
and neck cancers remained limited."” Additionally, a
2014 study in a non-cancer cohort of 125 healthy South
African men, reported an oral/oropharyngeal HPV
prevalence of 5.6%, significantly associated with
multiple lifetime sexual partners, with HPV16 and
HPV68 detected in individuals reporting oral sex and
no association with HIV or substance use.”
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Figure 4: Forest plot analysis by study design

Across all regions, HPV prevalence in oropharyngeal
cancers in Africa remains generally lower than that
reported in Western populations, with HPV16
consistently identified as the predominant subtype
where present. However, substantial variability exists
across regions and studies, largely influenced by
differences in detection methods, sample sizes, and
population characteristics, and most studies are further
limited by insufficient data on treatment outcomes and
survival.

Characteristics of HPV-Associated oropharyngeal
carcinoma

The forest plot (Figure 3) illustrates a subgroup meta-
analysis of oropharyngeal cancer prevalence among
HPV-positive patients, stratified by HPV detection
methods. Overall, the pooled prevalence across the
15 studies revealed a prevalence rate of 12% (95%
CI: 8%-19%), with significant heterogeneity (I*> =
70.2%). In subgroup analysis, studies using IHC alone
reported the highest pooled prevalence at 18%,
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Figure 5 : Meta-regression by country

The bubble plot shows a meta-regression with an R? = 0.283, indicating that about 28.3% of between-study heterogeneity is
explained by the moderator. The spread of points around the regression line suggests a moderate explanatory power.
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Figure 6: Meta-regression by study design

The bubble plot presents R? = 0.020, meaning only 2% of the heterogeneity is excplained. This shows that the moderator variable

here has minimal predictive value for between-study differences.

followed by PCR at 17%, and IHC/PCR at 7%. Only
one study used RMS (Roche Molecular Systems),
reporting 0% prevalence.” The test for subgroup
differences was statistically significant (Chi* = 10.94, p
= 0.012), indicating that detection methods may
influence reported prevalence rates. Moderate
heterogeneity was observed within each subgroup.

are illustrated in Figures 5-8. The country-level meta-
regression (Figure 5) showed that geographic setting
explained approximately 28.3% of between-study
heterogeneity (R? = 0.283), with West African studies
contributing to higher prevalence estimates compared
to those from Southern and Eastern Africa. In contrast,
study design as a moderator (Figure 6) accounted for

Meta-ragression by Msan Age

14

PeavalEnee
0a

logr
0z

Snes el A0 v

an 45 A0

hécan Age

Figure 7: Meta-regression by mean age

The regression line here corresponds to R? = 0.065, indicating that just 6.5% of the heterogeneity is accounted for. While there is

some exhlanatory value, most variability remains unexplained.
lanat Jue, 7 bil} Jained.

These highlight the potential impact of diagnostic
methods on outcome estimates.

As presented in Figure 4, stratification by study design
revealed that cross-sectional studies tended to report
the highest pooled prevalence estimates. Further analyses
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only 2% of heterogeneity (R* = 0.020), indicating
minimal explanatory value.

Participants’ mean age (Figure 7) explained 6.5% of
between-study variability (R* = 0.065), with a trend
toward higher HPV positivity in younger cohorts (not
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statistically significant). The detection method (Figure
8) also explained 6.5% of heterogeneity (R* = 0.065),
supportting subgroup findings that reliance on p16 IHC
tended to overestimate prevalence relative to PCR-
based or combined approaches.

Regional subgrouping (Figure 9) suggested West
African studies tended to report higher prevalence than
Southern or Eastern Africa, though small sample sizes
(less than 10 OPC cases) limit conclusions.

Treatment outcome

Across the studies reviewed, treatment and outcome
data on HPV-associated oropharyngeal cancers in
Africa were notably sparse, as the majority of studies
were designed as prevalence or epidemiological
investigations focused primarily on HPV detection
rather than clinical management. Only one of the
studies, one from South Africa, reported any treatment-
related information, and even this was limited to just
6 of the 13 HPV-positive patients. Among these, three

Meta-regression by Method
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Figure 8: Meta-regression by detection method

Similar to Figure 7, with R? = 0.065, the plot demonstrates a weak moderator effect. The bubble distribution around the
regression line suggests only limited influence of the studied factor on ontcome variability.

|
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Figure 9: Representation of prevalence of HPV associated oropharyngeal CA by country
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patients received radiotherapy alone, while the
remaining three underwent a combination of
radiotherapy and chemotherapy.”® Reported outcomes
for these six patients included one death, one
recurrence, and four who were disease-free; however,
no additional details were provided regarding follow-
up duration, treatment dosing, or standardized
response metrics, limiting interpretation of these
outcomes. Separately, the Ugandan study was the only
study to provide survival data, documenting an
extremely low 1-year survival rate of 4% among 51
HNSCC patients, despite not reporting specific
treatment modalities.’® This poor outcome was
contextualized by the finding that 80% of patients
presented at advanced stages of disease, with most
unable to access radiotherapy due to financial
constraints, reflecting broader systemic challenges such
as low socioeconomic status and delayed healthcare
presentation.

Risk of bias assessment

Risk of bias as presented in Figure 2 was assessed for
all 15 included studies using the ROBINS-E (Risk of
Bias in Non-randomised Studies of Exposures) tool,
which evaluates seven domains: bias due to
confounding (D1), bias arising from measurement of
the exposure (D2), bias in selection of participants into
the study (D3), bias due to post-exposure interventions
(D4), bias due to missing data (D5), bias arising from
measurement of the outcome (DD6), and bias in the
selection of the reported result (D7).

Bias due to confounding (D1) was rated as low in
seven studies and some concerns in eight. Studies rated
as some concerns in this domain were predominantly
retrospective in design, with no adjustment for
established confounders such as tobacco use, alcohol
consumption, HIV status, or sexual behaviour, all of
which are recognised risk factors for both HPV
infection and head and neck squamous cell carcinoma.
Studies by Akhiwu ez al. (2021), Rettig ez al. (2019),
Nabukenya ¢ al. (2018), Faggons ¢ al. (2017), Ndiaye
et al. (2013), Blumberg ¢t al. (2015), and Davidson ez
al. (2014) were rated low in this domain, reflecting
more systematic sampling approaches or prospective
designs that mitigated confounding concerns.

Bias from measurement of the exposure (D2) was
rated low across the majority of studies, with some
concerns identified only in Ahmed e# a/. (2012). This
reflects the generally consistent use of validated HPV
detection methods across studies, including polymerase
chain reaction (PCR)-based assays and immunohisto-
chemistry (IHC). The concern in Ahmed ¢# a/. (2012)
arises from reliance solely on p16 immunostaining

without molecular confirmation, which limits the
precision of exposure ascertainment.

Bias in selection of participants (D3) was rated as
some concerns in the majority of studies (ten of
fifteen), and low in only five; Akhiwu ef a/. (2021),
Bulane e# al. (2020), Aswani et al. (2019), Ndiaye ef al.
(2013), and Kaba e a/ (2014). The predominant
concern across studies was the use of archival
formalin-fixed paraffin-embedded (FFPE) tissue,
which introduces potential DNA degradation and
sample attrition, alongside single-centre recruitment
and hospital-based sampling that may not represent
the broader population of patients with head and neck
squamous cell carcinoma. Several studies also had
incomplete tissue availability for HPV testing, further
limiting the representativeness of the analytic sample.

Bias due to post-exposure interventions (D4) was
rated low for all 15 studies. Given that the included
studies were predominantly observational in design
with no therapeutic intervention forming part of the
study protocol, this domain was consistently not
applicable as a source of bias.

Bias due to missing data (ID5) was the most variable
domain across the included studies. Seven studies were
rated low, six were rated as some concerns, and one
study, Faggons ef al. (2017), was rated high risk. The
high rating for Faggons et al. reflects pervasive missing
data across multiple key variables, with HIV status
unknown in 55% of patients, tobacco use data missing
in 48%, and alcohol use data missing in 49% of cases,
all of which are variables directly relevant to the study’s
research question. Studies rated as some concerns in
this domain typically lacked complete risk factor data
or had incomplete HPV testing across all recruited
participants. Studies rated low in this domain either
had prospectively collected data or reported complete
case ascertainment for the primary outcome of interest.

Bias from measurement of the outcome (D6) was
rated low across all 15 studies. HPV status as an
outcome was determined using pre-specified, objective
laboratory methods in all included studies, and outcome
assessors were generally blinded to other patient
characteristics, reducing the risk of differential
misclassification.

Bias in the selection of the reported result (D7)
was rated low in 14 of 15 studies. Akhiwu et al. (2021)
was rated as some concerns in this domain, reflecting
the limited study period, small sample size, and the
possibility that genotype reporting may have been
selectively emphasised given the small number of HPV-
positive cases identified.

Annals of Ibadan Postgraduate Medicine. Vol. 24 No. 1, April 2026 57



No study was rated as overall high risk of bias. The
most frequent sources of concern across the body of
evidence were selection bias arising from single-centre
hospital-based recruitment, measurement limitations
related to the use of p16 immunohistochemistry as a
sole surrogate marker for HPV without molecular
confirmation, and missing data on key confounding
variables. These limitations are broadly consistent with
the resource-constrained settings in which the majority
of studies were conducted and should be considered
when interpreting the pooled findings of this review.

Publication bias and heterogeneity

Subgroup analyses revealed variation in pooled HPV
prevalence estimates depending on study characteristics.
Country-level subgrouping (Figure 9) showed higher
pooled prevalence in West African studies (notably
Ghana and Nigeria) compared to those from Southern
and Eastern Africa, though these estimates were often
based on small sample sizes. Subgrouping by mean
age of participants suggested that studies with younger
cohorts tended to report slightly higher HPV positivity,
but results were not statistically significant. Meta-
regression analyses demonstrated that study-level
moderators explained only a limited proportion of
heterogeneity: the strongest model accounted for 28.3%
(R*=0.283) of between-study variability, while others
explained far less (2—6.5%).

The Egger’s test for funnel plot asymmetry produced
a z-value of -1.6674 with a p-value of 0.0954 (Figure
10).

Discussion

Human  papillomavirus-positive (HPV+)
oropharyngeal carcinomas have increased in incidence
over the past decade.”? This systematic review and
meta-analysis summarized available African data,
showing a pooled prevalence of 12% with substantial
heterogeneity (I* = 70.2%). Our estimate is comparable
to the 11% pooled prevalence reported in a South
African review by Wood et al., but remains lower than
pooled estimates from North America (21.6%) and
Europe (21.5%).”%" This lower prevalence in Africa
may reflect differences in sexual cultural practices,
genetics, diagnostic approaches/limitations, or possible
variations in viral strains.

Pooling data from 15 studies, only one study provided
follow-up details.”® Due to the late presentations
observed in this study, survival after one year was only
observed in 4% of the cases (18), despite HPV+ OPC
having higher survival rates in global reports. This
highlights the importance of routine screening,
education, vaccination (prior to age 27 years), and
other grassroots interventional campaigns.’* While
HPV+ OPCs have low associations with alcohol and
tobacco, there must be organized collaborative efforts
towards preventive strategies, including substance use
counselling, especially since the prevalence of some
high-risk behaviors is rising amongst African youths.”
* Improving the survival rates of patients also involves
practical management approaches. Studies included in
this review reported the use of radiotherapy and
chemotherapy, which aligns with best global

0.5
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1.0

15
a

Logit Transformed Proportion

Figure 10: Funnel plot

This plot appears asymmetrical, with more data points scattered to the left of the central line and fewer on the right. This
asymmetry may indicate potential publication bias, where smaller studies with non-significant or lower prevalence estimates may be
underreported or unpublished. The uneven distribution suggests that the meta-analysis results should be interpreted with cantion,

considering the possibility of bias influencing the pooled estimates
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standards.”®* While HPV+ tumors ate reported to
respond better to chemotherapy compared to HPV
negative OPCs, with eatly presentations, patients may
also benefit from surgical resections, followed by post-
operative radiation (60-66 Gy) and chemotherapy.”

Diagnosis often involves complete clinical assessment,
imaging, and biopsy of a primary lesion, providing a
stepwise clinical, histological, and molecular
approach.”-* Following histopathological confirmation
(a destructive squamous cell carcinoma morphology)
of OPC, a distinction between HPV- (keratinizing) and
HPV+ (non-keratinizing) subtypes must be made since
this affects treatment approaches and prognostic
estimates.” One of the significant findings from this
review is the influence of diagnostic methods, where
studies using p16 IHC alone showed a higher pooled
prevalence (18%) compared to PCR (17%) or
combined methods (7%). This highlights the
differences between the two methods, as PCR is
known to be a more specific diagnostic method.*
Although p16 IHC is relatively less expensive, rapid,
and widely available, a combination approach is
recommended, as utilized in some of the studies
reviewed.*!

Meta-regression analyses provide additional insights
into sources of heterogeneity. Country-level
subgrouping across West Africa, Central Africa, and
East Africa explained the most significant proportion
of variability (R* = 0.283), with a higher prevalence
generally observed in West African studies compared
to those in Southern and Eastern Africa, although
sample sizes were small. Study design explained only
2% of variability, while mean age (54.6 years) explained
6.5%, with a weak trend toward higher prevalence in
younger populations. The detection method explained
an additional 6.5% of heterogeneity, reinforcing the
subgroup finding that IHC-based detection may
overestimate (result in false positives) prevalence relative
to molecular techniques. Collectively, these analyses
indicate that while methodological and demographic
factors partially contribute to heterogeneity, a large
proportion remains unexplained, likely reflecting
unmeasured confounders such as sexual behaviout,
HIV status, and healthcare access.

Treatment data were sparse and inconsistently
reported.'”* Only a few studies provided their
management plans, treatment details, and outcome
data. Dapaah et als (2022) management report on six
of the 266 participants is insufficient to support
generalizable conclusions.” Thus, these findings on
treatment should be considered exploratory rather than
comprehensive. Moreover, some studies have alluded
to the lack of infrastructure, cost constraints, and late-

stage presentation as barriers to comprehensive
treatment and the need for more cost-effective
strategies to improve the diagnosis and management
of HPV head and neck cancers in Africa.**

The strengths of the reviews involve the use of a well-
planned methodological design from protocol
registration to data extraction and meta-analyses. This
study, however, has some limitations. We noted high
heterogeneity (I2=70.2%) despite most of the studies
using cross-sectional designs. Although, publication bias
assessment showed no statistically significant evidence
of bias by Egger’s test, the funnel plot demonstrated
some asymmetry, suggesting possible small-study
effects. This further points to the need for cautious
interpretation of pooled prevalence estimates, as
underreporting of negative or low-prevalence findings
cannot be excluded.

Finally, this review emphasizes the importance of
standardized diagnostic protocols for HPV detection,
as well as early and grassroots educational programs,
increased HPV vaccination coverage, equitable access
to diagnostics, and enhanced early detection and
treatment infrastructure across African health systems.**
We also recommend investing in registries and
longitudinal follow-up, which would strengthen the
evidence for public health planning. Future research
should prioritize prospective, multi-country studies
using standardized HPV diagnostics and follow-up.

CONCLUSION

HPV-associated oropharyngeal carcinoma is present
across Africa but at a substantially lower pooled
prevalence of 12% than reported in Western
populations, with considerable variation driven largely
by geography and diagnostic methodology. HPV-16
remains the dominant oncogenic subtype continent-
wide. The detection of additional high-risk subtypes
beyond HPV-16 and HPV-18 in several countries raises
important questions about the adequacy of current
bivalent vaccination programmes in providing
comprehensive oropharyngeal cancer protection across
African populations.

Additionally, the near-total absence of treatment and
survival data is the most critical gap identified by this
review, making it impossible to draw meaningful
conclusions about clinical outcomes for HPV-positive
oropharyngeal carcinoma in the African context. The
limited available evidence, including a one-year survival
rate of 4% in Uganda, suggests that late presentation
and restricted access to treatment are as consequential
as prevalence in determining patient prognosis.
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Finally, realising improvements in this space will require
standardised diagnostic protocols, expanded
longitudinal data collection, and investment in
treatment infrastructure. Prospective multi-country
studies using harmonised HPV detection methods and
systematic outcome reporting are urgently needed to
fill the evidence gaps this review has exposed.
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