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Abstract

Immune checkpoint inhibitors are drugs that keep the immune system strong enough to attack cancer cells. To date,
cancer immunotherapy using immune checkpoint inhibitors has been shown to be effective against various types of
cancer. During the coronavirus infectious disease-2019 (COVID-19) pandemic, concern is raised whether clinical
treatment with immune checkpoint inhibitors can interfere with COVID-19 vaccination in patients with several
malignancies. Recent report shows significantly improved anti-tumor efficacy of the combination of anti-programmed
cell death protein-1 (anti-PD-1) therapy and chemotherapy in patients with advanced nasopharyngeal cancer (NPC)
who received COVID-19 vaccination, however, the incidence of severe immune-related adverse events was similar.
However, our results revealed that there is no medical evidence stating that COVID-19 vaccination significantly
improved the efficacy of the combination of anti-PD-1 therapy and chemotherapy in patients with advanced NPC.
Clinical studies with large cohorts of large numbers of patients are required to clarify the impact of COVID-19 vaccines

on the efficacy of cancer immunotherapy with immune checkpoint inhibitors.
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Research Letter

During the coronavirus infectious disease-2019 (COVID-19) pandemic, concern is raised whether clinical treatment with
immune checkpoint inhibitors can interfere with COVID-19 vaccination in patients with several malignancies. Recent report
shows significantly improved anti-tumor efficacy of the combination of anti-programmed cell death protein-1 (anti-PD-1)
therapy and chemotherapy in patients with advanced nasopharyngeal cancer (NPC) who received COVID-19 vaccination,

however, the incidence of severe immune-related adverse events was similar.["]

Methods

A total of 54 NPC patients were screened from 18 hospitals beginning on 10 December 2019. Eligible participants met
these criteria: (i) confirmed NPC; (ii) received 1 dose of anti-PD-1 treatment; (iii) available medical record and willingness
for follow-up. Clinical and demographical data were collected at the enroliment. The last date of follow-up was 10 October

2022.

Result/Discussion

From December 2019 to November 2022, the treatment for 2651 patients (Ncc oncopanel test: 660 patients,
FoundationOne CDx test: 1991 patients) of cancer genomic medicine was investigated at national universities in Japan.
The treatment for 54 patients with advanced NPC was examined by cancer genomic medicine. The therapeutic efficacy of
anti-PD-1 inhibitors in 52 patients with advanced NPC who had documented COVID-19 vaccination status was
investigated. On March 24, 2017, the Ministry of Health, Labor, and Welfare in Japan approved the insurance coverage of
nivolumab for patients with recurrent or distant metastatic head and neck cancer who had previously received platinum-
containing chemotherapy.?l®l In 18 patients with advanced NPC who received nivolumab alone and had not been
vaccinated against COVID-19, the overall response rate (ORR) was 11.1% [CR in one patient (5.6%), PR in one patient
(5.6%), SD in four patients (22.2%) and PD in four patients (66.7%)] (Table 1). In 27 patients with advanced NPC who
received nivolumab alone and had not been vaccinated against COVID-19, ORR with nivolumab was 11.1% [CR in one
patient (3.7%), PR in two patients (7.4%), SD in four patients (7.4%) and PD in 20 patients (74.1%)] (Table 1). Based on
the results of the clinical studies, we found no medical evidence proving that COVID- 19 vaccination significantly improved
the efficacy of the combination of anti-PD-1 therapy and chemotherapy in patients with advanced NPC. The median age
of participants in our clinical study was 65.8-year-old (62-72). Therefore, Pfizer/BionTech's BNT162b2 mRNA vaccine was
inoculated in 30 participants, excluding two participants. Additionally, nivolumab monotherapy for human papillomavirus
(HPV)-infected participants with advanced NPC has been shown to provide a long survival of 9.1 months compared with

the survival time (7.5 months) by administering nivolumab alone to HPV uninfected participants.[z],[3] The HPV infection
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rate among participants in our clinical research was 44.2%. No significant differences in severe immune-related Adverse
Events (irAEs) were observed between both matched subgroups (Supplementary Figure 1). These findings regarding
second effects including irAE are in accordance with the safety profiles in the KEYNOTE-048 trial investigating anti-PD-1

hemotherapy versus chemotherapy alone in non-nasopharynx head and neck cancer.*!

The COVID-19 vaccine inoculated in participants enrolled in the clinical study reported by other institution was Sinovac
COVID-19, a virus-inactivated vaccine developed in China. Sinovac COVID- 19 has been approved for emergency use by
the World Health Organization. However, it is not approved for use in the United States, Japan, etc. Furthermore, the age
of the participants enrolling in the clinical study reported by other institution ranged from 33 to 59 years old, which is
younger than the age of the participants enrolling in our clinical research. The difference in the therapeutic effect of anti-
PD-1 therapies on patients with advanced NPC from the COVID-19 vaccination obtained in two clinical research studies
might be due to the type of COVID-19 vaccine inoculated, type of anti- PD-1 agent or the age of the participants. In
addition, information on HPV prevalence among participants enrolling in the clinical research reported by other institution

is also needed. Rigorous

studies based on large cohort clinical research are needed to generalize and substantiate the results of the clinical study

reported by other institution.
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Table 1. Clinical characteristics of the NPC patient cohort

. . Median [95% confidence Hazard ratio [95% confidence
Tumor Type Administration group Cases .
interval] (months) interval]
methotrexate, docetaxel or
6 6.2 (5.2~6.8) months

0.71 [95% 0.42~1.19]
Nivolumab 11 8.8 (7.3~9.5) months

In COVID-19 era, January 2021 ~ November 2022 (%)

Total
Age, years 5p 65.8 (62~72)
Gender Male 44 Female 8
HPV test-positive Male 18 (34.6) Female 5 (9.6)
Result of treatment
Treatment method
DOR ORR
thot te, docetaxel
mefhofrexate, docetaxetor 6.7 (6.4, 7.0) months PD 2 (100)
cetuximab
recurrent/metastatic nasopharyngeal
i ORR: 11.1% [CR 1 (5.6), PR 1 (5.6),
cancer in Japanese Nivolumab 18 8.6 (6.5~9.6) months B 2):’ [ 6 (56)
PD 12 (66.7)]
BNT162b2 mRNA Vac +
methotrexate, docetaxel or 3 6.5 (5.2~7.6) months SD 1 (33.3), PD 2 (66.7)
cetuximab
mRNA-1273 Vac +
methotrexate, docetaxel or 2 NA PD 2 (100)
cetuximab
RR: 11.1% [CR 1 (3.7), PR 2 (7.4),
BNT162b2 mRNA Vac + © RICRTED (7.4)
27 8.5 (6.8~9.4) months SD 4 (7.4),
Nivolumab PD 20 (74.1)]
RNA-1273 V.
m 3 Vacs 0 NA NA.

Nivolumab

DOR,; Duration of Response, ORR; Overall Response Rate, CR; complete response, PR; partial response, SD; stable

disease, PD; progressive disease.
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Nivolvemab + Vaccinated

Nivolvemab

Items n =27 cases (%) n = 18 cases (%) P value
Side-effect of vaccination

Muscle pain 22 (81.5) NA

Allergy 2(74 NA

Fever 3(11.1) NA

Nausea 2(74) NA

Headache 2(74 NA

Others 3L NA

Immune-related adverse effects 25 (92.6) 16 (88.9) P<0.5
ILD 3(11.1) 2(11.1)

RCCEP 5(25.9) 4(22.2)

Hepatitis 3(11.1) 1(5.6)

Ulcerative colitis 4 (14.8) 3(16.7)
Hypothyroidism 4 (14.8) 2 (11.1)

Others 6(22.2) 4(22.2)

ILD; Interstitial lung disease, RCCEP; Reactive cutaneous capillary endothelial proliferation,

References

1. "Hua YJ, Liu YL, Wen K, Kurts C, Wu H, Mei Q, Li J. Potentially improved response of COVID-19 vaccinated

nasopharyngeal cancer patients to combination therapy with anti-PD-1 blockade and chemotherapy. Ann Oncol. 2023

Jan;34(1):121-123. doi: 10.1016/j.annonc.2022.10.002.

2. & DPNjvolumab vs Therapy of Investigator’s Choice in Recurrent or Metastatic Head and Neck Carcinoma (CheckMate

141) (NCT02105636)

3. &DbFerris RL, Blumenschein G Jr, Fayette J, Guigay J, Colevas AD, Licitra L, Harrington K, Kasper S, Vokes EE, Even

C, Worden F, Saba NF, Iglesias Docampo LC, Haddad R, Rordorf T, Kiyota N, Tahara M, Monga M, Lynch M, Geese

WJ, Kopit J, Shaw JW, Gillison ML. Nivolumab for Recurrent Squamous-Cell Carcinoma of the Head and Neck. N Engl

J Med. 2016; 375(19): 1856-1867. doi: 10.1056/NEJMoa1602252.

4. "Burtness B, Harrington KJ, Greil R, Souliéres D, Tahara M, De Castro JG, et al. LBA8 PRKEYNOTE-048: phase Il
study of first-line pembrolizumab (P) for recurrent/metastatic head and neck squamous cell carcinoma (R/M HNSCC)

Ann Oncol. 2018;29(suppl_8):mdy424.045. doi: 10.1093/annonc/mdy424.045.

Qeios ID: SE3463 - https://doi.org/10.32388/SE3463

5/5



	Effect by mRNA based COVID-19 vaccination on efficiency of therapy with anti-PD-1 blockade
	Abstract
	Research Letter

	Methods
	Result/Discussion
	Acknowledgements
	Funding
	Disclosure
	Ethics Approval and Consent to Participate

	References


