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Rapid progression of an anal Buschke-Löwenstein tumor into a metastasizing squamous cell carcinoma in an HIV-infected patient
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SUMMARY

Buschke-Löwenstein tumor (BLT) of the anogenitalia is a locally invasive, destructively growing verrucous carcinoma that does not metastasize. Histologically BLT resembles benign condylomata acuminata. Nevertheless, the tumor grows relentlessly and may rarely progress into squamous cell cancer (SCC). An human immunodeficiency virus (HIV)-infected immunosuppressed patient developed (peri)anal warts accompanied by recurrent abscesses and fistulae. Histology revealed condylomata acuminata, and low-risk genital human papillomavirus (HPV) type 11b was detected. Six months later the tumor had progressed into an ulcerated SCC that destroyed rectum and perineum, with metastases to the inguinal lymph nodes. Whereas highly active antiretroviral therapy (HAART) effectively suppressed HIV replication, radio-chemotherapy plus anti-EGFR antibody did not halt tumor progression, and the patient died from tumorcachexia.

To our knowledge, this is the first report demonstrating rapid progression of a BLT into a metastasizing SCC in an HIV-infected patient.
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A 45 years old HIV-infected patient had a several years' history of recurrent anal and perianal warts with repeated surgical interventions. Recurrent abscesses and fistulae developed, both typical complications of Buschke-Löwenstein tumors (BLT). Histology was consistent with condylomata acuminata. In addition, focal intraepithelial dysplasias grade 2 had evolved. Human papillomavirus (HPV) typing of paraffin-embedded sections, performed by broadspectrum polymerase chain reaction (PCR) with primers GP5/GP6 1 followed by DNA sequencing, identified low-risk mucosal HPV11b, but no high-risk types. In situ hybridizations (ISH) were positive with probes specific for low-risk HPV6/11, but negative with probes specific for high-risk HPV16/18 or 31/33 (not shown). Taken together a diagnosis of BLT was established.

Six months later the patient presented with an exophytic, papillomatous, ulcerated tumor of the anus and perineum that infiltrated into the surrounding tissues (Figure 1A). The anal sphincter apparatus was destroyed causing fecal incontinence. Multiple fistulae openings draining malodorous, purulent fluid and bilateral inguinal lymphadenopathy were observed. Computed tomography (CT) and magnetic resonance imaging (MRI) revealed tumor invasion deeply into the surrounding tissues including the anus, the basis of the penis and the prostate. The regional mesenteric, paraaortal and inguinal lymphnodes were enlarged. Cytology of swabs taken from the anal canal showed high-grade dysplastic cells. Due to its far progressed status, the tumor was only partially resected. Histology revealed a mid-differentiated invasive SCC (Figure 1B) with bilateral metastases to the inguinal lymph nodes.

For detection of HPV replication, ISH was performed on histological sections of the anal SCC. Numerous tumor cells stained positive with probes specific for low-risk HPV6/11 (Figure 1C), but were negative for high-risk HPV16/18 or 31/33 (not shown). To corroborate these findings, samples from the SCC were HPV-typed by PCR and sequencing, revealing low-risk HPV11b genomic DNA. Of note, the lymph node metastases were negative for HPV DNA by both, ISH and PCR detection methods.

At a CD4 + T-cell count (nadir) of 43 cells/mm 3 highly active antiretroviral therapy (HAART) was initiated with a combination of tenofovir/emtricitabine and lopinavir/ritonavir. This regimen led to a rapid reduction of HIV viral load and a slow increase of CD4 + T-cell counts. Following palliative surgery, the patient received two cycles of combined radio-chemotherapy (60 Gy X-irradiation, 10 mg/m 2 mitomycin C and capecitabine 1650 mg/m 2 ) over 6 weeks. However, after completion staging by CT revealed no significant reduction in tumor size. The majority of tumor cells (approximately 80%) expressed the epithelial growth factor receptor (EGFR) by immunohistochemistry (data not shown). Thus cetuximab, an anti-EGFR monoclonal antibody with efficacy against colorectal and anal carcinoma 2 , was administered intravenously in an initial dose of 400 mg/m 2 , followed by weekly doses of 250 mg/m 2 for a total of six weeks, However, a subsequent MRI demonstrated tumor progression and the patient died from cachexia 14 months after diagnosis of the anal BLT.

DISCUSSION

Buschke-Löwenstein tumor is a highly differentiated verrucous carcinoma of the anogenital region and is regarded a distinct entity between condylomata acuminata and SCC [START_REF] Grussendorf-Conen | Anogenital premalignant and malignant tumors (including Buschke-Löwenstein Tumors)[END_REF] . Similar to benign condylomata acuminata, BLT is caused by low-risk mucosal HPV6 or 11 that generally are not associated with malignant progression [START_REF] Lehn | Transcription of episomal papillomavirus DNA in human condylomata acuminata and Buschke-Lowenstein Tumors[END_REF][START_REF] Gissmann | Analysis of human genital warts (condylomata acuminata) and other genital tumors for human papillomavirus type 6 DNA[END_REF] . It differs from benign condylomata by deep infiltrative and destructive growth into adjacent tissues, although histologically these two entities may appear remarkably similar [START_REF] Kirnbauer | Human Papillomavirus[END_REF] . In contrast to SCC, BLT lacks malignant histopathological features such as penetration of the basement membrane, abundance of mitotic figures, and loss of epithelial stratification. Further hallmarks are extensive fistulation, abscesses, and a high recurrence rate up to 66% following surgical ablation. Eventually, BLT may transform focally into SCC [START_REF] Creasman | Malignant transformation of anorectal giant condyloma acuminatum (Buschke-Loewenstein Tumor)[END_REF][START_REF] Bjorck | Giant condyloma acuminatum (Buschke-Löwenstein tumour) of the anorectum with malignant transformation[END_REF] . Although a main risk factor for progression of genital squamous intraepithelial lesions appears infection with high-risk HPV, transformed foci in BLT do not contain high-risk HPV [START_REF] Haycox | Role of human papillomavirus typing in diagnosis and clinical decision making for a giant verrucous genital lesion[END_REF] . In fact, no high-risk HPV types were detected in our patient's tumor by 2 sensitive molecular biological methods. To the best of our knowledge there exists only one report, in a renal transplant recipient, of SCC with regional and distant metastases, that developed from low-risk HPV associated BLT [START_REF] Manias | Characterization of integrated human papillomavirus type 11 DNA in primary and metastatic tumors from a renal transplant recipient[END_REF] . Interestingly, in our patient metastases developed rapidly within months thus resembling traditional anal cancers caused mostly by high-risk HPV infection. The presence of low-risk HPV in both cases suggests that continuous viral gene expression was required for further progression to the malignant phenotype. HIV-induced immunosuppression may have had the greatest impact on tumor progression. The inability to mount an effective cytotoxic immune response against HPV-infected cells may allow increased viral genome amplification and gene expression, thus increasing oncogenicity of lower-risk HPV types. This report also supports and extends previous observations that effective suppression of HIV replication by HAART may not improve concomitant HPV-associated cervical, anal or digital disease [START_REF] Palefsky | Natural history ad clinical management of anal human papillomavirus disease in men and women infected with human immunodeficiency virus[END_REF][START_REF] Handisurya | Human papillomavirus type 26 infection causing multiple invasive squamous cell carcinomas of the fingernails in an AIDS patient under highly active antiretroviral therapy[END_REF][START_REF] Palefsky | Human papillomavirus anogenital disease in HIV-infected individuals[END_REF][START_REF] Hagensee | Human papillomavirus infection and disease in HIV-infected individuals[END_REF][START_REF] Piketty | High prevalence of anal squamous intraepithelial lesions in HIV-positive men despite the use of highly active antiretroviral therapy[END_REF] .

KEY MESSAGES

Buschke-Löwenstein tumor is a rare, highly-differentiated verrucous carcinoma, that grows locally, but usually does not metastasize. Low-risk genital HPV6 or 11, that usually cause benign condylomata acuminata, are regularly detected in BLT. In severe immunosuppression, BLT has been shown twice (including this report) to progress to a metastasizing SCC. Effective suppression of HIV replication by HAART may not improve concomitant HPVassociated disease. The Corresponding Author has the right to grant on behalf of all authors and does grant on behalf of all authors, an exclusive licence (or non exclusive for government employees) on a worldwide basis to the BMJ Publishing Group Ltd to permit this article (if accepted) to be published in STI and any other BMJPGL products and sub-licences such use and exploit all subsidiary rights, as set out in our licence http://sti.bmjjournals.com/ifora/licence.pdf).
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Figure 1 A

 1 Figure 1 A. A massive, exo-endophytic, ulcerated tumor deeply infiltrates the rectum, perineum and surrounding tissues. Multiple fistulae openings exude purulent fluid. B. Hematoxylin-eosin stained section of the anal cancer (magnification x100). Acanthosis and multiple koilocytes are present. C. In situ-hybridization of the anal cancer. Low-risk HPV6/11-positive tumor cells are present throughout the lesion (magnification x40).
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