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ABSTRACT

Background Incidence of anal cancer (AC) caused by
persistent human papillomavirus (HPV) infection has risen in
the last years in men who have sex with men (MSM) living
with HIV. There is consensus that this population should

be screened for anal precancerous lesions, but the role of
HPV DNA testing in AC screening programmes is still under
debate.

Objectives This study employed two molecular test to
detect anal HPV DNA and compared assay performance and
prognostic value for the diagnosis of histology proven high-
grade intraepithelial anal lesions.

Methods MSM living with HIV attended their reqular
check-up visits consisting of detection of anal HPV infection,
anal cytology, digital anorectal examination and high
resolution anoscopy. HPV DNA was detected using Hybrid
Capture 2 High-Risk test (HC2, total assay) and LINEAR
ARRAY HPV Genotyping Test (LA, type-specific assay)
Results Among 274 participant, prevalence of HPV
DNA was 48.5% by HC2 and 89.4% by LA. HPV16
(30.6%) and HPV6 (19.6%) were the most common
genotypes identified. Prevalence of multiple HPV
infections was 56.2%. Agreement between HPV DNA
assays was 75.2% (k=0.51; 95% Cl 0.42 to 0.60).
Total HPV detection demonstrated high sensitivity (90%;
95% Cl 68.3 to 98.8) and moderate specificity (58.4%;
95% Cl 50.2 to 66.3), while type-specific HPV16/18
genotyping provided an increase in specificity and
showed the highest area under the curve (0.81; 95% Cl
0.74 10 0.89) and Youden's index (0.63).

Conclusions Both methodologies identified a high
prevalence of anal HPV infection and multiple HPV
infections in MSM living with HIV, showing a moderate
overall agreement between them. Either total HPV
detection or type-specific HPV16/18 detection together
with a threshold >atypical squamous cells of undetermined
significance for abnormal cytology showed an acceptable
diagnostic accuracy.

INTRODUCTION
Chronic infection with oncogenic HPV is associated
with precancerous lesions that may progress to inva-
sive anal cancer (AC). Among MSM living with HIV,
AC incidence is 131 per 100 000 person-year and the
relative risk is 80 times higher than expected for the
general population.’

Currently, the gold standard for the histopatho-
logical evaluation of suspect lesions is the biopsy

4,58

directed by high-resolution anoscopy (HRA), a
technically complex procedure that requires highly
trained clinicians . Tests for HPV DNA detection are
the recommended primary tools for cervical cancer
screening,” but their use in MSM living with HIV is
under discussion mainly due to the high HPV infec-
tion prevalence.® There are numerous molecular tests
available for HPV detection. Hybrid Capture 2 (HC2;
Qiagen, Germany) and Linear Array Genotyping Test
(LA; Roche Diagnostics, USA) have been widely vali-
dated in cervical samples *; however, few studies have
compared their performance in anal samples. This
study estimated anal HPV prevalence in MSM living
with HIV by employing two HPV DNAdetection
tests and compared their performance and prognostic
value for the diagnosis of histologyproven highgrade
intraepithelial anal lesions.

METHODS

MSM aged 18 years or older living with HIV who
attended their check-up visit were offered to partic-
ipate in an AC prevention programme consisting of
detection of HPV DNA detection, anal cytology,
digital anorectal examination (DARE) and HRA
between May 2014 and June 2017. Anal samples
were collected with circulatory rotatory movements
for at least 40 s and then introduced in ThinPrep®
Pap test vial containing PreservCyt® liquid-based
medium (Hologic, Marlborough, Massachusetts,
USA). Samples were stored at room temperature.
Anal cytology was performed using the automatised
system ThinPrep method (Hologic) and classified as
negative for intraepithelial lesion and malignancy,
atypical squamous cells of undetermined significance,
low-grade squamous intraepithelial lesion (LSIL),
high-grade squamous intraepithelial lesion (HSIL),
atypical squamous cells cannot exclude HSIL (ASC-H)
and squamous cell carcinoma.*HRA was performed
employing an anoscope coated with a lubricant
inserted into the anal canal that was visualised using
a colposcope. From 2014 until June 2016, HRA was
performed a few days later after anal sample collec-
tion; from June 2016 onwards, HRA was performed
at the same visit. Biopsies of any suspicious lesion
were taken and were reported as negative, LSIL-AINT,
HSIL-AIN2 or HSIL-AIN3. HPV DNA detection was
done using both HC2 and LA; discordant result were
further tested with Anyplex Il HPV28 (Seegene, Seoul,
Korea). Agreement was determined using Cohen’s
kappa (x) index and McNemar’s % test. Histology

BM)

Torres M, et al. Sex Transm Infect 2022;0:1-4. doi:10.1136/sextrans-2021-055303 1

ybuAdoo Aq pajosiold 1senb Ag zzoz ‘8T Aew uo jwoo g ns//.diy woly papeojumod "2z0zZ AeW TT U0 E0£SG50-TZ02-SURIX3S/9ETT 0T St paysiignd 1s11) :198ju| WsueI | X8S


http://sti.bmj.com
http://orcid.org/0000-0001-8776-8925
http://dx.doi.org/10.1136/sextrans-2021-055303
http://dx.doi.org/10.1136/sextrans-2021-055303
http://dx.doi.org/10.1136/sextrans-2021-055303
http://crossmark.crossref.org/dialog/?doi=10.1136/sextrans-2021-055303&domain=pdf&date_stamp=2022-05-10
http://sti.bmj.com/
http://sti.bmj.com/
http://sti.bmj.com/
http://sti.bmj.com/
http://sti.bmj.com/

Short report

Sex Transm Infect: first published as 10.1136/sextrans-2021-055303 on 11 May 2022. Downloaded from http://sti.bmj.com/ on May 18, 2022 by guest. Protected by copyright.

“nsuaeIeyd bupesado JsARda HOY

‘anjen annoipaid aanisod ‘Add ‘ones pooyiayi) aanisod ‘Y1d ‘anjea andipaid annebau ‘AdN ones pooyijayl| aAnebau YN ‘uoiss| [elyudaenul snowenbs apeib-mo| 71T 2531 buidAiousn Aewy seaur] ‘1 ‘uoisa) jeljayudaeiiur snowenbs apeib
-yb1y “7ISH ‘snuinewojjided uewny ‘AdH ‘eisejdoau [erpyudaenul [eue apeib-ybiy ‘NJyOH 1581 YNA AdH ¢ 2n1de) pughH ‘zoH ‘eduediiubis pauiwialapun jo s|j92 snowenbs [eaidAle ‘Sn-)Sy 1ISH apnpxe Jouued s|j3d snowenbs |edidAie ‘H-)5y
sadf10u3b AdH 110 10 8LAH ‘9LAdH J0 3dU3s31d,,

'sioyne ayy Aq pareasd ajge|
“1IS7 40 H-DSV 10 SN-DSV :|eutiouqy

€0 (28001 09°0) LL'O (80011°0) 90 (67 03 £'G) 8°91 (796 0} £°18) %6°T6 (6°06 01 9°8€) %769 (€'66 0} £°€6) %E'L6 (89 0} 1'€7) %0'SY TISH pue 81/91AdH

0Lr'0 (78°00365°0) LL°O (6001 %°0) 90 (1820 SY) TLL (796 03 9°£8) %6°T6 (L°€8 01 £°7€) %009 (5'86 01 '16) %0°96 (589 0} 1°€7) %0'St TISH pue ZoH

699°0 (26°0 0+ S£°0) €8°0 (500110 Z0 (69017€) Ly (5°66 01 1°E6) %9°'L6 (S'7S 01 7'77) %9°8€ (180} L'VL) %6'L8 (896 03 1'79) %068 [ewnouge pue g1/9|AdH

S50 (88001 0£°0) 6£°0 (9001 1°0) 70 (evoren e (7'66 01 £°76) %E'L6 (L7791 1'81) %E6T (5'6L 0} 9'79) %S'TL (8'96 01 1°79) %0°S8 [ewriouge pue zoH
£boj01> |eue pue uonda1dp YNA AdH

0Ly'0 (8091 65°0) 0L°0 (6001 1°0) 90 (1'gzoryy) T'LL (7'96 01 9°£8) %676 (L°€8 01 £°7€) %009 (5'86 01 17'16) %0°'96 (589 0} 1'€7) %0'St TISH

7150 (80 03 69°0) 9L°0 (900100 L0 (Lzorgl) Tz (0001 03 9°€6) %886 (0°€€ 03 W) %9°2T (5'79 03 0°8Y) %195 (6'66 0} 1'SL) %056 [euliouqy
Abojoyf> |euy

(85 'SE €€ '81 '9LAdH) 420ued [EUE

16¥°0 (¢80 01 £9°0) SvL°0 (90015°0) 70 @rors1)ze (£'66 01 7°26) %8'L6 (8'Z€ 0 L'€L) %TTT (6'99 01 6°05) %165 (8'86 03 £'89) %0°06 Ul payuapl Apusnbayy sadfiousb AdH V1

095°0 (#8003 2£°0) 8L°0 (900100 L0 (0€061) 7T (001 03 £'76) %6°86 (05 03 L'SL) %L'7T (8'89 01 6°75) %0°19 (6'66 0} 1'SL) %056 81 Jo/pue 9| Jo/pue 9AdH V1

L79°0 (68001 17£°0) 180 (5001 0°0) L0 (v oy €€ (8'66 01 8'€6) %786 (Tey 018'81) %0°0€ (9'6L 01 0°69) %L'TL (8'86 0} £'89) %0'06 +8L/9LAdH Y1

991°0 (89°0 01 8%°0) 850 ('L 039°0) 80 rrorzi)oe (576 03 9'78) %¥'06 (5€5 01 £'6) %8'LT (7'56 01 0'98) %9'16 (L6t 01 £'8) %0°ST 8LAdH V1
99t°0 (78001 €9°0) E£0  (8°00320) ¥0 (70107 0€ (786 01 8'68) %T'S6 (570 03 791) %0°8T (1°€8 03 1'69) %9'9L (1°88 03 £°St) %0°0L 9LAdH V1
€270 (£9°00165°0) 190 (€71010°0) T0 (GrLorry) el (6°66 01 £°18) %L'L6 (L1701 0'6) %S'TL (0°G€ 01 7°07) %ELT (6'66 01 1°SL) %056 (sadfyouab AdH 1uaboduo) 1
787°0 (28°00199°0) L0 (9°0015°0) 20 (LTor 1) T (L'66 01 7°76) %8'L6 (576 01 9'€1) %0°2T (€99 01 7°05) %185 (8'86 01 £'89) %006 OH
uoid319p YNQ AdH

X3pul s,u3pNoA (1D %s6) (1D %S6) ¥IN (I %S6) ¥1d (I %S6) AdN (1D %S6) Add (1D %S6) fayads (1D %S6) Auanisuas

9AIND DY J9pun ealy

USW YHM X3S 9ABY OYM UdW Palddjul-A|H Buowe synsal suoisa| NIYOH o uonediynuap 1oy A60j01fd [eue pue v ‘gdH buish uonda1spyNd AdH Jo duewlopad

1 9|qeL

10.1136/sextrans-2021-055303

1-4. doi

0

i

Torres M, et al. Sex Transm Infect 2022


http://sti.bmj.com/

results were grouped as negative for a normal appearance on HRA
or LSIL-AINT cases, and high-grade anal intraepithelial neoplasia
(HGAIN) for HSIL-AIN2 and HSIL-AIN3 cases. The prognostic
value of the assays was calculated employing HGAIN histology
result as the end point.

RESULTS

274 participants were enrolled in the study. All samples rendered
a valid HPV detection result; 113 samples (48.5%) were positive
by HC2 and 245 (89.4%) were positive by LA. Multiple HPV
genotypes were detected in 207 (75.5%) participants; the median
number of oncogenic and non-oncogenic HPV genotypes was 3
(IQR: 1-4) and 2 (IQR: 1-2), respectively. A valid anal cytology
result was obtained in 269 samples (98.2%). Among 176 (64.2%)
participants who underwent HRA, 95 (53.4%0) had no anoscopically
visible abnormalities and 81 (29.6%) were biopsied. Online supple-
mental table 1 shows the cytology and histology results. HPV prev-
alence by HC2 was 41.6% (64/154) in men with negative histology
and 90% (18/20) in men with HGAIN (p<0.0001). HPV preva-
lence by LA was 85.7% (132/154) and 100% (20/20) (p=0.0806),
respectively. HPV16 (70% (14/20)) and HPV6 (45% (13/20)) were
the most prevalent genotypes in patients with HGAIN results.
Differences regarding HPV type-specific prevalence according
to HGAIN and negative results were identified for HPV16 (70%
(14/20) vs 23.4% (36/154); p<0.0001), HPV18 (25% (5/20) vs
8.4% (13/154); p=0.0384), HPV39 (30% (6/20) vs 11% (17/154);
p=0.0303), HPV42 (25% (5/20) vs 8.4% (13/154); p=0.0384)
and HPV58 (30% (6/20) vs 11% (18/154); p=0.0374). Similarly,
differences were observed for the prevalence of multiple oncogenic
(85% (17/20) vs 54% (83/154); p=0.0081) and non-oncogenic
(75% (15/20) vs 44.8% (69/154); p=0.0160) HPV genotypes. The
agreement between assays was 75.2% (k=0.51; 95% CI 0.42 to
0.60). Discordant results corresponded to 61 samples (22.3%) that
tested negative by HC2 and positive by LA and 7 samples (2.6%)
that tested a positive result by HC2 and negative by LA (p<0.001).
Anyplex II HPV28 detection identified at least one oncogenic HPV
genotype targeted by HC2 in 6/7 (85.7%) samples. The perfor-
mance characteristics of the HPV DNA detection tests and the anal
cytology in identifying HGAIN results are presented in table 1.

DISCUSSION

In our study of anal samples, the agreement between two HPV
DNA detection assays was slightly lower than described for cervical
samples, although the presence of lubricants, stool or even a
lowerDNA levels in anal samples could interfere with their perfor-
mance.’ Although most discordant results may be explained by
the higher analytical sensitivity of the LA, there were also identi-
fied samples classified as analytically false positive or false negative.
HC2 false positivity may be attributed to the cross-reactivity with
genotypes not targeted by the probe, which may have been the case
in our sample, in which HPV61 was identified. LA false negativity
may be explained by a higher analytical sensitivity for the detec-
tion of specific HPV genotypes due to the overcoming of masking
effects to the competition for the use of consensus primers versus
specific primers (eg, Anyplex II HPV28).® Moreover, the size of
the amplicons would also be associated with increased detection
because longer amplicons may result in more negative samples.
Despite the fact that Anyplex II HPV28 test does not provide infor-
mation about the amplicon size, LA amplifies a fragment that can
be considered long (450 bp). Interestingly, four of these six LA false
negative samples harboured HPV genotypes frequently reported as
cross-reactive in HC2.

The role of HPV DNA testing in AC screening programmes in
people living with HIV or MSM is still under debate.® We identified
that total HPV DNA detection demonstrated a high sensitivity but
a low specificity for HGAIN, mainly as a consequence of the high
prevalence of anal HPV .” In contrast to earlier studies, we identified
that the use of HC2 versus LA showed higher specificity, PPV and
area under the curve (AUC), while having a slight impact on sensi-
tivity.® This better overall performance of HC2 may be explained by
the analytical sensitivity and the association of a higher HPV viral
load of persistent infection with a higher risk of HGAIN.” Indeed,
we observed that the median values of RLU/CO increased with
the grade of abnormality in the histology results. Previous studies
have reported how the inclusion of HPV genotyping versus total
HPV DNA detection provided an increase in clinical specificity,
and a decrease in the clinical sensitivity.” Our findings support these
results, and we found that the identification of selected combina-
tions of HPV genotypes demonstrated higher sensitivity, speci-
ficity and NPV than individual genotyping. HPV16/18 genotyping
showed the highest Youden’s index and AUC, which could be
mainly explained because 90% of men histologically diagnosed with
HGAIN enrolled in this study were positive for at least one of the
two genotypes. In our study, the HPV detection-cytology cotesting
decreased the sensitivity but increased the specificity and the PPV
when we employed as the definition of an abnormal cytology
a threshold of HSIL versus =ASC US, confirming that the anal
cytology screening seems to underestimate the true level of histolog-
ical dysplasia.” Previous reports on cotesting demonstrate high sensi-
tivity and a low specificity'® that improves with the HPV16 and/
or HPV18 genotyping.” In our population, global HPV detection
by HC2 or HPV16/18 genotyping by LA showed similar clinical
performance, and the use of a threshold =ASC US for abnormal
cytology provided the highest diagnostic accuracy for detecting anal
precancer, suggesting that either HPV DNA-based tests could be
used for detection of HGAIN lesions.

This study is subject to several limitations. The prevalence of
HGAIN results reported in our study is lower compared with
other works. The expertise in the use of the anoscope to iden-
tify visually suspicious areas of the anal canal, characterised by
a long learning curve, might have conditioned the number of
biopsies. Moreover, not all men included in the study completed
the protocol because, during the first period, the anal sample
collection was performed in the first visit but the HRA was
programmed some days later. Whether the low detection of
lesions is attributable to a false low indication of biopsies remains
to be seen in the future evaluation of the study subjects. In addi-
tion, all parameters evaluated are cross-sectional and it would
be more relevant to have a prospective indication of the value of
HPV DNA-based detection. Finally, the relatively small sample
size might also have underpowered the study.

The advantage of this study was the use of fresh anal samples
to compare the performance of two frequently employed HPV

= Anal HPV prevalence in a population of MSM living with HIV
attending their check-up visit was very high employing either
a total or type-specific HPV detection assay .

= Oncogenic HPV16 and non-oncogenic HPV6 were the most
prevalent genotypes among men histologically diagnosed
with high-grade anal intraepithelial neoplasia.

= The overall agreement between the two HPV DNA assays for
the identification of anal HPV infection was moderate.
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DNA-based assays along with cytology and HRA from a homoge-
neous population of MSM living with HIV. All results were tested
blindly . To further our research, we are performing a long-term
follow-up of the cohort to perform both longitudinal and cost-
effectiveness analyses to discriminate potential HPV biomarkers
with prognostic value to predict the persistent anal precancerous
lesions.
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Supplemental Table 1. Cytology and histology results among men who have sex with men living with

HIV.
HRA
Cvtol No biopsy Negative LSIL-AIN1 HSIL-AIN2 HSIL-AIN3 Unsatisfactory
ytology m=95)n (%) M=45)n(%) (@=14)n(%) (n=14)n (%) (n=6) n (%) (n=2) n (%)
NILM 57 (60) 21 (46.7) 6 (42.9) 1(7.1) 0(0.0) 2 (100)
ASC-US 13 (13.7) 10 (22.2) 2 (14.3) 2 (14.3) 0(0.0) 0(0.0)
LSIL 18 (18.9) 8 (17.8) 6 (42.9) 5(35.7) 1(16.7) 0(0.0)
ASC-H 22D 0 (0.0) 0 (0.0) 1(7.1) 1(16.7) 0(0.0)
HSIL (L) 5(11.1) 0(0.0) 5 (35.7) 4(66.7) 0(0.0)
Unsatisfactory 4 (4.2) 12.2) 0 (0.0) 0 (0.0) 0 (0) 0(0.0)

NILM: negative for intraepithelial lesion and malignancy; ASC-US: atypical squamous cells of undetermined
significance, ASC-H: atypical squamous cells cannot exclude HSIL; LSIL: low grade squamous intraepithelial lesion;
HSIL: high grade squamous intraepithelial lesion. HRA: High resolution anoscopy. AIN: Anal intraepithelial
neoplasia.
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Antecedentes: En los ultimos afios ha aumentado la incidencia de cancer anal (CA) causado por
el virus de papiloma humano (VPH) en hombres que tienen sexo con hombres (HSH) que viven
con VIH. A pesar de que existe consenso en que esta poblacion debe ser sometida al cribado de
lesiones precancerosas anales, sigue siendo objeto de debate el empleo de pruebas de
deteccion de VPH en los programas de cribado.

Objetivos: Este estudio empled dos pruebas moleculares para la deteccion del ADN del VPH, y
compard el rendimiento de las mismas asi como su valor prondstico en el diagndstico de lesiones
anales intraepiteliales de alto grado.

Métodos: HSH que viven con VIH y que acudieron a visitas control que consistian en la deteccion
de VPH anal, citologia anal, examen rectal digital y anoscopia de alta resolucidn (AAR) con toma
de biopsia de zonas sospechosas de lesién. EIl ADN del VPH fue detectado empleando Hybrid
Capture® 2 High-Risk test (HC2, deteccion total) y Linear Array HPV test (LA, deteccidn tipo-
especifica).

Resultados: En 274 participantes identificamos una prevalencia de infeccién por VPH del 48,5%
empleando HC2 y del 89,4% con LA. VPH16 (30,6%) y VPH6 (19,6%) fueron los genotipos mas
prevalentes. La prevalencia de infecciones multiples fue del 56,2%. La concordancia entre las
pruebas de deteccién de VPH fue del 75,2% (k=0,51; intervalo de confianza [IC] del 95%: 0,42-
0,60). La deteccién total de VPH demostrd una elevada sensibilidad (90%; IC 95%: 68,3-98,8) y
una especificidad moderada (58,4%; IC 95%: 50,2-66,3), mientras que la deteccién tipo-
especifica VPH16/18 proporcioné un aumento de la especificidad y mostré el mayor AUC (0,81;
IC 95%: 0,74-0,89) e indice de Youden (0,63).

Conclusiones: Ambas metodologias identificaron una elevada prevalencia de infeccion e
infeccion multiple en HSH que viven con VIH, observandose una concordancia moderada entre
ellas. Tanto la deteccién total de VPH como la deteccién tipo-especifica de VPH16/18, con un
resultado 2ASC-US para la citologia anal, mostraron una precisidn diagndstica aceptable.
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