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Abstract

Background—The incidence of squamous cell carcinoma (SCC) of the anal canal has been 

rising over the past decades, especially in patients infected with human immunodeficiency virus 

(HIV). Despite the advent of potent multidrug regimens to treat HIV-termed highly active 

antiretroviral therapy (HAART), anal SCC rates have not declined, and the impact of HAART on 

anal SCC remains controversial.

Aim—The purpose of this study was to define outcomes of anal SCC treatment in HIV-positive 

and HIV-negative patients.

Methods and materials—A retrospective single-institution analysis was performed on all 

patients with anal SCC treated at the Johns Hopkins Hospital between 1991 and 2010. The 
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primary outcomes measured were 5-year overall survival (5-year OS), median survival, and 

relapse rates.

Results—Our search identified 93 patients with anal SCC. Patients had a mean age of 54 years; 

37.6% were male, and 21.5% were HIV-positive. Median follow-up was 28 months. Relapse 

occurred in 16.1% of patients. Median time to relapse was 20 months. Relapse rates were slightly 

higher with HIV-positive versus negative patients (30.0 vs.12.3%) but did not reach statistical 

significance (p = 0.06). Among HIV-positive patients, those who relapsed were more likely to be 

on HAART than those who did not relapse (83.3 vs. 14.3%, p = 0.007). 5-year OS was 58.9% for 

the total group of patients with no significant difference between those who relapsed versus those 

who did not (76.2 vs. 54.5%, p = 0.20). No survival difference was seen between HIV-positive and 

negative patients. Survival was associated with AJCC stage in all patients.

Conclusion—In our small series, HIV infection was not associated with a significantly higher 

relapse rate or worse 5-year OS among patients with anal SCC. HAART was associated with a 

higher rate of relapse in HIV-positive patients. AJCC staging predicted survival in both relapsed 

and non-relapsed patients regardless of HIV status.

Introduction

It is estimated that about 7000 new cases of anal canal cancer are diagnosed annually in the 

USA, causing approximately 800 deaths [1]. Although a rare type of malignancy represents 

only 1–2% of all gastrointestinal cancers, the incidence of anal canal cancer has continued to 

rise over the past decades, both in the USA and elsewhere [2] . The most common histologic 

variant of anal canal cancer is squamous cell cancer (SCC anus or anal SCC) [3]. Treatment 

of SCC anus consists primarily of concurrent chemoradiation, with the most common 

concurrent regimens being 5-fluorouracil (5-FU) plus mitomycin (MMC) or 5-FU plus 

cisplatin [4].

Patients with human immunodeficiency virus (HIV) are at increased risk for SCC anus. 

Studies have shown that chronic immunosuppression, such as HIV infection, can play a 

significant role in the development of anal canal cancer and may accelerate the progression 

of precursor lesions [5]. In fact, the prevalence of precursor lesions leading to anal canal 

cancer is 40–50% in HIV-positive (HIV+) men compared to 10–20% in HIV-negative (HIV

−) men [6]. Unlike other HIV-associated cancers, the introduction of potent multidrug 

regimens termed highly active antiretroviral therapy (HAART) in 1996 has not led to a 

decrease in the incidence of SCC anus [7]. HAART has been associated with decreased 

progression of HIV infection to AIDS and death, but at the same time, the risk of SCC anus 

has risen in this population [8–10].

Many reports of HIV+ populations with SCC anus have been published with variable results 

[11–21]. HIV+ patients have often been excluded from major randomized trials of SCC 

anus, and optimal treatment for this patient population remains to be defined. Moreover, it is 

unclear if compliance with HAART is associated with relapse of anal SCC, or better survival 

outcomes.
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The aim of this single-institution analysis was to retrospectively investigate outcomes of 

patients with SCC anus, in an effort to identify clinicopathologic predictors of relapse, and 

prognostic factors of survival. Additionally, given the large HIV+ subpopulation at our 

institution, we investigated the effect of HAART on relapse and survival among HIV+ 

patients.

Patients and methods

Patients

The Institutional Review Board at the Johns Hopkins University School of Medicine 

approved this study. We reviewed the records of all patients treated for anal canal cancer at 

the Johns Hopkins Hospital from January 1991 to December 2010. Hospital records and 

tumor registry data were used to gather patient information. Clinical characteristics and 

outcomes were analyzed retrospectively. Pretreatment staging was performed according to 

the American Joint Committee on Cancer (AJCC) and included digital examination, 

transanal endoscopic ultrasound, chest X-rays, and computed tomography [3]. Post-

treatment evaluation included digital rectal examination and anoscopy. Post-treatment 

biopsies, computed tomography, PET-CT, or magnetic resonance imaging were performed 

when a suspicious lesion was identified. Early-stage anal SCC patients were those defined as 

either AJCC stage I or II.

Treatments

The primary combined modality therapy regimen delivered to SCC anus patients consisted 

of conventional radiation therapy with concurrent 5-fluorouracil (5-FU) and Mitomycin C 

(MMC), or 5-FU and Cisplatin. 5-FU was administered continuously during 4 days (1000 

mg/m2), starting on day 1 and 29 of radiation therapy. MMC was given as a bolus on day 1 

and 29 of radiation therapy (10 mg/m2). Cisplatin was administered intravenously during 1-

hour infusion, in week 1 and 4 at a dose of 40 mg/m2 over 4 days. Radiation therapy was 

delivered over a 5–6 week period of time with 36–45 Grays (Gy) to the pelvic lymph nodes 

and a boost to gross nodal and/or primary disease to 50.4–59.40 Gy. Salvage surgery with an 

abdominoperineal resection (APR) was performed in patients with local failure.

Statistical methods

Median or mean values with standard deviations (SD) are reported. Differences between 

groups were tested using χ2-, or Fisher’s exact test for categorical variables, and t-tests for 

continuous variables. Survival and time to relapse were calculated from the beginning of 

therapy to the day of death and relapse respectively, or the date of last follow-up. Survival 

curves were plotted using the Kaplan–Meier method. Differences in survival across groups 

were tested using the Log-rank (Mantel–Cox) test. Confidence intervals (CI) were calculated 

using the formula 95% CI–M ± (SE × 1.96). Log-rank test and Cox proportional hazard 

models controlling for stage, age, and gender were used to analyze the effect of categoric 

and continuous data, respectively, on risk of relapse. STATA version 11 (StataCorp, 2009) 

was used.
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Results

Patient population

We identified 105 patients with histologically proven anal canal cancer. Ninety-three 

(88.6%) patients had SCC anus, and twelve (11.4%) had adenocarcinomas (all 

adenocarcinoma patients were HIV-negative). Adenocarcinoma patients were excluded from 

subsequent statistical analyses. Of the 93 SCC patients, 35 were male (37.6%), and 58 were 

female (62.4%), with a mean age of 54.0 years (SD 12.6). Twenty (21.5%) were HIV-

positive (HIV+), and 73 (78.5%) were HIV-negative (HIV−). Median follow-up from time of 

diagnosis was 28 months (range 2–186 months).

Relapse and treatment

Of all 93 patients with histologically proven SCC anus, relapse occurred in 15 patients 

(16.1%; Table 1). Overall median time to relapse was 20 months (range 5–59). Relapse was 

local in 8 (8.6% of total 93 SCC patients, 53.3% of those who relapsed) patients, distant in 3 

(3.2% of total SCC patients, 20% of those who relapsed), and a combination of local and 

distant in 4 (4.3% of total SCC patients, 26.6% of relapsed patients). There was a trend 

toward more relapse in the HIV+ group than the HIV− group, but this was not statistically 

significant (30.0% vs. 12.3%, p = 0.06). Median time to relapse in HIV+ patients was 20 

months (range 5–59), versus 21 months (range 6–58) in HIV− patients (p = 0.62). Median 

followup time was not significantly different in patients without versus with relapse (27 

months, [range 2–186] vs. 70 months, [range 9–119]; p = 0.28). Mean tumor size was 

similar in both no-relapse and relapse groups (3.4 cm vs. 2.4 cm, p = 0.40).

Early-stage anal SCC was defined in the current study as AJCC stage I or II. Table 2 

delineates the stage at initial diagnosis of SCC patients based on relapse. In the no-relapse 

group, 34/75 patients (45.3%) were early stage, and 41 (54.7%) were late stage. In the 

relapsed group, 9/14 patients (64.3%) were early stage, and 5 patients (35.7%) were late 

stage. There was no significant difference in stage by relapse status (p = 0.53). Of note, four 

patients had missing staging data.

Of the 93 SCC patients, 56 (60.2%) received combined chemoradiation (Table 3). Average 

dose of radiation therapy was 53.4 Gy in the no-relapse and 53.1 Gy in the relapse patient 

group (p = 0.33). Cisplatin was administered in 10 of the 78 no-relapse patients (12.8%) and 

2 of the 15 relapse patients (13.3%, p = 1.00). Initial surgery was a local excision of the 

lesion in ten patients and abdominoperineal resection (APR) in 13 patients. Sixteen of the 78 

(20.5%) patients in the no-relapse group had missing treatment data.

After diagnosis of relapse, three patients required reexcision of the area, two with APR, and 

one with a wide local excision. Distant metastases were treated with chemotherapy in all 

instances. One patient with local relapse was treated with a pelvic exenteration, and one 

patient with metastatic disease in the liver was treated with hepatectomy.
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HIV+ population

A comparison of HIV+ versus HIV− patients is provided in Table 4. Mean age of HIV+ 

patients was 43.8 years ± 8.6 SD and not statistically different from the HIV− group (56.9 

years ± 12.1 SD; p = 0.08). There were more males in the HIV+ group (n = 17; 85%) versus 

the HIV− group (n = 18; 24.7%; p < 0.01). In the HIV+ group, 10 patients (50.0%) were 

early stage, compared to 33 (45.2%) of early stage HIV− patients (p = 0.82). Mean total 

radiation dose did not differ between the two cohorts (p = 0.24). Fourteen HIV+ patients 

(14/20, 70%) received MMC, as compared to 40/73 (54.8%) of the HIV− patients (p = 0.19).

Among the 20 HIV+ patients, sex and age did not differ by relapse status (Table 5). At time 

of diagnosis, mean CD4 count was similar in the no-relapse (296 cells/μL ± 219 SD) and 

relapse groups (197 cells/μL ± 124 SD) (p = 0.18). Six (42.9%) no-relapse HIV+ patients 

had a CD4 > 200 cells/μL, and three (50.0%) relapsed patients had a CD4 > 200 cells/μL at 

time of initial diagnosis. One patient did not have a CD4 count available.

Seven of the 20 HIV+ patients (35%) were on HAART. The mean viral load of the 7 patients 

on HAART was <50 copies/mL in 6 (85.7%) and <400 copies/mL in 1 (14.7%) patient, 

suggesting compliance with therapy. The mean viral load of the 13 HIV+ patients not on 

HAART was 9907 copies/mL ± 4259 SD.

All 7 patients on HAART received a four-drug regimen in different combinations. Protease 

inhibitors were used in 7 (100%) of patients on HAART, non-nucleoside reverse 

transcriptase inhibitors in 6 (85.7%), nucleoside reverse transcriptase inhibitors in 4 

(57.1%), and integrase inhibitors in 2 (28.5%).

There was an association between HAART and relapse: only 2 of the 14 (14.3%) HIV+ no-

relapse patients were on HAART, whereas 5 of 6 (83.3%) HIV+ relapsed patients were on 

HAART (p = 0.007).

Among HIV+ patients, CD4 count <200 cells/μL (CD < 200) was not associated with need 

for APR (p = 0.58) or relapse (p = 1.00). CD4 < 200 was associated with decreased survival 

(p = 0.02; 5 deaths in the <200 group of 9 patients versus 1 in the >200 group of 11 

patients).

Survival

After a median follow-up of 28 months, 5-year overall survival (5-year OS) of patients with 

anal SCC was 58.9% (95% CI, 45.2–70.3%; Fig. 1). The 5-year OS for patients with relapse 

and no-relapse patients were 76.2 (95% CI 42.1–91.2) and 54.5% (95% CI 39.0–67.7%), 

respectively (Fig. 2; p = 0.20).

AJCC staging of patients with squamous cell cancer reliably predicted survival (Fig. 3): 5-

year overall survival was 88.2% (95% CI, 60.2–96.9%) for stage 1, 71.7% (95% CI, 44.4–

87.2) for stage 2, 55.7% (95% CI, 22.4–79.6%) for stage 3A, 46.7 (95% CI, 8.1–79.4%) for 

stage 3B, and 9.4% (95% CI, 0.6–34.0%) for stage 4 (p < 0.0001).

HIV status did not impact survival; 5-year OS survival of HIV− and HIV+ patients was 

59.0% (95% CI, 42.9–72.0%) and 65.8 (95% CI, 38.7–83.2), respectively (p = 0.78; Fig. 4). 
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HIV+ patients receiving versus not receiving HAART therapy had a median OS of 89.6 

versus 32.4 months (p = 0.174).

Discussion

This is a single-institution retrospective study assessing relapse and survival of SCC anus 

both overall and within HIV+ versus HIV− patients. In our small series, HIV infection was 

not associated with a worse OS in patients with SCC anus (5-year OS 65.8% for HIV+ vs. 

59.0% for HIV− vs. p = 0.78). Relapse rates were higher among HIV+ versus HIV− patients 

(30.0 vs. 12.3%) but did not reach statistical significance (p = 0.06). Within the HIV+ group, 

relapse of squamous cell carcinoma was associated with use of HAART. No significant 

survival difference between relapse and no-relapse patients was observed. Finally, AJCC 

staging reliably predicted survival in both relapse and no-relapse SCC anus patients.

5-year OS of patients with SCC anus in our study was 59%. This is similar to the survival 

reported in most recent series [15, 22, 23]. Relapse did not seem to influence 5-year OS in 

our series (76.2 relapse vs. 54.5% no-relapse, p = 0.20). It is important to note that median 

time to relapse was 20 months, and that no-relapse patients in our study were followed for a 

median of 27 months. Both no-relapse and relapse patient groups in our analysis had similar 

demographics and stage at initial presentation. There was no difference in radiation dose or 

the percentage of patients receiving MMC versus cisplatin among these two groups. We 

could not identify any clinicopathologic predictors of relapse in HIV− patients.

During the last 20 years, many reports of HIV+ populations with SCC anus have been 

published with variable results [11–25]. As the treatment of SCC anus has evolved, more is 

becoming known about how to effectively treat HIV+ patients with this disease. Earlier 

reports from previous eras advised practitioners to carefully select patients for therapy [20, 

24, 25]. In our small study, HIV+ patients had similar demographics and disease stage upon 

initial presentation as HIV− patients. Our HIV+ patients also received standard therapy with 

5-FU, MMC, or cisplatin, and radiation therapy similarly to HIV-patients. Within the HIV+ 

SCC group of 20 patients, the use of HAART therapy appeared to increase the rate of 

subsequent disease relapse with uncertain impact on OS. Specifically, among HIV+ patients, 

the rate of relapse was almost six times higher on HAART as compared to no antiretroviral 

therapy (83.3 vs. 14.3%, p = 0.007) after a median follow-up of 33 months. It appeared that 

despite similar AJCC staging at initial presentation, HIV+ patients on HAART were at a 

high risk for treatment failure despite standard treatment and good initial tumor response. 

HIV status alone did not seem to influence relapse, or overall survival. In our small series, 

CD4 count had no significant influence on stage of presentation, relapse, or need for 

colostomy.

Our study comprises a small number of patients, but is the first to show that HAART could 

be associated with a significantly higher relapse rate of SCC anus in HIV+ patients. Two 

previous studies reporting on this topic so far have concluded that HIV status may be 

associated with a higher relapse rate [17, 23]. In both studies, all HIV+ patients were on 

HAART. Although HAART has reduced the incidence of opportunistic infections and 

acquired immunodeficiency syndrome (AIDS)-defining malignancies, such as Kaposi 
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sarcoma and non-Hodgkin’s lymphoma, it has not been associated with reduction in the 

incidence of anal SCC or regression of anal intraepithelial neoplasia, the precursor of 

invasive cancer [26, 27].

The potential of HAART to cause drug interactions with antineoplastic agents has been 

raised in recent studies [28, 29]. The likelihood of drug interactions of HAART with 

chemotherapy agents such as mitomycin is high, since protease inhibitors (PIs) and non-

nucleoside reverse transcriptase inhibitors (NNRTIs) are substrates and potent inhibitors of 

the cytochrome P450 (CYP) system, which is involved in bioactivation of mitomycin C [29]. 

Coadministration of HAART with chemotherapy agents could result in decreased efficacy. 

Nevertheless, formal pharmacokinetic studies are not available, and further studies are 

needed to clarify potential interactions and influence of HAART on the efficacy of various 

chemotherapy agents.

Our study had several limitations. These include the retrospective data collection and the 

limited number of HIV+ patients. Thus, the analysis should be interpreted with caution 

because small changes in the number of events can lead to a significant change in the results. 

Our study comprised a small number of HIV+ patients (20 in total) who developed SCC 

anus. Confirmation of these results in a multicenter retrospective series, or prospective trial, 

is important before any changes in the treatment of HIV+ patients with SCC anus are made.

Another limitation of our study is that we did not address treatment-related toxicity. 

Cutaneous, hematologic (pancytopenia), genitourinary (erectile dysfunction), and 

gastrointestinal (diarrhea) toxicity can occur with combined chemoradiation therapy. 

Protease inhibitors used for HAART can act as radio and chemosensitizers thereby 

increasing toxicity. Series of combined chemoradiation for SCC anus in HIV+ patients have 

reported conflicting results. Several retrospective studies have reported similar tolerability in 

HIV+ patients compared to HIV− patients [11, 21, 22, 30]. Others have observed enhanced 

treatment-related toxicity for HIV+ patients, resulting in lower dose chemoradiotherapy [23, 

31]. In our series, the radiation dose between the HIV+ and HIV− groups was not 

statistically different.

Another limitation of our study is the variability of HAART therapy used among our patients 

with HIV+ disease, as well as the fact that drug development in HAART therapy has 

advanced significantly over the past three decades. Despite this limitation, it is important to 

note that all patients with HIV+ disease in this study were on a four-drug combination, 

including a protease inhibitor, similar to current treatment regimens. Also, the vast majority 

(85%) of HIV+ patients who were on HAART in our study had a low viral load (<50 copies/

mL), suggesting compliance with HAART therapy.

Unfortunately, very limited clinical data are available to guide concurrent use of 

antiretroviral drugs with antineoplastic agents. The narrow therapeutic window of anti-

cancer chemotherapy warrants additional monitoring of its concurrent use with antiretroviral 

therapy in prospective clinical trials, in order to ensure adequate efficacy. Integration of 

alternative radiation therapy regimens, targeted chemotherapy regimens, or use of new 

classes of antiretrovirals might reduce the interaction potential with antineoplastic agents in 
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the future. Alternatively, in patients with normal CD4 counts at diagnosis, clinicians might 

opt to initiate concurrent chemoradiation before initiating HAART. Finally, the increasing 

use of HPV vaccination in HIV+ men could potentially reduce the risk of anal canal cancer 

in this population, and surveillance with high-resolution anoscopy could lead to early 

detection and treatment of the disease in patients at risk [32].

Conclusions

Standard chemoradiotherapy appears to be safe and effective in HIV+ patients with SCC 

anus who are both on and off HAART. Our study is limited due to its retrospective nature 

and the limited patient number. In this small retrospective series, despite a good initial tumor 

response, HIV+ patients on HAART appeared to be at higher risk of disease relapse, and 

thus, continued surveillance is recommended, even after good initial local control. As the 

life expectancy of patients with HIV increases, the incidence of malignancies in the HIV+ 

population will similarly increase. Therefore, a multidisciplinary team consisting of 

infectious disease specialists and oncologists in the management of HIV+ patients receiving 

concurrent chemoradiation is strongly encouraged.
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Fig. 1. 
Overall survival of patients diagnosed with squamous cell anal canal carcinoma (n = 93). 44 

patients were known to be alive at the end of follow-up
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Fig. 2. 
Overall survival of patients with anal squamous cell carcinoma with and without relapse (p = 

0.2). 38 of the 78 patients with no-relapse were alive at the end of follow-up, whereas 7 of 

the 16 patients with relapse were alive at the end of the follow-up period
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Fig. 3. 
Overall survival of patients with squamous cell anal canal cancer by stage (p < 0.0001)
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Fig. 4. 
Overall 5-year survival of HIV-negative versus HIV-positive patients with squamous cell 

carcinoma of the anal canal (p = 0.78). 31 of the 71 HIV-negative patients were alive at the 

end of follow-up, and 12 of the 20 HIV-positive patients were alive at the end of the follow-

up period
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