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The University of Texas—MD Anderson Cancer Center, Houston, TX, USA

Summary

Background—Squamous cell carcinoma of the anal canal (SCCA) is a rare malignancy 

associated with infection by human papillomavirus (HPV). No consensus treatment approach 

exists for the treatment of metastatic disease. Because intratumoral HPV oncoproteins upregulate 

immune checkpoint proteins such as PD-1 to evade immune-mediated cytotoxicity, we did a trial 

of the anti-PD-1 antibody nivolumab for patients with metastatic SCCA.

Methods—We did this single-arm, multicentre, phase 2 trial at ten academic centres in the USA. 

We enrolled patients with treatment-refractory metastatic SCCA, who were given nivolumab every 

2 weeks (3 mg/kg). The primary endpoint was response according to Response Evaluation Criteria 

in Solid Tumors, version 1.1, in the intention-to-treat population. At the time of data cutoff, the 

study was ongoing, with patients continuing to receive treatment. The study is registered with 

ClinicalTrials.gov, number NCT02314169.

Findings—We screened 39 patients, of whom 37 were enrolled and received at least one dose of 

nivolumab. Among the 37 patients, nine (24% [95% CI 15–33]) had responses. There were two 

complete responses and seven partial responses. Grade 3 adverse events were anaemia (n=2), 

fatigue (n=1), rash (n=1), and hypothyroidism (n=1). No serious adverse events were reported.

Interpretation—To our knowledge, this is the first completed phase 2 trial of immunotherapy for 

SCCA. Nivolumab is well tolerated and effective as a monotherapy for patients with metastatic 

SCCA. Immune checkpoint blockade appears to be a promising approach for patients with this 

orphan disease.

Funding—National Cancer Institute/Cancer Therapy Evaluation Program, the HPV and Anal 

Cancer Foundation, the E B Anal Cancer Fund, The University of Texas MD Anderson Moon 

Shots Program, and an anonymous philanthropic donor.

Introduction

Squamous cell carcinoma of the anal canal (SCCA) is rare, with roughly 27 000 new cases 

per year worldwide.1 Although most patients with localised SCCA are cured by 

chemoradiation,2,3 25% of patients develop distant metastases.4,5 There is no consensus for 

the treatment of refractory metastatic disease. To our knowledge, no phase 2 study using 

immunotherapy has thus far been completed for metastatic SCCA.

More than 90% of cases of SCCA are linked to prior infection with human papillomavirus 

(HPV).6–9 Preventive vaccinations against HPV are underused,10 with fewer than half of 

adolescent males and females receiving HPV vaccinations.11 Still, the incidence of SCCA is 

increasing annually worldwide,12 a trend expected to continue over the coming decades.

HPV viral proteins E6 and E7 contribute to the oncogenic transformation of anal squamous 

epithelium into invasive cancer.13–15 Within tumour cells, HPV oncoproteins are 

immunogenic and can trigger an anti-tumour host immune response by recruitment of 

tumour-infiltrating lymphocytes.16,17 Tumour cells express PD-L1 and, on binding its 

inhibitory receptor PD-1 on the surface of T cells, downregulate T-cell activation and thwart 
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the local anti-tumour immune response.18,19 Nivolumab is a humanised monoclonal 

antibody against PD-1 that disrupts this interaction, enabling T-cell cytotoxicity. It has 

activity as a monotherapy in advanced solid cancers, such as head and neck cancer, 

melanoma, non-small-cell lung cancer, and renal cell carcinoma.20–24 We did a multicentre, 

phase 2 study of nivolumab for patients with previously treated metastatic SCCA.

Methods

Study design and participants

NCI9673 was a multicentre, single-arm, phase 2 trial of nivolumab done through the 

National Cancer Institute’s Experimental Therapeutics Clinical Trials Network (ETCTN) at 

ten academic centres in the USA. We included patients aged at least 18 years with 

histologically confirmed SCCA, a life expectancy of at least 6 months, and an Eastern 

Cooperative Oncology Group performance status of 0 or 1. We excluded patients with 

adenocarcinoma of the anal canal. Participants had to have measurable disease according to 

the standard Response Evaluation Criteria in Solid Tumors (RECIST), version 1.1,25 and at 

least one previous systemic therapy for surgically unresectable or metastatic disease. 

However, patients developing new metastatic disease within 6 months of completion of 

chemoradiation for management of limited-stage disease were allowed to participate. A 

minimum period of 28 days was required between any previous chemotherapy for metastatic 

disease and initiation of nivolumab. At least 3 months must have elapsed between any 

surgery or radiotherapy for oligometastatic disease and administration of treatment during 

the study. Patients who had previously received immunotherapeutic drugs were ineligible.

Patients had to have adequate bone marrow, renal, and hepatic function, including an 

absolute neutrophil count greater than 1500 cells per μL; haemoglobin concentration of at 

least 90 g/L; platelet count greater than 100 000 per μL; total bilirubin no more than 1.5 

times the institutional upper limit of normal (ULN), with the exception of patients with 

Gilbert’s syndrome, who were allowed a total bilirubin no more than 30 g/L; alanine 

aminotransferase and aspartate aminotransferase concentrations of no more than 2.5 times 

the ULN; and a serum creatinine concentration of no more than 1.5 times the ULN, or at 

least 50 mL/min according to the Cockcroft-Gault formula to assess renal function in 

patients whose creatinine clearance exceeded the 1.5 times the ULN limit. HIV-positive 

patients were allowed to participate if their CD4-positive cell count exceeded 300 cells per 

μL, their HIV viral load was undetectable, and they were compliant with antiretroviral 

treatment. Patients with hepatitis B virus or hepatitis C virus were eligible if their liver 

function tests were less than the treating institution’s ULN.

We excluded patients with active autoimmune disease or history of autoimmune disease that 

might recur with the potential to affect vital organ function or require immunosuppressive 

treatment including chronic prolonged systemic corticosteroids (defined as corticosteroid 

use for ≥1 month). Patients with any other concomitant condition requiring systemic 

corticosteroids were ineligible. Patients with treated brain metastases were allowed to 

participate provided that their lesions were stable and asymptomatic for at least 3 months. 

Patients with symptomatic congestive heart failure, unstable angina pectoris, or 

dysrhythmias were not allowed to participate. Pregnant women were not eligible, and both 

Morris et al. Page 4

Lancet Oncol. Author manuscript; available in PMC 2018 February 12.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



men and women of childbearing potential who were treated with nivolumab were required to 

use contraception if sexually active. Approval for the study was granted through the central 

institutional research board for all participating institutions. All patients provided written 

informed consent before study entry. This trial was done according to the Declaration of 

Helsinki.

Procedures

Nivolumab was administered intravenously every 2 weeks at a dose of 3 mg/kg. Toxic 

effects were assessed at baseline and every 2 weeks before each dose of nivolumab. Adverse 

events were measured according to the National Cancer Institute Common Terminology 

Criteria for Adverse Events, version 4.0. No dose reductions were allowed. However, 

patients who had grade 2 or more adverse events requiring corticosteroids for drug-related 

toxic effects had their treatment paused until the degree of severity had improved to at least 

grade 1. Treatment was otherwise continued until objective disease progression, 

development of intercurrent illness preventing further drug administration, unacceptable 

adverse events, dose delays of more than 6 weeks or more than two dose delays for the same 

adverse event, or withdrawal of consent. Treatment beyond progression was permitted 

during the initial 12-week treatment period provided that no more than four new lesions (the 

sum of which could not exceed 40% of the baseline sum, including new lesions) developed 

and that the patient remained clinically stable. Responses to treatment were assessed by the 

site investigator by RECIST 1.1 criteria using CT or MRI scans obtained at baseline and 

every 6 weeks thereafter. No central review to assess radiographic response was done. An 

electrocardiogram, thyroid profile, and pregnancy test (for women of childbearing age) were 

obtained at baseline. Liver, renal, and blood counts (white blood cell count, haemoglobin, 

and platelet count) were assessed at baseline and before every dose of nivolumab.

Optional tumour biopsies were collected at baseline and after two doses of nivolumab. To 

test for HPV, available pretreatment tumour tissue was tested for expression of p16 by 

immunohistochemistry and for HPV subtypes 16, 18, 31, 33, and 51 as previously described.
7 Formalin-fixed, paraffin-embedded tumour specimens were stained with primary 

antibodies against CD8 (ThermoFisher Scientific, Waltham, MA, USA), Granzyme B (Leica 

Microsystems, Wetzlar, Germany), PD-L1 (E1L3N clone, Cell Signaling, Danvers, MA, 

USA), or PD-1 (Abcam, Epitomics, Cambridge, UK). All immunohistochemistry slides 

were scanned and digitised (Scanscope XT, Aperio Technologies, Wetzlar, Germany), and 

quantitative analyses of protein expression were done with ImageScope software (Aperio). 

Two pathologists independently reviewed immunohistochemistry data. Fresh tumour tissue 

was collected in a single cell suspension (GentleMacs Octo dissociator, Miltenyi, CA, USA). 

Staining for flow cytometry was carried out for the following markers: CD8-Alexa Fluor 700 

(ThermoFisher Scientific), PD-1-BV650 (BD Biosciences, San Jose, CA, USA), CD3-

PerCP-Cy5.5 (BioLegend, San Diego, CA, USA), TIM-3-BV605 (BioLegend), CD4-Alexa 

Fluor 532 (ThermoFisher Scientific), LAG-3-PE (eBioscience, San Diego, CA, USA), live/

dead fixable yellow stain (ThermoFisher Scientific), PD-L1-BV786 (BD Biosciences), and 

CD45-Alexa Fluor 532 (eBioscience). Samples were run on a FACS Fortessa (BD 

Biosciences) and analysed using FlowJo software (Tree Star, OR, USA). These immune 
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monitoring studies were done by the Immunotherapy Platform at MD Anderson Cancer 

Center.

All patients had the opportunity to participate in an optional translational component of the 

study in which serial blood samples were collected before treatment and before the second, 

fourth, and sixth doses of nivolumab. Genomic alterations (mutations and amplifications) 

detected from circulating cell-free DNA extracted from pretreatment plasma samples were 

analysed by next-generation sequencing of a targeted 70-gene panel using a CLIA-approved 

Illumina Hi-Seq 2500 platform (Guardant Health; Redwood City, CA, USA).26

Outcomes

The primary endpoint was response, defined as the percentage of patients achieving a partial 

or complete radiographic response. Secondary endpoints were progression-free survival 

(time from start of treatment to progression or death, whichever occurred first), overall 

survival (time from start of treatment to death of any cause), and the development of grade 3 

or 4 toxic effects. Exploratory objectives included characterisation of immune biomarkers 

with paired tissue biopsies and genomic profiling from plasma samples and correlation with 

radiographic response. Duration of response and depth of response were assessed in a post-

hoc analysis. Depth of response was defined as the percentage change from baseline, using 

the prespecified target lesions (chosen by the primary treating physician), in the sum of 

measurable diameters of assessed tumours. Duration of response was the time from 

identified tumour response according to RECIST criteria until the onset of radiographic 

disease progression.

Statistical analysis

For this Simon’s optimal, two-stage phase 2 study, we established a null hypothesis p≤0.05 

and an alternative hypothesis p≥0.20, where p represents the percentage of patients with a 

partial or complete radiographic response to nivolumab. Using an α of 0.10 and β of 0.10, 

12 patients were treated in the first stage. The study was designed so that after at least one 

radiographic response, 25 additional patients were included. We calculated 95% CIs around 

proportions using an exact binomial calculation. All analyses were done on the intention-to-

treat population. We estimated median progression-free survival, overall survival, and 

duration of response by Kaplan-Meier analyses. We calculated 95% CIs around median 

survival outcomes using the Greenwood formula.27 We calculated the percentage of patients 

with durable responses as the number of patients with a documented radiographic response 

lasting past the first detection of partial or complete response, relative to the total number of 

patients who achieved a radiographic response. Adverse events were recorded and tabulated 

according to type and grade. To assess associations between response and various 

clinicopathological factors, we calculated odds ratios, corrected for multiple comparisons, in 

a post-hoc analysis according to methods previously described.28 Using pretreatment 

specimens for both the immunohistochemistry and flow cytometry analyses, we compared 

mean biomarker expression values using a Mann–Whitney test between the patients with 

response and without response according to the time of first restaging. Patients were 

restaged for response by diagnostic imaging by CT or MRI every 6 weeks.
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We analysed data using GraphPad Prism for Windows, version 6.00 (La Jolla, California, 

USA).

This trial is registered with ClinicalTrials.gov (NCT02314169).

Role of the funding source

The study was designed by the investigators. The National Cancer Institute/Cancer Therapy 

Evaluation Program oversaw all data collection. None of the funders, other than the National 

Cancer Institute/Cancer Therapy Evaluation Program, had any role in the data analysis or 

interpretation of the results. None of the funders had a role in writing the Article. VKM, LX, 

LV, JB, CO, AM, KB, HS, JA, PSh, and CE had access to raw data. The corresponding 

author had full access to all of the data and the final responsibility for the decision to submit 

for publication.

Results

We screened 39 patients, all with surgically unresectable or metastatic disease, between May 

14, 2015, and Nov 11, 2015 (appendix p 4). Two patients were ineligible and 37 patients 

were enrolled, received at least one dose of nivolumab, and were included in the analyses. 

All patients had previously been treated for advanced disease (median lines of previous 

therapy 2 [IQR 1–2.5]). 32 (86%) of 37 patients had received a platinum-based treatment for 

metastatic disease. 31 patients (84%) had previously received radiation to the primary 

tumour. Table 1 shows baseline demographic data. Two patients were HIV-positive. No 

patients had a history of hepatitis B virus or hepatitis C virus infection.

The data cutoff date was May 16, 2016. The median follow-up time for all patients was 10.1 

months (95% CI 9.4–12.2). Patients received a median of six doses of nivolumab (IQR 3–

10). Three patients were ineligible for assessment of radiographic response (had only one 

dose before withdrawing from the study), and 34 patients underwent at least one restaging 

scan for assessment of response to nivolumab. All 37 patients were included in all analyses.

In the first stage of the two-stage design, four of the first 12 patients had partial responses, 

which allowed the recruitment of 25 additional patients for the second stage. Nine (24% 

[95% CI 15–33]) of 37 patients achieved a response (seven partial responses and two 

complete responses; figure 1A). One of the two HIV-positive patients had a partial 

radiographic response. Durable responses were recorded in seven (78%) of nine patients 

with a median duration of response of 5.8 months (IQR 3.9–8.1) among responders (figure 

1B). As of the date of data cutoff, six (67%) of the nine patients who responded remained on 

study, with the longest ongoing duration of response of 10.4 months. 17 (47% [95% CI 30–

63]) of 37 patients had stable disease and 27 (72% [95% CI 53–84]) had disease control. 

Median reduction in target lesions for the responders from baseline (depth of response) was 

70% (IQR 57–90).

At the time of data cutoff, 24 (65%) of the 37 patients who received treatment had disease 

progression while taking nivolumab. There were no treatment-related deaths; 16 (43%) of 37 

patients died because of progression of disease. Median progression-free survival was 4.1 
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months (95% CI 3.0–7.9; figure 2A). 6-month progression-free survival was 38% (95% CI 

24–60). Median overall survival was 11·5 months (95% CI 7.1–not estimable; figure 2A), 

with an estimated 1-year overall survival of 48% (32–74).

Of the 37 patients treated with nivolumab, the most common adverse events were anaemia 

(26 [70%]), fatigue (25 [68%]), and rash (11 [30%]; table 2). Five patients had grade 3 

adverse events: anaemia (two patients), fatigue (one patient), rash (one patient), and 

hypothyroidism (one patient). One patient developed treatment-related grade 2 pneumonitis 

requiring steroid therapy and a temporary treatment break. Only one other patient required 

immunosuppressive drugs for treatment of nivolumab-related autoimmune hypothyroidism, 

which resolved after a short course of corticosteroids. No grade 3 or 4 adverse events 

occurred in the HIV-positive patients. No patients discontinued the study because of drug-

related toxic effects.

30 patients had pretreatment plasma samples available for analysis of cell-free DNA. We 

detected 58 alterations, 47 mutations, and 11 gene amplifications, accounting for 1.6 

mutations per patient (appendix p 5). The most common mutations were in TP53 (n=8, 27%) 

and PIK3CA (n=7, 23%). We noted no significant association with radiographic response for 

mutations either in TP53 (OR 0.42 [95% CI 0.07–2.60], p=0.36) or in PIK3CA (10.00 

[0.87–110.00], p=0.064). All other genes were mutated in fewer than three of the 30 

analysed patients.

13 patients (four responders, nine non-responders) treated at MD Anderson Cancer Center 

consented to tumour biopsies and had pretreatment tumour samples collected for assessment 

by immunohistochemistry. We also had HPV test results for 15 pre-existing archival tissue 

tumour samples from these patients. HPV was detected in all 15 of these tumour samples. 

By immunohistochemistry, responders had higher baseline percentages of T cells expressing 

CD8 (figure 3A) and granzyme B (figure 3B), than did non-responders. Immune cells in the 

tumour microenvironment of responders had higher concentrations of PD-1 relative to the 

non-responders (figure 3C). Similarly, PD-L1 was expressed on more than 40% of tumour 

cells analysed from the patients who responded to nivolumab, higher than that in the non-

responders (figure 3D).

Nine patients (four responders, five non-responders) had adequate fresh tissue from the 

pretreatment biopsy to analyse by flow cytometry. Flow cytometry analysis of fresh tumours 

specimens showed that PD-1 expression on CD8+ T cells was higher for responders than for 

non-responders at baseline (figure 3E), as were LAG-3 and TIM-3 (appendix p 2). CD45+ 

leucocytes had higher baseline expression of PD-L1 in responding patients than in non-

responding patients (figure 3F, appendix p 1). Among the CD8+ T cells, responders had 

higher dual expression of PD-1 and LAG-3 and of PD-1 and TIM-3 compared with non-

responders (figure 3G, 3H). The prevalence of these CD8+ T-cell subsets in the biopsy 

samples was lower, but not significantly, after two doses of nivolumab compared with 

baseline for patients who had a response (appendix p 3). In patients who did not have a 

response, the prevalence of these cells increased, although not significantly (appendix p 3).
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In a post-hoc analysis, we recorded no effect on response according to sex (odds ratio [OR] 

0.26 [95% CI 0.03–2.50], p=0.25), previous exposure to platinum chemotherapy for 

management of systemic disease (1.30 [0.13–14.00], p=0.81), or previous radiotherapy 

treatment (0.24 [0.04–1.50], p=0.13). After correction for multiple comparisons, we 

recorded no association between treatment and sites of distant metastases, including the liver 

(1.10 [0.25–5.20], p=0.88), lung (0.96 [0.24–3.80], p=0.96), lymph node (8.30 [1.30–53.00], 

p=0.03), or soft tissue (0.18 [0.01–3.50], p=0.26). We recorded no cases of 

pseudoprogression,29 in which tumours decrease in size following an upfront enlargement.

Discussion

Nivolumab resulted in objective responses in 24% of patients with metastatic SCCA. All 

patients had received previous treatment for incurable, metastatic SCCA. Although the 

median progression-free survival was 4.1 months, the longest duration of treatment has been 

almost 1 year and is continuing as of the data cutoff date. Nivolumab was well tolerated, 

with side-effect profiles similar to what has been reported with nivolumab for other solid 

tumours.20

Historically, doublet chemotherapy with cisplatin and fluorouracil has been the most 

common treatment for patients with metastatic SCCA, based on small, retrospective case 

series of fewer than 20 patients.30,31 Given the paucity of treatment options available for this 

population, novel effective therapies are greatly needed. Our findings are encouraging with 

regard to improving outcomes for patients with refractory metastatic SCCA, especially 

since, to our knowledge, this trial is the first prospective phase 2 study of immunotherapy for 

patients with previously treated metastatic anal cancer.

Median overall survival was 11.5 months. Although the usual overall survival for this 

population is unclear, one case series32 of patients with metastatic SCCA treated with only 

palliative chemotherapy reported a median overall survival of 17 months from diagnosis of 

metastatic disease. Because the patients in our study were heavily pretreated, our results 

suggest that immune checkpoint blockade agents might extend overall survival beyond 

currently available therapies, especially if provided early in the disease treatment course, 

although future trials are needed for confirmation.

To our knowledge, this is the first completed study of an immune checkpoint inhibitor that 

included HIV-positive patients, who are at high risk of developing SCCA. Provided that 

HIV-positive patients maintain adequate CD4+ T-cell counts under careful clinical 

observation with an infectious diseases specialist, we recommend that HIV-positive patients 

be considered for participation in future clinical trials with immune checkpoint inhibitors so 

that the safety and activity of these drugs can be studied further in a larger series.

In our cell-free DNA analysis, there was no association with mutation status for any gene 

and response to anti-PD-1 treatment. Consistent with our findings of only 1.6 mutations per 

tumour according to a 70-gene next-generation sequencing test, a mean 3.5 mutations per 

tumour were detected in a separate cohort of patients with SCCA using a larger 255-gene 

tissue-based next-generation sequencing test.33 No comprehensive whole exome analysis 
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has been done to characterise fully the mutational burden of SCCA. Although limited by a 

fixed number of analysed genes, our data, together with the series using the 255-gene panel, 

suggest that squamous cell carcinomas of the anal canal do not feature a high prevalence of 

somatic mutations across the genome. Therefore, a high mutation burden might not drive the 

immunogenicity associated with responses to immune checkpoint blockade.34 Rather, given 

that HPV was detected in all tested specimens in our study and the high prevalence of HPV 

in SCCA, we postulate that the viral interaction of the host tumour cells and surrounding 

microenvironment could be responsible for the immune responses to nivolumab.

Analysis of pretreatment biopsies revealed an association between treatment responses and 

the presence of an inflammatory milieu within the tumour before administration of 

nivolumab. Tumours from responders had more activated effector T cells at baseline than did 

non-responders. Analyses using both immunohistochemistry and flow cytometry showed 

higher PD-1 and PD-L1 expression in baseline tissue samples among responders than non-

responders. Among the PD-1-positive CD8+ T cells identified by flow cytometry, higher 

pretreatment coexpression of other coinhibitory immune markers like LAG-3 and TIM-3 

was associated with response to nivolumab. Although our tissue analysis was limited by a 

small number of specimens, these findings are consistent with data from other solid tumours 

such as melanoma.35

Our study had several limitations. First, the dose of nivolumab we used differs from the 2016 

recommendation of a fixed 240 mg every 2 weeks.36 Although we support fixed dosing as a 

consideration for future trials for this population, our data show that nivolumab has clinical 

activity in patients with metastatic SCCA. Also, because of the small number of tissue 

samples from patients, we could not do a comprehensive characterisation comparing the 

patients who did or did not have radiographic responses to nivolumab. For example, we were 

unable to construct a quantitative score to identify responders and nonresponders on the 

basis of the frequency of CD8+ T cells and expression of various biomarkers. Nonetheless, 

our findings should encourage further analysis of a possible association between biomarker 

expression and response to immunotherapeutic drugs in more patients with SCCA. In a 

forthcoming trial of nivolumab plus ipilimumab for patients with metastatic SCCA, paired 

biopsies will be analysed to assess for an association between response to treatment and 

expression of p16 and p53 by immunohistochemistry, changes in T-cell receptor profiling, 

and immune response against viral proteins E6 and E7 as measured by ELISPOT assay.

In summary, nivolumab is well tolerated, and is a promising treatment for patients with 

refractory metastatic SCCA. Based on these results, we remain optimistic that immune 

checkpoint blockade drugs represent the next step towards improving clinical outcomes for 

patients with this disease.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Research in context

Evidence before this study

We searched PubMed for reports in English published between Jan 1, 2005, and Feb 1, 

2014, using the terms “anal cancer”, “immunotherapy”, and “phase 2”. We identified no 

clinical trials. When this study was first designed, the recommendation for treatment of 

unresectable or metastatic squamous cell carcinoma of the anal canal (SCCA) was a 

chemotherapy doublet with cisplatin and fluorouracil. No consensus exists regarding 

treatment following progression on front-line therapy for unresectable or metastatic anal 

cancer. No previous prospective phase 2 or 3 clinical trial has been completed using 

immunotherapy agents for the treatment of metastatic anal cancer. This trial was 

developed to characterise the safety and activity for nivolumab in patients with previously 

treated SCCA.

Added value of this study

Most cases of SCCA are linked to previous infection with the human papillomavirus. We 

conducted a multicentre, phase 2 study of the anti-PD-1 antibody nivolumab for patients 

with previously treated metastatic SCCA. Nivolumab was well tolerated and effective 

with two complete responses and seven partial responses with limited toxic effects.

Implications of all the evidence

Nivolumab is well tolerated and is a promising therapy for patients with refractory 

metastatic anal cancer. Immune checkpoint blockade drugs are a promising approach 

towards improving clinical outcomes for patients with metastatic SCCA.
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Figure 1. Tumour response in 34 assessable patients
(A) Waterfall plot. (B) Duration of response. The dotted line represents RECIST 1.1 markers 

of disease progression. Three patients who received only one dose of nivolumab were not 

assessed.
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Figure 2. 
Progression-free survival (A) and overall survival (B)
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Figure 3. Immune profiling comparing expression of various biomarkers in pretreatment 
biopsies between responders and non-responders
Assessed by immunohistochemistry (A–D) and flow cytometry (E–H). The bars are means 

(SDs).
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Table 1

Baseline demographics

n=37

Median age (years) 56 (51–64)

Race

 White 33 (90%)

 Black 2 (5%)

 Asian 2 (5%)

Sex

 Male 10 (27%)

 Female 27 (73%)

ECOG performance status

 0 10 (27%)

 1 27 (73%)

HIV positive 2 (5%)

Median number of prior lines of therapy 2 (1–7)

Distribution of unresectable disease

 Local recurrence 15 (41%)

 Distant metastasis   37 (100%)

Sites of distant metastases

 Lung 19 (51%)

 Liver 14 (38%)

 Lymph node 10 (27%)

 Soft tissue   5 (14%)

Data are n (%) or median (IQR). ECOG=Eastern Cooperative Oncology Group.

Lancet Oncol. Author manuscript; available in PMC 2018 February 12.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Morris et al. Page 18

Table 2

All adverse events

Grade 1 Grade 2 Grade 3

Anaemia 13 (35%) 11 (30%) 2 (5%)

Fatigue 17 (46%)   7 (19%) 1 (3%)

Rash   8 (22%)   2 (5%) 1 (3%)

Constipation   8 (22%)   2 (5%) 0

Anorexia   5 (14%)   4 (11%) 0

Diarrhoea   8 (22%)   0 0

Weight loss   5 (14%)   1 (3%) 0

Arthralgia   3 (8%)   3 (8%) 0

Hyperglycaemia   3 (8%)   1 (3%) 0

Hypothyroidism   1 (3%)   1 (3%) 1 (3%)

Lymphoedema   1 (3%)   1 (3%) 0

Nausea   2 (5%)   0 0

Pneumonitis   0   1 (3%) 0

Data are n (%). n=37.
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