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Immunochemotherapy includes pembrolizumab for stage IlIB lung
squamous cell carcinoma: a case report
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Background: Lung cancer is a malignant tumor with high morbidity and mortality, and its incidence
continues to increase. With the emergence of new drugs and treatment modalities, the prognosis of lung
cancer patients has improved to some extent. However, the prognosis of initially unresectable, locally
advanced lung cancer with immunotherapy combined with chemotherapy remains uncertain.

Case Description: We report a case of a 57-year-old man diagnosed with stage IIIB la with negative
targeted therapy-related gene mutation and a 2% programmed death 1/programmed cell death-ligand
1 (PD-1/PD-L1) expression level, who underwent transformation treatment with pembrolizumab after
multidisciplinary consultation. Lung images indicated partial response after 4 cycles. However, preoperative
examination found hypothyroidism considered the immune-related, and giving hormone replacement
treatment after the endocrinology department consultation. Thyroid function improved after 1 month.
The patient successfully underwent single-hole thoracoscopic radical lung cancer (left whole lung resection
+ mediastinal lymph node dissection). Postoperative pathology was consistent with major pathological
remission (MPR). The patient was scheduled to receive 8 cycles of single-drug maintenance therapy with
pembrolizumab after surgery. To date, no tumor recurrence and metastasis have been found at follow up, and
maintenance treatment continues to improve.

Conclusions: This case reminds us that the induction treatment pattern of pembrolizumab combined
with chemotherapy for subsequent conversion surgery can be a potentially curative treatment option for
locally advanced stage IIIB patients. The monitoring of thyroid-related indicators is important during
immunotherapy, especially in the first 1-2 months. The cause of thyroid dysfunction should be detected early
so that it can be treated promptly to improve the prognosis of the patient. Pembrolizumab in combination
with paclitaxel and platinum drugs provides a new option for patients with locally advanced stage IIIB lung

squamous cell carcinoma who eager to undergo radical surgery.
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Introduction

Lung cancer is a malignant tumor with high morbidity and
mortality (1,2). Conventional treatment methods include
surgical treatment, chemotherapy, radiotherapy, and
targeted therapy (3-5). With the emergence of new drugs
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and optimization of treatment modalities, the prognosis of
lung cancer patients has improved to some extent (6,7). In
recent years, attention has focused on the many approved
antitumor new drugs, in addition to various small molecule

tyrosine kinase inhibitors and macromolecular monoclonal
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antibodies, with most attention on tumor immunotherapy
(8,9), represented by programmed cell death protein-1
(PD-1) inhibitors. Pembrolizumab, a PD-1 inhibitor that
has shown promising results in tumor-related clinical
trials, has been approved for new tumor indication and is
recommended in antitumor guidelines in several countries
(10-12). However, there are still few reports of patients
with locally advanced lung squamous cell carcinoma having
access to surgical resection after receiving pembrolizumab
combined with chemotherapy. Here, we report a successful
case of MPR confirmed by pathology after induction
immunochemotherapy therapy.

Immune checkpoint inhibitors (ICIs) can restore the
ability of the immune system to kill tumor cells, and has
become a hot spot in the field of tumor treatment and
research in recent years (13). ICIs are the key proteins to
maintain immune balance (14), and disruption of their
function can lead to dysregulated immune tolerance, causing
immune damage to normal tissues and organs, producing
immune-related adverse events (immune-related adverse
events) including to mucosa, the endocrine system, intestine,
liver, lungs, and heart (15,16). Pembrolizumab, an ICI,
can disrupt the balance of the immune environment and
can lead to toxic reactions similar to those of autoimmune
diseases. Immune-associated thyroiditis is characterized by
reversible or irreversible destructive thyroiditis and obvious
hypothyroidism (17). In our case, the patient progressed
from subclinical hyperthyroidism to hyperthyroidism, then
to hypothyroidism, and finally underwent radical resection of
lung cancer after endocrine replacement therapy. We present
the following article in accordance with the CARE reporting
checklist (available at https://atm.amegroups.com/article/
view/10.21037/atm-22-3769/rc).

Case presentation

In October 2020, a 57-year-old male smoker presented at
our hospital with an ongoing cough for 9 months. There
was no chest pain, hemoptysis, chest tightness, shortness
of breath, hoarseness, dysphagia, or other symptoms.
The patient had smoked 1-2 packs a day for >40 years.
Physical examination showed stable vital signs, moderate
nutrition (body mass index: 22.04) During the examination,
enlarged lymph nodes were not touched on the bilateral
collarbone, respiratory movement of both lungs was normal
and symmetrical, double lung percussion was clear, and
there was no obvious dry and wet rale and pleural friction.
Tumor markers, such as carcinoembryonic antigen (CEA)
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and Alpha-fetoprotein (AFP), were at normal levels.
There are three items of thyroid function as follows: TSH
1.108 mIU/L (normal range: 0.34-5.60 mIU/L), FT
34.46 pmol/L (normal range: 3.53-7.37 pmol/L) and FT4
10.23 pmol/L (normal range: 7.86-21.1 pmol/L). Chest
computed tomography (CT) scan showed obstruction of the
left lower lung bronchus with atelectasis, left hilar lymph
node enlargement, mediastinal lymph node enlargement,
and left pleural effusion (Figure 1A,1B). Bronchoscopy
shows thickening of the mucous membrane of the left
main bronchi, narrowing of the upper left bronchi cavity,
and occlusion of the opening of the left lower bronchi.
Biopsy indicated non-small cell carcinoma, consistent
with squamous cell carcinoma. Epidermal growth factor
receptor (EGFR) and anaplastic lymphoma kinase (ALK)
gene mutations tested negative. The expression level of
PD-1/PD-L1 was 2% (Figure 1C). No obvious abnormality
was seen in the head magnetic resonance imaging and
bone examination. Based on PET-CT and other related
examinations, the diagnosis of the patient was stage I1IB
lung squamous cell carcinoma (cT3N2MO).

Lung squamous cell carcinoma was confirmed by
biopsy, and was found to be local advanced stage with no
opportunity for surgical resection. After admission, MDT
was carried out. It is recommended that patients undergo
transformation therapy based on immunotherapy combined
with chemotherapy. The specific protocol is albumin-
binding paclitaxel ivgtt + cisplatin ivgtt, q3w for 4 cycles,
combined with pembrolizumab, q3w for 4 cycles.

The patient was given the first and second cycles of
induction immunochemotherapy at November 9, 2020 and
October 9, 2020, respectively. Repeat chest CT scan showed
that the soft tissue shadow of the left hilum was significantly
smaller than before treatment, and the atelectasis of the lower
lobe of the left lung was dilated (Figure 1D). Laboratory
results showed that the level of hypersensitive thyrotropin in
serum decreased to 0.262 mIU/L, and the level of free T3
and T4 was normal, suggesting subclinical hyperthyroidism.

The third cycle of induction therapy was performed on
December 1, 2020, during which thyroid function indicators
were reviewed. Hypersensitive thyrotropin decreased
<0.01 mIU/L, free T3 increased to 10.36 pmol/L, and free
T4 increased to 70.29 pmol/L.

The fourth cycle of induction treatment was performed
on December 24, 2020, during which thyroid indicators
were reviewed, indicating hypothyroidism. After 4 cycles
of induction therapy, the patient was returned to the
hospital for preoperative evaluation, and chest CT scan was
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Oct, 2020

Nov, 2020 Dec, 2020 Jan, 2021 Mar, 2021

CEA: 5.2 ng/mL
Cyfra21-1:
3.05 ng/mL

CEA: 5.2 ng/mL
Cyfra21-1:
4.43 ng/mL

CEA: 2.7 ng/mL
AFP: 1.57 ng/mL

EGFR/ALK: negative
PD-1/PD-L1: 2%

Pathology: lung
squamous cell |

carcinoma Maintenance treatment: pembrolizumab |

levothyroxine tablets

Dec, 2021 Nov, 2021

Jul, 2021 Jun, 2021

Figure 1 Graphical summary of our case. Soft tissue shadow of the left lung gate, considering central lung cancer with atelectasis (A), left
lung hilar mass high-density shadow and mediastinal lymph node hypermetabolism (B) were examined by positron emission tomography-
computed tomography (PET-CT) and bronchoscopy (C) bronchial biopsy pathology suggested squamous cell carcinoma. After 2 cycles of
immunotherapy combined with chemotherapy transformation treatment, the soft tissue shadow of the left valve was significantly reduced
compared with before, the left lower lobe was dilated compared with before (D), the soft tissue shadow of the left lobe was significantly
reduced after 4 cycles of transformation treatment (E), and the bronchi bronchial blockage was significantly improved (F). After preoperative
thoracic resection of lung cancer (G), postoperative chest X-ray indicated left chest pneumothorax (H), and tumor HE staining analysis
showed a small number of squamous cell carcinoma residue accounting for 10% of the lesions under a 100x microscope (I-]). The patient
then underwent pembrolizumab monotherapy for 8 cycles, interval review, change after left lung surgery, gradual absorption of left pleural
effusion, and no tumor recurrence and metastasis (K-M). CEA, carcinoembryonic antigen; AFP, Alpha-fetoprotein; EGFR, epidermal
growth factor receptor; ALK, anaplastic lymphoma kinase; PD-1/PD-L1, programmed death 1/programmed cell death-ligand 1.

conducted (Figure 1E). The results found that the shadow of
soft tissue in the left hilum was significantly smaller and the
lower left lung was inflated again, getting the opportunity
of surgical resection (Figure 1F). However, it was noted that
abnormal thyroid function was a contraindication to surgery
due immune-related adverse events and symptomatic grade
2 hypothyroidism. After consultation in the endocrinology
department, levothyroxine tablets were administered
(January 21, 2021-February 25, 2021).

Thyroid function improved 1 month later, and chest CT
scan showed that the soft tissue shadow of the left hilum
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was slightly smaller than before (Figure 1G). Excluding
the contraindications to surgery, single-hole thoracoscopic
radical resection of left lung cancer (left pneumonectomy
mediastinal lymph node dissection) was performed at March
5, 2021. Postoperative chest X-ray is shown in Figure 1H.
Postoperative pathology suggests that a small number of
squamous cell residues account for less than 10% of the
lesion, which is consistent with the IIb level of pathological
response in neoadjuvant therapy. Pathology showed that
there was no tumor at the incised end of the left main
bronchus and no metastatic carcinoma in the lymph nodes
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(Figure 11,17).

After 8 cycles of pembrolizumab immunomaintenance
therapy, the pleural effusion on the left side of the
chest decreased gradually (Figure 1K-1M), and thyroid
dysfunction was examined. It was still considered to be
immune-related symptomatic grade 2 hypothyroidism.
Levothyroxine sodium was used to regulate thyroid function
in the maintenance treatment phase, which was well
tolerated by the patient perioperatively and postoperatively.
No serious or unexpected adverse events were reported.
At present, 6 cycles of postoperative immune maintenance
therapy have been carried out. No recurrence or metastasis
has been found during follow up. All procedures performed
in this study were in accordance with the ethical standards
of the institutional and/or national research committee(s)
and with the Declaration of Helsinki (as revised in 2013).
Written informed consent was obtained from the patient for
publication of this case report and accompanying images.
A copy of the written consent is available for review by the
editorial office of this journal.

Discussion

We report a case of a patient with locally advanced stage
IIIB lung squamous cell carcinoma. After receiving 4 cycles
of chemotherapy combined with immunotherapy, imaging
re-examination showed a significant reduction in the lung
tumor and an opportunity for radical surgery. Single-
hole thoracoscopic left pneumonectomy and mediastinal
lymph node dissection were performed, and a low amount
of residual squamous cells were seen under pathological
microscope after operation, accounting for less than 10% of
lesions, which was in accordance with MPR. The patients
showed significant improvement in symptoms and imaging
shows significant tumor regression after starting 4 cycles
of conversion therapy with pembrolizumab combined with
paclitaxel and carboplatin, suggesting the strong potential
of combined immunochemotherapy in preoperative
conversion therapy. In addition, the patient underwent left
pneumonectomy, which is difficult and risky. It is important
to maintain single lung function after operation. No
postoperative radiotherapy is performed to avoid high-risk
factors, such as radiation pneumonia. Therefore, we plan to
carry out 8 cycles of immune monotherapy after operation,
currently in the sixth cycle, and there is no recurrence or
metastasis. It is further suggested that pembrolizumab
combined with chemotherapy plays an important role
in preoperative conversion therapy and postoperative
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monotherapy maintenance therapy in patients with initial
unresectable lung squamous cell carcinoma.

Our patient successfully underwent radical resection of
lung cancer. Postoperative pathology showed that there was
no tumor at the cutting end of the left main bronchus, no
metastatic cancer was found in the lymph nodes, and some
of the lymph nodes were accompanied by reactions after
treatment. Combined with clinical diagnosis, it suggests
that the patient has lymph node metastases before treatment
and disappeared after immunotherapy. At present, the
evaluation of the efficacy after immunotransformation
therapy is mainly focused on the exploration of primary
tumors, and the pathological remission rate is defined by the
residual tumor cells in the tumor bed after treatment (18).
It has been reported that the pathological response of
lymph nodes after neoadjuvant therapy is similar to that of
the original tumor (19). Although the clinical significance of
the percentage of remaining living tumor cells in the lymph
nodes is not clear, the efficacy of immunotherapy can be
assessed based on the changes of metastatic lymph nodes
before and after treatment, combined with the comparison
of the PET-CT results before and after transformation
treatment. Pathology shows metastatic lymph nodes
with a post-treatment response suggesting that immune
transformation therapy is effective.

The specific adverse reactions of PD-1 receptor
inhibitors are immune-related adverse reactions, although
their overall incidence is relatively low. However, if
sufficient clinical awareness is lacking, it can lead to serious
or even fatal consequences (20). Thyroid dysfunction is
the most common endocrine disease induced by ICIs (21).
Severe thyroid toxicity can delay and result in the cessation
of immunotherapy, putting patients at risk of tumor
recurrence (22). In our case, early detection of thyroid
dysfunction, timely diagnosis of its cause, and correct
adjustment of treatment ensured that surgery was performed
on time (Figures 2,3). It has been suggested that although
immunotherapy can cause immune-related adverse events,
it does not affect patients receiving immune transformation
therapy and subsequent surgical excision (23). There is no
evidence that immune-related endocrine adverse events
affect the prognosis of patients with advanced lung cancer.
Immune-related adverse events (IrAEs) can occur during
the course of immunotherapy (24), so follow-up monitoring
is also important. Thyroid autoantibody tests and
radioactive iodine uptake rate should be performed prior to
the use of PD-1 inhibitors, and thyroid-related indicators
should be monitored after treatment, especially in the first 1
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Figure 2 TSH changes in our patient during treatment with pembrolizumab and chemotherapy. TSH, thyroid-stimulating hormone.
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Figure 3 Thyroid hormone changes in our patient during treatment with pembrolizumab and chemotherapy.

to 2 months of treatment, to determine the cause of thyroid
dysfunction, so that appropriate treatment can be given to
improve the prognosis of patients.

Here, we reported a case of a patient with lesions
located in the hilum involving the main bronchus, with the
mediastinal lymph nodes (LN) metastasis (group 4,5 LN).
After detailed staging, it was found to be locally advanced
stage and there was no indication of operation. The
MDT was carried out, and the treatment plan was
discussed in detail by the thoracic surgery department,
respiratory department, and oncology department. Each
department complements each other, and the preoperative
transformation treatment plan of pembrolizumab combined
with chemotherapy was agreed upon. The patient
developed immune-associated hypothyroidism after 4 cycles
of conversion therapy. After consultation in the endocrine
department, an alternative treatment plan was established
and the transition to the perioperative period was smooth.
Our treatment process indicated the advantages of MDT in
the treatment of advanced lung tumors.

Pembrolizumab is a humanized IgG4 monoclonal
antibody against PD-1. Based on the results of
KEYNOTE-010, the study included patients with advanced/
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metastatic non-small cell lung cancer who had previously
received treatment, whose tumors expressed PD-L1 on at
least 1% of the cells. The results showed that, compared
with docetaxel, pembrolizumab had a good survival benefit,
and a more significant survival benefit was observed in
patients with tumor PD-L1 expression levels >50% (25).
KEYNOTE-024 compared the efficacy of pembrolizumab
and platinum chemotherapy in patients with previously
untreated non-small cell lung cancer. For metastatic non-
small cell lung cancer with a PD-L1 tumor ratio score of at
least 50%, pembrolizumab provides long-term, clinically
significant long-term overall survival benefits compared
with chemotherapy (26). According to the above results,
in patients with a PD-L1 tumor ratio score of >50%,
pembrolizumab has replaced cytotoxic chemotherapy as
the first-line treatment (27). According to the results of
KENYEN-042, the median overall survival in patients
with non-small cell lung cancer with a PD-L1 tumor
ratio score >1% was significantly longer than that in
the chemotherapy group (28,29). FDA has approved a
single dose of pembrolizumab for first-line treatment of
unresectable IIT or IV stage non-small cell lung cancer with
PD-LI1TPS >1% and without sensitive mutations (30).

Ann Transl Med 2022;10(18):1028 | https://dx.doi.org/10.21037/atm-22-3769



Page 6 of 7

The KEYNOTE-407 study compared the efficacy
of pembrolizumab combined with carboplatin plus
paclitaxel/albumin combined with paclitaxel and first-line
chemotherapy in patients with advanced lung squamous
cell carcinoma. The results showed that pembrolizumab
combined with chemotherapy could significantly prolong
the median progression free survival (PFS), and subgroup
analysis showed that patients with different PD-L1
expressions could benefit from combined chemotherapy
(31,32). Based on the above results, the FDA and National
Medical Products Administration (NMPA) approved the
first-line treatment of advanced squamous Non-Small Cell
Lung Cancer (NSCLC) with pembrolizumab combined
with carboplatin + paclitaxel/albumin paclitaxel (33).

Conclusions

In conclusion, we have witnessed patients with locally
advanced squamous lung cancer who were initially not
indicated for surgical resection having the opportunity for
radical surgery after receiving four cycles of immunotherapy
combined with chemotherapy. Postoperative pathology also
confirmed the efficacy of this regimen. After postoperative
single-drug immune maintenance therapy, no recurrent
lesions were found on review at present. Pembrolizumab
combined with paclitaxel and platinum chemotherapy
provides a new choice for locally advanced stage IIIB lung
squamous cell carcinoma patients undergoing radical surgery.

Acknowledgments

Funding: None.

Footnote

Reporting Checklist: The authors have completed the CARE
reporting checklist. Available at https://atm.amegroups.
com/article/view/10.21037/atm-22-3769/rc

Conflicts of Interest: All authors have completed the
ICMJE uniform disclosure form (available at https://atm.
amegroups.com/article/view/10.21037/atm-22-3769/coif).
The authors have no conflicts of interest to declare

Ethical Statement: The authors are accountable for all
aspects of the work in ensuring that questions related
to the accuracy or integrity of any part of the work are
appropriately investigated and resolved. All procedures

© Annals of Translational Medicine. All rights reserved.

Zhang et al. Transformation therapy for stage IlIB LUSC

performed in this study were in accordance with the ethical
standards of the institutional and/or national research
committee(s) and with the Declaration of Helsinki (as
revised in 2013). Written informed consent was obtained
from the patient for publication of this case report and
accompanying images. A copy of the written consent is
available for review by the editorial office of this journal.

Open Access Statement: This is an Open Access article
distributed in accordance with the Creative Commons
Attribution-NonCommercial-NoDerivs 4.0 International
License (CC BY-NC-ND 4.0), which permits the non-
commercial replication and distribution of the article with
the strict proviso that no changes or edits are made and the
original work is properly cited (including links to both the
formal publication through the relevant DOI and the license).
See: https://creativecommons.org/licenses/by-nc-nd/4.0/.

References

1. Chen W, Zheng R, Baade PD, et al. Cancer statistics in
China, 2015. CA Cancer J Clin 2016;66:115-32.

2. Ferlay J, Colombet M, Soerjomataram I, et al. Cancer
statistics for the year 2020: An overview. Int J Cancer
2021. [Epub ahead of print]. doi: 10.1002/ijc.33588.

3. El-Hussein A, Manoto SL, Ombinda-Lemboumba S, et al.
A Review of Chemotherapy and Photodynamic Therapy
for Lung Cancer Treatment Anticancer Agents Med Chem
2021;21:149-61.

4. Vinod SK, Hau E. Radiotherapy treatment for lung cancer:
Current status and future directions. Respirology 2020;25
Suppl 2:61-71.

5. Halliday PR, Blakely CM, Bivona TG. Emerging Targeted
Therapies for the Treatment of Non-small Cell Lung
Cancer. Curr Oncol Rep 2019;21:21.

6. Kang J, Zhang C, Zhong WZ. Neoadjuvant
immunotherapy for non-small cell lung cancer: State of
the art. Cancer Commun (Lond) 2021;41:287-302.

7. Uprety D, Mandrekar SJ, Wigle D, et al. Neoadjuvant
Immunotherapy for NSCLC: Current Concepts and
Future Approaches. ] Thorac Oncol 2020;15:1281-97.

8. Peng L, Wang Z, Stebbing J, et al. Novel
immunotherapeutic drugs for the treatment of lung cancer.
Curr Opin Oncol 2022;34:89-94.

9. Chaft JE, Rimner A, Weder W, et al. Evolution of systemic
therapy for stages I-III non-metastatic non-small-cell lung
cancer. Nat Rev Clin Oncol 2021;18:547-57.

10. Khoja L, Butler MO, Kang SP, et al. Pembrolizumab. J

Ann Transl Med 2022;10(18):1028 | https://dx.doi.org/10.21037/atm-22-3769


https://atm.amegroups.com/article/view/10.21037/atm-22-3769/rc
https://atm.amegroups.com/article/view/10.21037/atm-22-3769/rc
https://atm.amegroups.com/article/view/10.21037/atm-22-3769/coif
https://atm.amegroups.com/article/view/10.21037/atm-22-3769/coif
https://creativecommons.org/licenses/by-nc-nd/4.0/

Annals of Translational Medicine, Vol 10, No 18 September 2022

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

© Annals of Translational Medicine. All rights reserved.

Immunother Cancer 2015;3:36.

Flynn JP, Gerriets V. Pembrolizumab. StatPearls. Treasure
Island (FL), 2022.

Xie H, Shi X, Wang G. Neoadjuvant immunotherapy for
resectable non-small cell lung cancer. Am J Cancer Res
2021;11:2521-36.

Zhang D, Huang J, Zhang C, et al. Progress on PD-1/PD-
L1 Checkpoint Inhibitors in Lung Cancer. Zhongguo Fei
Ai Za Zhi 2019;22:369-79.

Hommes JW, Verheijden RJ, Suijkerbuijk KPM, et al.
Biomarkers of Checkpoint Inhibitor Induced Immune-
Related Adverse Events-A Comprehensive Review. Front
Oncol 2020;10:585311.

Greisen SR, Aspari M, Deleuran B. Co-Inhibitory
Molecules - Their Role in Health and Autoimmunity;
Highlighted by Immune Related Adverse Events. Front
Immunol 2022;13:883733.

Baxi S, Yang A, Gennarelli RL, et al. Immune-related
adverse events for anti-PD-1 and anti-PD-L1 drugs:
systematic review and meta-analysis. BMJ 2018;360:k793.
Del Rivero J, Cordes LM, Klubo-Gwiezdzinska J, et al.
Endocrine-Related Adverse Events Related to Immune
Checkpoint Inhibitors: Proposed Algorithms for
Management. Oncologist 2020;25:290-300.

Zhu S, Song N. Research Progress of pathological
remission in Neoadjuvant Therapy for resectable non-
small Cell Lung Cancer. Journal of Tongji University
(Medical Edition) 2021;42:698-704.

Expert Committee on Quality Control of Lung Cancer
NQCCIAC. Expert consensus on the pathological evaluation
of neoadjuvant therapy efficacy for non-small cell lung
cancer. Zhonghua Bing Li Xue Za Zhi 2021;50:1002-7.
Lakomy R, Poprach A, Kazda T. Management of Immune-
Related Endocrinopathies in Anticancer Treatment with
Checkpoint Inhibitors. Klin Onkol 2020;33:15-9.

Darnell EP, Mooradian MJ, Baruch EN, et al. Immune-
Related Adverse Events (irAEs): Diagnosis, Management,
and Clinical Pearls. Curr Oncol Rep 2020;22:39.

Duan L, Wang L, Wang H, et al. Clinical diagnosis

and treatment of immune checkpoint inhibitors-related
endocrine dysfunction. Thorac Cancer 2020;11:1099-104.
Min H, Guo M, Ye Y, et al. Research progress on the effect
of immune checkpoint inhibitors on thyroid function.
Chinese Clinical Pharmacology and Therapeutics
2021;26:223-9.

Yao L, Jia G, Lu L, et al. Factors affecting tumor
responders and predictive biomarkers of toxicities in
cancer patients treated with immune checkpoint inhibitors.

Page 7 of 7

Int Immunopharmacol 2020;85:106628.

25. Herbst RS, Baas P, Kim DW, et al. Pembrolizumab
versus docetaxel for previously treated, PD-L1-positive,
advanced non-small-cell lung cancer (KEYNOTE-010): a
randomised controlled trial. Lancet 2016;387:1540-50.

26. Reck M, Rodriguez-Abreu D, Robinson AG, et al.
Five-Year Outcomes With Pembrolizumab Versus
Chemotherapy for Metastatic Non-Small-Cell Lung
Cancer With PD-L1 Tumor Proportion Score >/= 50. ]
Clin Oncol 2021;39:2339-49.

27. Gandhi L, Rodriguez-Abreu D, Gadgeel S, et al.
Pembrolizumab plus Chemotherapy in Metastatic Non-
Small-Cell Lung Cancer. N Engl ] Med 2018;378:2078-92.

28. Mok TSK, Wu YL, Kudaba I, et al. Pembrolizumab
versus chemotherapy for previously untreated, PD-L1-
expressing, locally advanced or metastatic non-small-cell
lung cancer (KEYNOTE-042): a randomised, open-label,
controlled, phase 3 trial. Lancet 2019;393:1819-30.

29. Wu YL, Zhang L, Fan Y, et al. Randomized clinical trial of
pembrolizumab vs chemotherapy for previously untreated
Chinese patients with PD-L1-positive locally advanced or
metastatic non-small-cell lung cancer: KEYNOTE-042
China Study. Int J Cancer 2021;148:2313-20.

30. Vaddepally RK, Kharel P, Pandey R, et al. Review of
Indications of FDA-Approved Immune Checkpoint
Inhibitors per NCCN Guidelines with the Level of
Evidence. Cancers (Basel) 2020;12:738.

31. Paz-Ares L, Vicente D, Tafreshi A, et al. A Randomized,
Placebo-Controlled Trial of Pembrolizumab Plus
Chemotherapy in Patients With Metastatic Squamous
NSCLC: Protocol-Specified Final Analysis of
KEYNOTE-407. ] Thorac Oncol 2020;15:1657-69.

32. ChengY, Zhang L, Hu J, et al. Pembrolizumab Plus
Chemotherapy for Chinese Patients With Metastatic
Squamous NSCLC in KEYNOTE-407. JTO Clin Res
Rep 2021;2:100225.

33. Qin Q, Li B. Pembrolizumab for the treatment of
nonsmall cell lung cancer: Current status and future
directions. ] Cancer Res Ther 2019;15:743-50.

(English Language Editor: R. Scott)

Cite this article as: Zhang S, Huang Y, Chen M,
Huang G, Zheng B, Chen C. Immunochemotherapy includes
pembrolizumab for stage ITIIB lung squamous cell carcinoma: a
case report. Ann Transl Med 2022;10(18):1028. doi: 10.21037/
atm-22-3769

Ann Transl Med 2022;10(18):1028 | https://dx.doi.org/10.21037/atm-22-3769



