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Infections with human papillomaviruses (HPV) induce
a heterogeneous spectrum of cutaneous and mucomem-
braneous lesions. Epithelial lesions caused by HPV-types
of the genus alpha (e.g. anogenital warts/condylomata
acuminata, intraepithelial neoplasias and invasive cancers)
predominantly occur in the anogenital region. Depending
on their oncogenic potential, alpha-HPVs can be divided
into high-risk (e.g. HPV16 or HPV18) and low-risk types
(e.g. HPV6 or HPV11). In contrast to high-risk HPVs,
low-risk HPVs are only rarely capable of inducing high-
grade dysplasias or anogenital cancers (<1-10%) (1-3).
We report here an immunocompetent patient with simulta-
neous development of benign condylomata acuminata and
high-grade anal dysplasia induced by the same low-risk
HPV-type, HPV42.

CASE REPORT

A 59-year-old woman was referred to our department because of
a monofocal high-grade anal intraepithelial neoplasia (AIN grade
3; AIN3) that had been surgically removed during colonoscopy
for routine colon cancer screening. The patient had no clinical and
laboratory signs of immunodeficiency (HIV testing was negative
and lymphocyte subpopulations including CD3* T-cells, CD4" T-
cells, CD8" T-cells, CD19" B-cells, and natural killer (NK) cells
were within normal ranges), no previous or current immunosup-
pressive medication, and no history of cervical or other HPV-
related disease. At first clinical examination with high-resolution
anoscopy (HRA) in our department, a new lesion suspicious
for HPV-related disease was surgically removed, and was again
histopathologically diagnosed as AIN3 (located at 7 o’clock in
lithotomy position) (Fig. 1). At 2 further HRA-examinations 1
and 3 months thereafter, 2 more intra-anal lesions were surgically
removed and histopathology revealed benign condyloma (at 9
o’clock) and AIN3 (at 3 o’clock), respectively. All 3 lesions had
identical clinical HRA-features usually seen in benign intra-anal

condyloma (dome-shaped papules with homogenous terminal
capillaries and papillary structures), as reported previously (4).
Characteristic HRA-signs of high-grade dysplasia, such as puncta-
tion, mosaicism, or neovascularization, were missing.

HPYV detection and typing from these 3 lesions was performed
with 3 different alpha-HPV group-specific PCRs, respectively,
followed by bead-based or reverse line blot hybridization, as
described previously (4). Only low-risk type HPV42 was found
in the 3 biopsies, and none of the other 38 low-risk- and high-risk
alpha HPV-types covered by the 3 assays were detected. HPV42
DNA load was determined by real-time PCR with type-specific
primers (fw: TGATACTGAAAATGCGCCTACAT; rev: CATA-
GAAACATTTTCCCTATTGTCTG) and locked nucleic acid probe
no. 81 (GGCCCTGG; Cat. no.: 04689046001, Roche, Mannheim,
Germany) using a Light Cycler 480 (Roche) (5). HPV42 load was
expressed as HPV42 DNA copies per betaglobin-gene copy. Viral
load determination showed HPV42 DNA loads well above 1 in all
3 samples: 64.7 HPV42 DNA copies per betaglobin gene copy in
the first AIN3 lesion of January 2017 (7 o’clock in lithotomy posi-
tion), 18.7 in the condyloma without dysplasia of February 2017
(9 o’clock), and 2.0 in the AIN3 lesion of April 2017 (3 o’clock).
P16™&% immunohistochemistry was performed using the CINtec
histology kit (Roche, Mannheim, Germany) according to the
manufacturer’s instructions, and p16™%*-staining, an indirect mar-
ker of HPV E7 oncogene expression, was evaluated as previously
described (6). Strong p16™K4“-positivity was found in both AIN3
lesions, whereas p16™<%_staining was negative in the anal condy-
loma (focal p16™¥4_staining is considered as negative) (Fig. 1).

Next, in situ hybridization was performed according to pre-
viously reported protocols (7). The hybridization probe was
generated with the DIG-Nick-Translation Mix (Roche) using
pSP64-HPV42 as template and pSP64 as negative control (8).
Slides were developed with the TSA Plus Fluorescein Kit (Perki-
nElmer, Waltham, MA, USA). In accordance with the high HPV42
DNA loads measured by real-time PCR, in situ hybridization
confirmed high HPV42 DNA levels, both in the AIN3 lesions and
in the condyloma (Fig. S1').
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Fig. 1. Routine histopathology and p16"“-immunohistochemistry of the condyloma and of the first AIN3 lesion. (a) Atypical cells are
present within the entire epithelium of the AIN3 lesion (haematoxylin and eosin (H&E) staining). (b) Classic histological features of condyloma, including
hyperkeratosis, parakeratosis, and koilocytosis, are present (H&E staining) (c) “Band-like” p16™N*4-positivity with both nuclear and cytoplasmatic staining
within the entire lesion is present, characteristic for HPV-induced high-grade dysplasia (p16™***-immunostaining). (d) Negative p16™K43-staining of the
anal condyloma (focal p16™K#2-staining is considered as negative). Original magnification x100.
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DISCUSSION

To the best of our knowledge, this is the first investiga-
tion demonstrating that a low-risk HPV-type, in our case
HPV42, may simultaneously induce benign condyloma and
high-grade anal dysplasia in the same patient within a short
period of time. Importantly, both types of lesions developed
within a few weeks; an observation that is in line with a
previous observation of our group on anal cancer and its
precursors induced by high-risk HPV-types (9). The induc-
tion of anogenital carcinomas by low-risk HPVs is very
rare. Among 13,328 HPV-induced carcinomas evaluated
in a global study, only 57 were associated with a single
low-risk HPV infection and only 4 (3 cervical cancers
and 1 anal cancer) were induced by HPV42 (1). Similarly,
single low-risk HPV-type infections were found in less
than 1% of 1,739 squamous cell cervical cancers from 9
countries and HPV42 was not detected (2). In a study of
anal carcinomas worldwide, a HPV42 single infection has
been found in one of 438 (0.2%) cases (10). HPV42 was
originally isolated from a benign vulvar papilloma and
has been found in 1-2% of condylomas in recent studies
(11-13). We and others have recently detected HPV42
mono-infections in AIN-containing intra-anal condylomas
of HIV-positive patients (4, 14). In contrast to high-risk
HPVs, the E6 oncoprotein of HPV42 does not degrade the
tumour suppressor p53, but its E7 oncoprotein seems to be
able to interact with the tumour suppressor protein pRB,
as shown by strong p16™&4-expression in HPV42-positive
dysplasias and cancers (1). This is in contrast to anogenital
malignancies (e.g. Buschke-Lowenstein tumours) induced
by HPV6 or HPV 11, that lack p16™%*-expression and his-
tologically show features of verruco-papillary tumours (1).

Interestingly, the 3 anal lesions in our patient were clini-
cally indistinguishable and showed typical HRA-features
of benign condylomas. This is in line with previous
findings of our group and reports of others, showing that
lesions with clinical characteristics of condylomas can
contain anogenital dysplasia and that these dysplasias can
be induced by low-risk HPV-types, both in HIV-positive
men who have sex with men (4, 14) and HIV-negative
men and women (15).

In summary, we demonstrate that a low-risk genus alpha
HPV-type, HPV42, can induce both benign condyloma
and anal high-grade dysplasia, a cancer precursor, in the
same individual within a short period of time. It should
be noted that clinically benign-appearing lesions caused
by low-risk HPV-types may harbour severe dysplasia,
not only in immunosuppressed patients (4), but also oc-
casionally in immunocompetent individuals.
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