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Pembrolizumab in vaginal 
and vulvar squamous cell 
carcinoma: a case series 
from a phase II basket trial
Jeffrey A. How 1, Amir A. Jazaeri 1, Pamela T. Soliman1, Nicole D. Fleming1, Jing Gong2, 
Sarina A. Piha‑Paul2, Filip Janku 2, Bettzy Stephen 2 & Aung Naing 2*

Vaginal and vulvar squamous cell carcinoma (SCC) are rare tumors that can be challenging to treat in 
the recurrent or metastatic setting. We present a case series of patients with vaginal or vulvar SCC who 
were treated with single‑agent pembrolizumab as part of a phase II basket clinical trial to evaluate 
efficacy and safety. Two cases of recurrent and metastatic vaginal SCC, with multiple prior lines of 
systemic chemotherapy and radiation, received pembrolizumab. One patient had significant reduction 
(81%) in target tumor lesions prior to treatment discontinuation at cycle 10 following confirmed 
progression of disease with new metastatic lesions (stable disease by irRECIST criteria). In contrast, 
the other patient with vaginal SCC discontinued treatment after cycle 3 due to disease progression. 
Both patients had PD‑L1 positive vaginal tumors and tolerated treatment well. One case of recurrent 
vulvar SCC with multiple surgical resections and prior progression on systemic carboplatin had a 30% 
reduction in her target tumor lesions following pembrolizumab treatment with a PD‑L1 positive 
tumor. Treatment was discontinued for grade 3 mucositis after cycle 5. Pembrolizumab may provide 
some clinical benefit to some patients with vaginal or vulvar SCC and is overall safe to utilize in this 
population. Future studies are needed to evaluate the efficacy of pembrolizumab in these rare tumor 
types and to identify predictive biomarkers of response.

Vaginal and vulvar cancers are rare malignancies that have similar estimated incidence (0.7 and 2.6 diagnoses 
per 100,000 women per year, respectively) and mortality (0.2 and 0.6 deaths per 100,000 women per year, 
respectively) rates in the United  States1. Due to the difficulty of performing large prospective randomized trials 
in these rare tumor populations, systemic chemotherapeutic regimens have generally been extrapolated from 
experience in the management of cervical cancer as these malignancies share similar epidemiologic risk factors, 
are predominantly of squamous cell carcinoma (SCC) histologic subtype, and are strongly associated with human 
papilloma virus (HPV)  infection2–4. However, vaginal and vulvar cancers can be challenging to treat when disease 
is not amenable to radiation or surgical  resection5,6. Treatment response rates to systemic chemotherapeutic 
regimens are variable in the recurrent setting for vaginal and vulvar SCC; there is currently no consensus on 
effective  regimens5–8. Additionally, given the propensity of vaginal and vulvar SCC to develop at older stages of 
life, treatment options may be further limited by associated toxicity and  morbidity3,4.

There has been a growing interest for immunotherapy in the field of oncology. Immune checkpoint inhibitors 
have demonstrated impressive, durable responses even among patients who have undergone multiple lines of 
prior systemic therapy. Specifically, use of immunotherapy in HPV-related cancers is of particular interest given 
that carcinogenesis is associated with the inability of the immune system to clear the  virus9,10. An anti-PD-1 
monoclonal antibody, pembrolizumab blocks the PD-1/PD-L1 pathway (an escape mechanism that malignant 
cells use to evade immune surveillance) thereby augmenting T-cell mediated anti-tumor activity.

Pembrolizumab has demonstrated impressive clinical response in microsatellite instability high (MSI-H) 
or mismatch repair deficient (dMMR) tumors, which led to the US Food and Drug Administration (FDA) 
approval for use in MSI-H/dMMR solid  tumors11,12. In gynecologic cancers, single-agent pembrolizumab has 
FDA approval for MSI-H endometrial cancer (response rates 53–57.1%) or PD-L1 positive (Combined Positive 
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Score ≥ 1%) cervical cancer (response rates 12.2–17%) who have progressed on prior systemic  therapy11–14. As 
the first drug to receive FDA approval for a tissue agnostic indication, pembrolizumab may be of clinical benefit 
in other solid tumors and possibly among those with HPV-associated gynecologic cancers such as vaginal or 
vulvar SCC. Given the rarity of vaginal or vulvar SCC, few studies have examined the use of immune checkpoint 
inhibitors in these tumor types.

Thus as part of a clinical phase II basket trial for patients with advanced rare malignancies, we report three 
cases of SCC (two vaginal and one vulvar) who were treated with single-agent pembrolizumab.

Cases
Clinical trial design. We present three patients with recurrent, metastatic vaginal (patient 1 and 2) or vulvar 
(patient 3) SCC who were enrolled into cohort 10 (“other rare tumor histologies” category) of an open-label, 
phase II basket clinical trial (ClinicalTrials.gov: NCT02721732) at the University of Texas MD Anderson Can-
cer Center (enrolment period August 15, 2016–July 27, 2018). In brief, the trial sought to examine the clinical 
efficacy and safety of single-agent pembrolizumab (200  mg IV every 3  weeks) in 10 prespecified cohorts of 
advanced, rare tumors regardless of PD-L1 status. Trial design and overall trial results are described  elsewhere15. 
All trial patients had PD-L1 and tumor infiltrating lymphocyte (TIL) characterization of tumor tissue that was 
correlated with treatment response, as described  previously15. PD-L1 characterization was reported as Com-
bined Positive Score (CPS) which is defined as the number of PD-L1 staining cells divided by the total num-
ber of viable cells, multiplied by 100. CPS ≥ 1% denoted PD-L1 positive  expression16. Treatment response was 
evaluated using Immune-related Response Evaluation Criteria in Solid Tumors (irRECIST) guidelines on serial 
radiologic imaging at baseline, every 9 weeks until the first 6 months followed by every 12 weeks at the discretion 
of the investigator. Safety and tolerability were assessed by characterization and grading of adverse events via 
the National Cancer Institute Common Terminology Criteria for Adverse Events (CTCAE) v4.03. All patients 
provided informed consent prior to enrolment. Furthermore, the protocol was approved by the FDA and the 
Institutional Review Board at The University of Texas MD Anderson Cancer Center. The study was conducted in 
accordance with the Declaration of Helsinki and the International Conference on Harmonization Good Clinical 
Practice guidelines.

Vaginal SCC cases. Baseline clinical and tumor characteristics as well as prior treatment histories are dem-
onstrated in Tables 1 and 2, respectively. The two patients (patient 1 and 2) were 72 and 63 years old (respec-
tively) women with recurrent vaginal cancer and had grade 2 SCC histologies with infra- and supra-diaphrag-

Table 1.  Baseline clinical and tumor characteristics. CPS = Combined Positive Score, defined as the number 
of PD-L1 staining cells divided by the total number of viable cells, multiplied by 100; CPS ≥ 1% denoted 
PD-L1 positive expression ECOG PS = Eastern Cooperative Oncology Group Performance Status. N/A = Not 
applicable. Pt = patient. TIL infiltration = intensity of tumor-infiltrating lymphocytes within tumor nests on 
a scale of 0 to 3; 0 = absence of TIL, 1 = few amounts of TIL, 2 = moderate amounts of TIL, 3 = high amount 
of TIL. SCC = squamous cell carcinoma. a International Federation of Gynecology and Obstetrics (FIGO) 
2009 staging at diagnosis. b Sites of metastatic disease prior to treatment: AA = adenopathy of the abdomen, 
AN = adenopathy of the neck, AT = adenopathy of the thorax, AR = anorectum, B = bone, H = hepatic 
metastases, L = lung metastases, N = neck, V = vagina.

Pt Age Cancer Grade ECOG PS
Years since initial 
diagnosis FIGO  2009a

Sites of metastasis 
prior to  treatmentb PD-L1 CPS TIL infiltration

1 72 Vaginal 2 1 3 IVB AA, AN, AT, N 5 2

2 63 Vaginal 2 1 3 IVB AA, B, H, L, 2 2

3 88 Vulvar 1 1 20 I AR, V 5 2

Table 2.  Prior treatments before pembrolizumab treatment. Pt: patient. a Lines of systemic therapy are ordered 
chronologically. b Radiation was given concurrently with weekly cisplatin. c Longest duration of disease control 
on a systemic therapeutic regimen following recurrence.

Pt Prior radiation treatments Number of prior surgeries Number of prior systemic therapies Prior systemic  therapiesa

1
1. External beam radiation therapy and brachy-
therapy
2.  Chemoradiationb

0 4

1. Carboplatin/paclitaxel
2.  Cisplatinb

3. Carboplatin/paclitaxel/bevacizumab followed by 
maintenance  bevacizumabc

4. Topotecan/bevacizumab

2 1. Palliative radiation to the groin and neck 0 6

1. Carboplatin/paclitaxel
2. Cisplatin/topotecan
3. Cetuximab/prexasertib
4. Sapanisertib/afibercept
5. Bimiralisib
6. Selinexor/eribulinc

3 1. External beam radiation therapy 11 1 1.  Carboplatinc
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matic metastatic disease. Both patients had multiple lines of prior systemic therapy (four and six, respectively) 
and prior radiation therapy before trial enrolment. Among prior systemic therapies received, the treatment with 
the longest duration of disease control after first disease recurrence for patient 1 was carboplatin/paclitaxel/
bevacizumab followed by maintenance bevacizumab (7 months total). For patient 2, the systemic treatment with 
the longest duration of disease control following first recurrence was selinexor/eribulin (6 months).

Figures 1 and 2 demonstrate the best percentage change in tumor target lesions compared to baseline and the 
dynamic changes in tumor measurements compared to baseline, respectively. With single-agent pembrolizumab, 
patient 1 had a 68% decrease in the size of the target lesions following three cycles and this continued with 
increasing cycles of treatment (74% decrease after cycle 6 and 81% decrease after cycle 9). Despite both progres-
sive reduction of the size of the target lesions and clinical benefit, patient 1 had developed new nodal lesions 
and progression of non-measurable lesions after cycle 6 and this was confirmed on subsequent imaging studies. 
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Figure 1.  Radiologic response to pembrolizumab in patients with vaginal or vulvar cancer. Waterfall plot 
illustrating the best objective response to pembrolizumab in three evaluable patients using irRECIST criteria. 
Each bar represents a patient and shows the maximum percentage change from baseline in the sum of the 
longest diameters of all target lesions and any new lesions while on pembrolizumab. The area above the 
upper red dotted line represents progressive disease (≥ 20% increase in the sum of the diameters of the target 
lesions compared with the baseline). The area between both upper and lower red dotted lines represents stable 
disease. The area below the lower red dotted line represents treatment response (≥ 30% increase in the sum 
of the diameters of the target lesions compared with the baseline). P1–3: Patient 1–3. *Patient 1 and 3 had 
unconfirmed partial responses as defined by irRECIST criteria and would be classified as having stable disease 
as the best objective response.
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Figure 2.  Tumor response by irRECIST across time. This spider plot demonstrates the tumor measurements 
from baseline using irRECIST criteria during the course of treatment with pembrolizumab in the three patients. 
Patient 1 and 2 had progression of disease prior to stopping treatment while patient 3 stopped treatment due to 
treatment-related toxicity. Patient 1 and 3 had unconfirmed partial responses as defined by irRECIST criteria. 
Despite a significant reduction in the size of the target lesions on her initial scan at cycle 3 with partial response, 
her follow-up scans at cycle 6 and cycle 9 demonstrated the appearance of new lesions and progression of non-
measurable lesions; the best objective response is stable disease. Patient 3 had an unconfirmed partial response 
due to treatment discontinuation (after cycle 5) following initial evaluation of partial response; the best objective 
response is stable disease.
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Per trial protocol, the patient was permitted to continue pembrolizumab following confirmation of disease pro-
gression until repeat radiologic imaging 4 weeks after the confirmatory scan as long as she was clinically stable. 
Repeat radiologic imaging demonstrated disease progression and thus a total of 10 cycles was administered prior 
to treatment discontinuation. Patient 1’s best objective response was classified as stable disease using irRECIST 
criteria. For patient 2, there was no objective response. There was a 71% increase in the patient’s tumor measure-
ments according to irRECIST criteria following three cycles of pembrolizumab and treatment was discontinued. 
Her best objective response was classified as progressive disease (Figs. 1 and 2).

Overall, the treatment was tolerable for both patients with grade 2 fatigue as the only treatment-related 
adverse event (TRAE) for patient 2 and this was observed after cycle 3. Patient 1 did not have any TRAEs.

For tumor characterization, PD-L1 expression was positive in both patients with a CPS score of 5 and 2, 
respectively. Both patients’ tumors had moderate amounts of TIL (score 2 on a scale of 0 to 3).

Vulvar SCC case. Patient 3 was an 88-year-old woman with a grade 1 SCC and long-standing disease with 
the bulk of the suspected disease recurrence involving the vagina followed by the ano-rectal region (Table 1). 
This patient with vulvar cancer had multiple surgical interventions (eight cytoreductive and three ablative pro-
cedures), radiation therapy, and most recently had disease progression on single-agent carboplatin prior to study 
enrolment (Table 2). Although her disease localization made a pelvic exenteration a possible treatment option, 
there was consensus between the patient, her medical provider, and a multidisciplinary tumor board that the 
procedure could result in excessive surgical morbidity (given her age). Thus, the patient opted for clinical trial 
enrolment and was ultimately included into the vaginal cancer expansion cohort of the phase II trial with pem-
brolizumab for several reasons. First, there was no available cohort of vulvar SCC on trial given the rarity of the 
tumor. Second, as HPV-related malignancies, systemic treatment of vaginal and vulvar cancers are very similar 
with strategies extrapolated from cervical cancer studies. Finally, it was difficult to determine with absolute cer-
tainty that her disease would be related to recurrent vulvar cancer rather than de novo vaginal cancer given her 
vaginal biopsies also demonstrated SCC. Due to the bulk of her disease was in the vagina, the patient was treated 
in the vaginal cancer expansion cohort of trial.

On pembrolizumab, there was a 27% reduction in the target lesions following three cycles and a 30% reduc-
tion following another two cycles (Figs. 1 and 2). Due to a grade 3 TRAE, treatment was discontinued after 
cycle 5 before a confirmatory scan for partial response could be performed. Thus, her best objective response 
was stable disease by irRECIST criteria. Patient 3 reported a grade 1 maculopapular rash following cycle 1 and 
grade 2 pruritus after cycle 4. Grade 3 mucositis led to treatment discontinuation. All the aforementioned TRAEs 
were immune-related. For tumor characterization, patient 3 had positive PD-L1 expression (CPS score of 5) and 
moderate amounts of TIL (score 2 on a scale of 0 to 3).

Disclaimer. The views expressed in this manuscript are the authors’ own views and are not the official posi-
tion of the institution or supporting funding sources.

Ethics approval and consent to participate. The protocol was approved by the US Food and Drug 
Administration (FDA) and the Institutional Review Board at the University of Texas MD Anderson Cancer 
Center. The study was conducted in accordance with the Declaration of Helsinki and the International Confer-
ence on Harmonization Good Clinical Practice guidelines. All the study participants provided written informed 
consent before enrollment.

Consent for publication. All the study participants provided written informed consent prior clinical trial 
enrollment.

Discussion
In this case series, we present two patients (patient 1 and 2) with recurrent vaginal SCC and one patient (patient 
3) with recurrent vulvar SCC who received single-agent pembrolizumab as part of a phase II basket trial. 
Although there were no confirmed objective responses that were observed, patient 1 had a significant reduction 
in size of the tumor measurements on radiologic imaging (61% decrease) following cycle 3 of pembrolizumab. 
However, this objective response was not confirmed on repeat imaging after cycle 6. In her case, subsequent 
imaging showed new metastatic lesions with progression of non-target lesions despite persistent reduction in the 
measured target lesion sizes (74% followed by 81% decrease). Patient 3 had a 30% reduction in target lesions after 
five cycles of pembrolizumab but discontinued study treatment due to a grade 3 TRAE (oral mucositis) before 
repeat imaging could confirm a partial response. Thus, it is possible that the treatment could have resulted in 
further tumor reduction. In contrast, patient 2 had no tumor reduction and had significant disease progression 
after 3 cycles of pembrolizumab.

Multiple factors may explain differences in clinical benefit to pembrolizumab for these patients. The first 
attributable factor may be the difference PD-L1 expression in the tumor microenvironment as evidenced by the 
PD-L1 CPS scores of 5, 2, and 5 for patients 1–3, respectively. PD-L1 status has been described as a predictive 
biomarker of response to PD-1 inhibitor monotherapy and increasing PD-L1 expression has been associated with 
improved  response16–19. Thus, the higher expression of PD-L1 in patient 1 and 3 (CPS score 5) may explain a bet-
ter response compared to patient 2 (CPS score 2) despite similar amounts of TIL (another predictive biomarker 
for response)17–19. Immunosuppressive factors in the tumor microenvironment may also modulate response to 
PD-1 inhibitors despite PD-L1 expression (CPS ≥ 1%) and TIL infiltration, leading to poor response in patient 
2. Unfortunately, evaluation of possible contributory immunosuppressive factors was not part of the trial design. 
Furthermore, pembrolizumab is observed to respond more favorably in tumors with high tumor mutational 
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burden or microsatellite instability-high status. For trial participation, patients were not required to have testing 
for these aforementioned molecular features and it is possible that their tumors could have had low mutational 
burden or been microsatellite stable.

Although there was not a confirmed partial response for patient 3, there was a trend for tumor reduction. This 
tumor reduction may have persisted if treatment was not discontinued due to a grade 3 toxicity (oral mucositis). 
This association between immune-related adverse events and relatively improved treatment response is suggestive 
of an active immune system and this observation has been similarly reported in multiple  studies20–22.

Due to tumor rarity and lack of strong trial data, management of recurrent/metastatic vaginal and vulvar 
SCCs has largely been extrapolated from treatment strategies in cervical cancer. These strategies have typically 
consisted of platinum-based systemic combinations when chemoradiation or surgery is not  possible5,6. These 
systemic combinations have not been consistently efficacious in these patient populations. In vaginal cancer, 
efficacy of systemic treatment has been largely anecdotal but one study has demonstrated an ORR of 6.25% for 
single agent cisplatin in 16  patients5,7. For vulvar cancer, studies evaluating systemic chemotherapy regimens have 
had small sample sizes with variable response rates (0–40%)6,23. Currently there are no standardized systemic 
regimens for vaginal and vulvar  cancers5,6,23. Thus, other alternative treatment therapies have been investigated, 
with immunotherapy gaining interest. In this present study, two of the three patients with vaginal or vulvar SCC 
were observed to derive clinical benefit (stable disease as per irRECIST criteria). Two other studies have dem-
onstrated some clinical benefit for these tumor types. In a phase I/II trial (CheckMate 358), nivolumab (PD-1 
inhibitor) monotherapy efficacy was evaluated in a small cohort of recurrent/metastatic vaginal or vulvar  SCC24. 
Although a small sample size (two vaginal and three vulvar cancers), the investigators observed a 20% objective 
response rate (one partial response in a vulvar cancer patient) with 40% of patients with 6 months of disease 
 control24. In another case report of vulvar SCC, the patient with a PD-L1 positive tumor was observed to have a 
complete response to  pembrolizumab25. In CheckMate 358 and the aforementioned case report, PD-1 inhibitor 
therapy was well-tolerated with no significant  TRAEs24,25.

Strengths of our case series include the evaluation of the use of pembrolizumab in a rare cohort of vaginal and 
vulvar SCC with correlation to translational PD-L1 and TIL data. It represents the first reported use of pembroli-
zumab for vaginal SCC. Furthermore, tumor responses were objectively measured using irRECIST criteria. As 
mentioned earlier, tumor mutational burden characterization and microsatellite-instability status testing was not 
a requirement for patients who were included in this phase II clinical trial and this represents a study limitation.

In conclusion, single-agent pembrolizumab was shown, in this study, to be generally safe to utilize for vagi-
nal and vulvar SCC and has demonstrated some clinical benefit. However, given the small size of this cohort of 
patients, future studies should examine the role of pembrolizumab in the treatment of vaginal and vulvar SCC. 
Predictive biomarkers (possibly established in other SCC cohorts such as cervical, anal, or head and neck cancers) 
should be investigated to identify patients who would derive the greatest clinical benefit.

Data availability
Data are available upon reasonable request. The datasets used and/or analyzed during the current study are 
available from the corresponding author on reasonable request and approval from study sponsor according to 
available guidelines at time of request.

Received: 13 October 2020; Accepted: 26 January 2021

References
 1. Siegel, R. L., Miller, K. D. & Jemal, A. Cancer statistics, 2020. CA Cancer J. Clin. 70, 7–30. https ://doi.org/10.3322/caac.21590  

(2020).
 2. Daling, J. R. et al. A population-based study of squamous cell vaginal cancer: HPV and cofactors. Gynecol. Oncol. 84, 263–270. 

https ://doi.org/10.1006/gyno.2001.6502 (2002).
 3. Saraiya, M. et al. Incidence of in situ and invasive vulvar cancer in the US, 1998–2003. Cancer 113, 2865–2872. https ://doi.

org/10.1002/cncr.23759  (2008).
 4. Shah, C. A., Goff, B. A., Lowe, K., Peters, W. A. 3rd. & Li, C. I. Factors affecting risk of mortality in women with vaginal cancer. 

Obstet. Gynecol.. 113, 1038–1045. https ://doi.org/10.1097/AOG.0b013 e3181 9fe84 4 (2009).
 5. National Cancer Institute. Vaginal Cancer Treatment (PDQ)-Health Professional Version, https ://www.ncbi.nlm.nih.gov/books /

NBK65 801/.
 6. National Comprehensive Cancer Network. Vulvar Cancer (Squamous Cell Carcinoma) (Version 3.2020), https ://www.nccn.org/profe 

ssion als/physi cian_gls/pdf/vulva r.pdf.
 7. Thigpen, J. T., Blessing, J. A., Homesley, H. D., Berek, J. S. & Creasman, W. T. Phase II trial of cisplatin in advanced or recurrent can-

cer of the vagina: A Gynecologic Oncology Group Study. Gynecol. Oncol. 23, 101–104. https ://doi.org/10.1016/0090-8258(86)90121 
-6 (1986).

 8. Belinson, J. L., Stewart, J. A., Richards, A. L. & McClure, M. Bleomycin, vincristine, mitomycin-C, and cisplatin in the management 
of gynecological squamous cell carcinomas. Gynecol. Oncol. 20, 387–393. https ://doi.org/10.1016/0090-8258(85)90220 -3 (1985).

 9. Tashiro, H. & Brenner, M. K. Immunotherapy against cancer-related viruses. Cell Res. 27, 59–73. https ://doi.org/10.1038/cr.2016.153 
(2017).

 10. Litwin, T. R., Clarke, M. A., Dean, M. & Wentzensen, N. Somatic host cell alterations in HPV carcinogenesis. Viruses https ://doi.
org/10.3390/v9080 206 (2017).

 11. Le, D. T. et al. Mismatch repair deficiency predicts response of solid tumors to PD-1 blockade. Science 357, 409–413. https ://doi.
org/10.1126/scien ce.aan67 33 (2017).

 12. Marabelle, A. et al. Efficacy of pembrolizumab in patients with noncolorectal high microsatellite instability/mismatch repair-
deficient cancer: Results from the phase II KEYNOTE-158 study. J. Clin. Oncol. 38, 1–10. https ://doi.org/10.1200/JCO.19.02105  
(2019).

 13. Frenel, J. S. et al. Safety and efficacy of pembrolizumab in advanced, programmed death ligand 1-positive cervical cancer: Results 
from the phase Ib KEYNOTE-028 trial. J. Clin. Oncol. 35, 4035–4041. https ://doi.org/10.1200/jco.2017.74.5471 (2017).

https://doi.org/10.3322/caac.21590
https://doi.org/10.1006/gyno.2001.6502
https://doi.org/10.1002/cncr.23759
https://doi.org/10.1002/cncr.23759
https://doi.org/10.1097/AOG.0b013e31819fe844
https://www.ncbi.nlm.nih.gov/books/NBK65801/
https://www.ncbi.nlm.nih.gov/books/NBK65801/
https://www.nccn.org/professionals/physician_gls/pdf/vulvar.pdf
https://www.nccn.org/professionals/physician_gls/pdf/vulvar.pdf
https://doi.org/10.1016/0090-8258(86)90121-6
https://doi.org/10.1016/0090-8258(86)90121-6
https://doi.org/10.1016/0090-8258(85)90220-3
https://doi.org/10.1038/cr.2016.153
https://doi.org/10.3390/v9080206
https://doi.org/10.3390/v9080206
https://doi.org/10.1126/science.aan6733
https://doi.org/10.1126/science.aan6733
https://doi.org/10.1200/JCO.19.02105
https://doi.org/10.1200/jco.2017.74.5471


6

Vol:.(1234567890)

Scientific Reports |         (2021) 11:3667  | https://doi.org/10.1038/s41598-021-83317-7

www.nature.com/scientificreports/

 14. Chung, H. C. et al. Efficacy and safety of pembrolizumab in previously treated advanced cervical cancer: Results from the phase 
II KEYNOTE-158 study. J. Clin. Oncol. 37, 1470–1478. https ://doi.org/10.1200/jco.18.01265  (2019).

 15. Naing, A. et al. Phase 2 study of pembrolizumab in patients with advanced rare cancers. J. Immunother. Cancer https ://doi.
org/10.1136/jitc-2019-00034 7 (2020).

 16. Cristescu, R. et al. Pan-tumor genomic biomarkers for PD-1 checkpoint blockade-based immunotherapy. Science https ://doi.
org/10.1126/scien ce.aar35 93 (2018).

 17. Taube, J. M. et al. Association of PD-1, PD-1 ligands, and other features of the tumor immune microenvironment with response 
to anti-PD-1 therapy. Clin. Cancer Res. 20, 5064–5074. https ://doi.org/10.1158/1078-0432.ccr-13-3271 (2014).

 18. Pardoll, D. M. The blockade of immune checkpoints in cancer immunotherapy. Nat. Rev. Cancer 12, 252–264. https ://doi.
org/10.1038/nrc32 39 (2012).

 19. Fujii, T., Naing, A., Rolfo, C. & Hajjar, J. Biomarkers of response to immune checkpoint blockade in cancer treatment. Crit. Rev. 
Oncol. Hematol. 130, 108–120. https ://doi.org/10.1016/j.critr evonc .2018.07.010 (2018).

 20. Fujii, T. et al. Incidence of immune-related adverse events and its association with treatment outcomes: The MD Anderson Cancer 
Center experience. Investig. New Drugs 36, 638–646. https ://doi.org/10.1007/s1063 7-017-0534-0 (2018).

 21. Hua, C. et al. Association of vitiligo with tumor response in patients with metastatic melanoma treated with pembrolizumab. 
JAMA Dermatol. 152, 45–51. https ://doi.org/10.1001/jamad ermat ol.2015.2707 (2016).

 22. Hosoya, K. et al. Association between early immune-related adverse events and clinical outcomes in patients with non-small cell 
lung cancer treated with immune checkpoint inhibitors. Clin. Lung Cancer https ://doi.org/10.1016/j.cllc.2020.01.003 (2020).

 23. Reade, C. J., Eiriksson, L. R. & Mackay, H. Systemic therapy in squamous cell carcinoma of the vulva: Current status and future 
directions. Gynecol. Oncol. 132, 780–789. https ://doi.org/10.1016/j.ygyno .2013.11.025 (2014).

 24. Naumann, R. W. et al. Safety and efficacy of nivolumab monotherapy in recurrent or metastatic cervical, vaginal, or vulvar carci-
noma: Results from the phase I/II CheckMate 358 trial. J. Clin. Oncol. 37, 2825–2834. https ://doi.org/10.1200/jco.19.00739  (2019).

 25. Shields, L. B. E. & Gordinier, M. E. Pembrolizumab in recurrent squamous cell carcinoma of the vulva: Case report and review of 
the literature. Gynecol. Obstet. Investig. 84, 94–98. https ://doi.org/10.1159/00049 1090 (2019).

Author contributions
J.A.H. and A.N. made significant contributions in conceptualization, project administration, data analysis/inter-
pretation, and drafting, reviewing and editing the majority of the original and final manuscript. A.A.J., P.T.S., 
N.D.F., J.G., S.A.P.P., F.J., and B.S. made significant contributions in project administration, data analysis/inter-
pretation, and revising and reviewing the original and final manuscript.

Funding
This work was supported by Merck and the NIH/NCI under award numbers P30CA016672 (supporting the MD 
Anderson Clinical Trials Office) and T32 CA101642 JH (T32 training grant). Furthermore, this work was also 
supported by the Dr. Henry R. Shibata Fellowship Award/Cedars Cancer Foundation (JH).

Competing interests 
Jeffrey How reports grants from NIH (T32 CA101642) and the Cedars Cancer Foundation during the conduct 
of the study. Amir Jazaeri reports personal fees from Gerson and Lehrman Group, Guidepoint, Iovance Advi-
sory Board Meeting, Nuprobe, Simcere, and Pact Pharma outside the submitted work. He reports grants from 
AstraZenea, BMS, Iovance, Aravive, Pfizer, Immatics USA, and Eli Lilly outside the submitted work. He reports 
conference traveling fees from AstraZeneca outside the submitted work. Pamela Soliman reports research grant 
funding from Novartis and Incyte for outside the submitted work. Nicole Fleming reports personal fees from 
Tesaro, BMS, and Pfizer Advisory Boards outside the submitted work. Sarina A. Piha-Paul receives research/
grant funding from outside the submitted work and include AbbVie, ABM Therapeutics, Acepodia, Alkermes, 
Aminex Therapeutics, Amphivena Therapeutics, BioMarin Pharmaceutical, Boehringer Ingelheim, Bristol Myers 
Squib, Cerulean Pharma, Chugai Pharmaceutical Co, Curis, Daichi Sanko, Eli Lilly, ENB Therapeutics, Five Prime 
Therapeutics, Gene Quantum, Genmab A/S, GlaxoSmithKline, Helix BioPharma Corp, Incyte Corp, Jacobio 
Pharmaceuticals Co, Medimmune LLC, Medivation, Merck Sharp and Dohme Corp, Novartis Pharmaceuti-
cals, Pieris Pharmaceuticals, Pfizer, Principia Biopharma, Inc, Puma Biotechnology, Rapt Therapeutics, Seattle 
Genetics, Silverback Therapeutics, Taiho Oncology, Tesaro, TransThera Bio, and NCI/NIH; P30CA016672—Core 
Grant (CCSG Shared Resources) outside submitted work. Filip Janku reports grants from Novartis, Gentech, 
BioMed Valley Discoveries, Plexxikon, Deciphera, Piqur, Symphogen, Bayer, FujiFilm Corporation and Upsher-
Smith Laboratories, Astex, Asana, Astellas, Agios, Proximagen, Bristol-Myers Squibb, and IFM Therapeutics. He 
reports personal fees from Synlogic, Guardant Health, Ideaya, PureTech Health, Trovagene, Immunomet, Jazz 
Pharmaceuticals, and Sotio, outside the submitted work. Aung Naing reports grants from NCI, EMD Serono, 
MedImmune, Healios Onc. Nutrition, Atterocor/Millendo, Amplimmune, ARMO BioSciences, Karyopharm 
Therapeutics, Incyte, Novartis, Regeneron, Merck, Bristol-Myers Squibb, Pfizer, CytomX Therapeutics, Neon 
Therapeutics, Calithera Biosciences, TopAlliance Biosciences, Eli Lilly, Kymab, PsiOxus, Arcus Biosciences, 
NeoImmuneTech, ImmuneOncia, and Surface Oncology. He is on the advisory board for CytomX Therapeutics, 
Novartis, Genome & Company, OncoSec KEYNOTE-695, Kymab, and STCube Pharmaceuticals. He has received 
travel and accommodation expenses from ARMO BioSciences. Aung Naing’s spouse receives research funding 
from Immune Deficiency Foundation, Jeffery Modell Foundation and chao physician-scientist, and Baxalta. She 
is also on the advisory board for Takeda, CSL, Behring, Horizon, and Pharming. Jing Gong and Bettzy Stephen 
have nothing to disclose.

Additional information
Correspondence and requests for materials should be addressed to A.N.

Reprints and permissions information is available at www.nature.com/reprints.

Publisher’s note Springer Nature remains neutral with regard to jurisdictional claims in published maps and 
institutional affiliations.

https://doi.org/10.1200/jco.18.01265
https://doi.org/10.1136/jitc-2019-000347
https://doi.org/10.1136/jitc-2019-000347
https://doi.org/10.1126/science.aar3593
https://doi.org/10.1126/science.aar3593
https://doi.org/10.1158/1078-0432.ccr-13-3271
https://doi.org/10.1038/nrc3239
https://doi.org/10.1038/nrc3239
https://doi.org/10.1016/j.critrevonc.2018.07.010
https://doi.org/10.1007/s10637-017-0534-0
https://doi.org/10.1001/jamadermatol.2015.2707
https://doi.org/10.1016/j.cllc.2020.01.003
https://doi.org/10.1016/j.ygyno.2013.11.025
https://doi.org/10.1200/jco.19.00739
https://doi.org/10.1159/000491090
www.nature.com/reprints


7

Vol.:(0123456789)

Scientific Reports |         (2021) 11:3667  | https://doi.org/10.1038/s41598-021-83317-7

www.nature.com/scientificreports/

Open Access  This article is licensed under a Creative Commons Attribution 4.0 International 
License, which permits use, sharing, adaptation, distribution and reproduction in any medium or 

format, as long as you give appropriate credit to the original author(s) and the source, provide a link to the 
Creative Commons licence, and indicate if changes were made. The images or other third party material in this 
article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line to the 
material. If material is not included in the article’s Creative Commons licence and your intended use is not 
permitted by statutory regulation or exceeds the permitted use, you will need to obtain permission directly from 
the copyright holder. To view a copy of this licence, visit http://creat iveco mmons .org/licen ses/by/4.0/.

© The Author(s) 2021

http://creativecommons.org/licenses/by/4.0/

	Pembrolizumab in vaginal and vulvar squamous cell carcinoma: a case series from a phase II basket trial
	Cases
	Clinical trial design. 
	Vaginal SCC cases. 
	Vulvar SCC case. 
	Disclaimer. 
	Ethics approval and consent to participate. 
	Consent for publication. 

	Discussion
	References


