
1753

This is an open access article under the terms of the Creative Commons Attribution License, which permits use, distribution and reproduction 
in any medium, provided the original work is properly cited. 
©2026 The Author(s). Anticancer Research is published by the International Institute of Anticancer Research.

HLA Class I Loss and Resistance to Immunotherapy
in Pulmonary Metastasis of Hypopharyngeal Cancer
AKIRA MURAKAMI1, KAORI YUKINO1, YOSHIHIRO KOMOHARA2, YU SHIMODA1,
HARUKI SAITO1, YUKIO FUJIWARA2 and YORIHISA ORITA1

1�Departments of Otolaryngology-Head and Neck Surgery, Graduate School of Medical Sciences, 
Kumamoto University, Kumamoto, Japan;

2Department of Cell Pathology, Graduate School of Medical Sciences, Kumamoto University, Kumamoto, Japan

Abstract
Background/Aim: Although immune checkpoint inhibitors (ICIs) can be remarkably effective in the treatment of 
unresectable recurrent or metastatic carcinoma of the head and neck, even in cases of a marked response, some lesions 
may remain partially refractory or new lesions may emerge. However, why ICIs sometimes produce such a patchy 
pattern of therapeutic effects remains unclear.
Case Report: A 62-year-old patient with advanced hypopharyngeal squamous cell carcinoma who developed pulmonary 
metastasis after surgery followed by postoperative chemoradiotherapy presented to our department. After initiating 
ICI therapy, the patient initially achieved complete remission; however, a new pulmonary lesion subsequently appeared 
and was surgically removed. The patient has since remained in durable remission with continued long-term ICI 
therapy. Immunohistochemical analysis comparing the new pulmonary lesion with the original hypopharyngeal tumor 
revealed that cancer cells in the primary lesion were positive for HLA class I and b2-microglobulin, whereas staining 
for these antigens was negative in cancer cells of the recurrent pulmonary lesion. Cancer cells in the primary lesion 
exhibited ectopic expression of HLA class II, but no expression was detected in cancer cells of recurrent lesions.
Conclusion: In the pulmonary lesion that did not respond to ICIs, a loss of HLA class I and b2-microglobulin expression 
was observed. These findings suggest that the reduced antigen-presenting capacity of cancer cells may contribute to 
immune escape.
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Introduction

In recent years, immune checkpoint inhibitors (ICIs) have 
become more commonly used to treat unresectable 
recurrent or metastatic carcinoma of the head and neck. 
Although ICIs have contributed to improvements in the 
overall survival (OS) of patients with recurrent and/or 
metastatic head and neck carcinoma (RM-HNC) (1, 2), only 
approximately one-third of patients with RM-HNC respond 
to multimodal treatment using ICIs, and the response rate 
to ICIs alone is even lower (3). A major reason why ICIs 
contribute to improved OS in RM-HNC is the existence of 
so-called ”super-responders”–patients who show an 
excellent response to ICIs and even achieve complete 
remission (CR). In such cases, surgeries that would have 
been unthinkable before the advent of ICIs are now being 
considered, such as resecting only the residual lesions that 
do not respond to ICIs or removing newly developed lesions 
that appear during ICI treatment (4). However, the reasons 
why some lesions respond to ICI therapy while others do 
not, even in super-responder cases, are still poorly 
understood. In the present case, we had the opportunity to 
observe the biological events in pulmonary metastasis that 
occurred following an initial CR to ICI therapy.

Case Report

A 62-year-old Japanese man with no significant medical 
history initially presented with an enlarging mass in the 
right side of the neck. Right piriform sinus carcinoma was 
detected on magnifying electroendoscopy, and pathological 
evaluation of biopsy sepcimens was performed. A final 
diagnosis of hypopharyngeal non-keratinizing squamous 
cell carcinoma (right piriform sinus, cT4aN2bM0, stage 
IVA) was made. Although he was scheduled for surgery, he 
did not return, and we subsequently lost touch with him. 
Approximately 9 months later, he was brought to our 
emergency department as a result of severe dyspnea. 
Tracheotomy was immediately performed. The 
hypopharyngeal carcinoma had notably progressed 
(cT4aN2cM0, stage IVA, Figure 1A and B). After neoadjuvant 

chemotherapy (docetaxel, cisplatin, 5-fluorouracil), total 
laryngopharyngectomy with interposition of the jejunum 
was performed. Extranodal invasion was noted based on 
the results of postoperative pathology; therefore, 
postoperative chemoradiotherapy using platinum-based 
regimens was performed. Six months later, follow-up 
computed tomography (CT) revealed left lung metastases 
(Figure 1C). The patient elected to start biweekly 
administration of nivolumab (200 mg/dose) for the 
platinum-refractory disease. Nivolumab showed 
remarkable efficacy, and CT at three months after starting 
nivolumab (total of seven doses) revealed that the lung 
metastases had nearly disappeared. The patient remained 
stable for an extended period, but approximately three 
years after starting nivolumab (total of 62 doses), a new 
lung metastasis appeared (Figure 1D). The lesion was 
surgically removed (partial pulmonary lobectomy), and the 
pathological diagnosis was non-keratinizing squamous cell 
carcinoma. Once the surgical site had stabilized, nivolumab 
was restarted. Since then, nivolumab therapy has been 
continued (total of 147 doses at the time of this report), and 
no recurrence or metastasis has been observed for over 3.5 
years after lung surgery (total of 6.5 years after starting 
nivolumab). We have been discussing with the patient 
whether it is time to stop nivolumab, but a firm decision has 
yet to be made, thus the regimen continues.

Histopathological examination. An additional pathological 
examination of this patient was conducted to compare the 
primary hypopharyngeal and resected lung metastatic 
lesions. Additional immunohistochemical (IHC) analysis 
was performed to examine the resistant mechanism of the 
lung metastatic lesion compared with the primary lesion, 
as performed in previous studies (5, 6) (Figure 2). Immune 
cell infiltration and the expression of HLA antigens and 
PD-L1 were evaluated using anti-CD3 (Histofine, Tokyo, 
Japan), anti-CD8 (Histofine), anti-CD103 (Abcam, 
Cambridge, UK), anti-CD163 (Abcam), anti-HLA class I (A, 
B, and C antigens) (MBL, Tokyo, Japan), anti-HLA-DR (HLA 
class II antigen; Santa Cruz Biotechnology, Dallas, TX, USA), 
anti-beta-2 microglobulin (B2M; Santa Cruz Biotechnology), 
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and anti-PD-L1 antibodies (Leica Biosystems, Nussloch, 
Germany) for the IHC examination. Infiltrating CD3- and 
CD103-positive lymphocytes were observed in the cancer 
nest and stroma; however, fewer infiltrating CD8- and 
CD163-positive cells were observed in the cancer nest and 
stroma of both the primary and recurrent lesions. Cancer 
cells positive for HLA class I and B2M expression were 
observed in the primary lesion; however, staining for these 
antigens was negative in the cancer cells of the recurrent 
lesions. Staining for HLA class I and B2M was positive in 
infiltrating immune cells in both the primary and recurrent 

lesions. Cancer cells in the primary lesion exhibited ectopic 
expression of HLA-DR, but no HLA-DR expression was 
detected in cancer cells of recurrent lesions. Staining for 
PD-L1 was negative in both lesion types.

Discussion

Several reports have indicated that lung metastases in 
various cancer types often show a favorable response to ICIs 
(7, 8). Because the lungs are continuously exposed to 
pollutants and pathogens, they harbor abundant antigen-

Figure 1. Clinical examination. (A) Laryngofiberscopic findings: Right vocal fold paralysis is noted, and airway stenosis is present because of compression 
by the hypopharyngeal carcinoma. (B) T1-weighted contrast-enhanced magnetic resonance imaging (B: axial) of hypopharyngeal carcinoma, likely 
originating from the right pyriform sinus, shows destruction of the thyroid cartilage. Multiple metastatic lymph nodes are noted in both sides of the 
neck. Lymph node metastases are seen in both sides of the neck. (C) Lung window computed tomography (CT) of a metastatic lesion in the left lung field. 
(D) Lung window CT of a new metastatic lesion appearing approximately three years after starting nivolumab therapy.
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presenting cells, including alveolar macrophages and 
dendritic cells (8). These specialized antigen-presenting cells 
can promote T-cell responses and may enhance the efficacy 
of ICI therapy. Nevertheless, a subset of patients ultimately 
develops resistance to ICIs after an initial response.

In the present case, we conducted a detailed 
pathological examination of a super-responder in whom 
lung lesions that had become resistant to ICI therapy 

were surgically resected. IHC analyses of immune-related 
markers and cells were performed using pathological 
specimens from the primary hypopharyngeal tumor 
(before ICI therapy) and from the lung lesions (ICI-
resistant, after ICI therapy). The density of lymphocyte 
infiltration in both the primary and lung metastatic 
lesions was not as high as that reported in some previous 
head and neck cancer cohorts (9). By contrast, the number 

Figure 2. Pathological examination. Additional pathological analyses were performed using resected primary biopsy specimens and surgically resected 
pulmonary metastatic lesions. Hematoxylin and eosin staining and immunohistochemistry for CD3, CD8, CD103, CD163, PD-L1, HLA class I (A/B/C), 
B2M, and HLA-DR were conducted on serial sections. Representative images of the corresponding areas are shown. Scale bars=20 μm.
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of CD163-positive tumor-associated macrophages 
(TAMs) was increased, and the expression of antigen 
presentation-related molecules such as HLA class I, HLA 
class II, and B2M was down-regulated in the lung lesions 
compared with the primary lesion.

CD163-positive TAMs are thought to exert pro-
tumoral functions by secreting cytokines such as SPP1/
osteopontin (9). Increased densities of CD163-positive 
TAMs have been associated with higher lactic acid levels in 
the tumor microenvironment and a worse clinical course 
(10, 11). Moreover, the loss of HLA antigens and B2M is 
known to correlate with a poor prognosis and resistance 
to ICI therapy in several cancers, including head and neck 
cancer (12–15). In the present case, the density of TAMs 
was not as high as that typically observed in primary lung 
cancers (9), suggesting that the loss of antigen-presenting 
capacity in cancer cells, rather than TAM infiltration alone, 
may have played a central role in immune escape in the 
ICI-resistant lung lesions.

In non-small-cell lung cancer, the development of 
resistance to ICIs has been linked to the downregulation 
of type I and type II interferon (IFN) pathways, along 
with reduced numbers of tumor-infiltrating CD8⁺ T cells 
and reduced PD-L1 expression (16). Both type I and II 
IFNs are potent inducers of HLA gene expression, and 
this upregulation is critical for enabling tumor cells to be 
recognized and eliminated by CD8⁺ T cells. Inactivating 
mutations in JAK1 and JAK2, key mediators of IFN signaling, 
have been identified in relapsing lesions of metastatic 
melanoma that initially show a CR to ICI therapy, but 
experience disease progression months to years afterward 
(17). These findings suggest that impaired IFN signaling may 
simultaneously reduce antigen presentation and undermine 
the cytotoxic T-cell–mediated antitumor response.

In the present case, we observed a comparable density 
of CD8⁺ T cells in the lung metastases and primary lesion; 
however, irrespective of the absolute degree of infiltration, 
it is possible that the CD8⁺ T cells in the lung metastases 
had become exhausted and functionally impaired 
after long-term ICI therapy (18). Within the tumor 
microenvironment, CD8⁺ T cells comprise “progenitor 

exhausted” cells, which retain greater polyfunctionality 
and persistence even in the absence of antigens, and 
“terminally exhausted” cells, which exhibit superior 
cytotoxicity but reduced long-term survival. The ultimate 
efficacy of checkpoint blockade therapy is thought to 
depend on the proportion of long-lived, terminally 
exhausted CD8⁺ T cells within the overall exhausted 
T-cell pool (19). Our findings suggest that, in addition 
to CD8⁺ T-cell exhaustion, the loss of HLA class I and 
B2M expression may collectively contribute to localized 
immune escape under ongoing ICI therapy.

Conclusion

The findings of the present case suggest that, during ICI 
treatment, decreased antigen-presenting capacity 
contributes to a loss of ICI efficacy in a restricted area of 
the lung. However, why these changes occur only in a 
limited lung region remains unclear, and thus, further 
investigation is warranted.
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