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1. Abstract

1.1. Aims: Approaches are limited for treating advanced Non-Small-Cell Lung Cancer (NSCLC) 
with multidrug resistance but without ALK and EGFR mutations. Pembrolizumab (KEYTRU-
DA) brings on unprecedented clinical benefit in various cancer types.

1.2. Results: Here we present a case report of a NSCLC patient had not benefited from Pem-
brolizumab therapy following chemotherapy. We reviewed the treatment and clinical examina-
tion profiles, especially the Immunological indicators. In the ending stage, the patient appeared 
pneumonia, respiratory failure, septicemia, gastrointestinal hemorrhage, and hypoproteinemia. 
The percentage of CD4+ and CD8+ T cell in peripheral blood were decreased companion the 
expression of PD-1. However, the percentage of MDSC (myeloid-derived suppressor cells) was 
increased continuously. We also detected the expression of PD-1 on T cell in pleural effusion 
that was under the average value of 24 cases and in the tumor site that was the same with the 
pleural effusion. Besides the detected CD8+ T lymphocyte infiltration was very low. The overall 
survival was 6 mouths.

1.3. Conclusion: The detection of Immunological indicators may be an effective strategy for 
predicting the therapeutic efficacy of PD-1 molecular antibody.

3. Introduction

 At late stage NSCLC has greater ability of invasion and 
develops rapidly [1]. Few therapeutic choices are available for 
some advanced NSCLC patients, such as those having not ALK and 
EGFR mutations but multidrug-resistance [1,2]. PD-1 blockade 
confers NSCLC patients’ survival advantage. Although responses 
are seen in 70% patients after receiving PD-1 antibody, a large part 
hasn’t benefited from such therapy [3]. Herein we present a case 
of a multidrug-resistant NSCLC patient failed to respond to PD-1 
antibody therapy. We describe the clinical examination and the 
Immunological indicators, indicating the therapeutic efficacy of 
PD-1 molecular antibody.
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4. Method

 This study was a case report based on clinical and experi-
mental results. And we also collected 24 cases of malignant pleural 
effusion to analysis the immune-related indicators.

5. Case Report 

 A 59-year-old male presented to the First Affiliated Hos-
pital of Zhengzhou University (Zhengzhou, Henan, China) in 
February 2015 with a 4-month history of continued dull pain of 
left thorax. No cough, sputum, chest tightness, difficulty breath-
ing, hemoptysis, fever or other symptoms was found. A Comput-
ed Tomography (CT) scan of the chest showed a solid mediastina 
mass with a maximum diameter of 4 cm (Figure 1a). 
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A hypermetabolic appearance was noted on Positron Emission 
Tomography (PET), and the right side of the ninth ribs showed 
abnormal metabolic activity. Thus, lung cancer was seriously con-
sidered. Confirmed by biopsy, this patient was diagnosed with 
low-differentiation adenocarcinoma having no ALK and EGFR 
mutations.

Initially this patient received 4 cycles of combined chemotherapy 
including Pemetrexed and Cisplatin, and the disease status kept 
developing. Hence PD-1 antibody (marked as day 0) was adopted 
at doses of 2mg/kg for every 3 weeks in following course. During 
PD-1 blockade therapy, this patient characterized with abnormal 
liver function (AST > 40 U/L) but intact kidney function. Moreo-
ver, it was observed that pleural effusion, liver metastases, severe 
pneumonia (Invasive mechanical ventilation), respiratory failure 
(PaO2 = 63.8 mmHg < 80 mmHg and PaCO2 = 37.3 < 45 mmHg), 
septicemia (Candida albicans was positive), gastrointestinal 
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bleeding (fecal occult blood weakly positive), hypoalbuminemia 
(albumin = 26.9 g/L < 35 g/L). Notably, lymphocytes maintained 
at very low levels although the total number of peripheral white 
blood cells kept rising (Figure 1b). Consistently, the proportion of 
CD4+ T and CD8+ T lymphocytes and PD-1 expression on T cells 
in peripheral blood was continuously decreased during therapy 
course. MDSC ratio stably increased, which may contribute to 
the increase of white blood cells. Furthermore, the percentage of 
CD4+T and CD8+T in the pleural effusion from this patient was 
under the average value, when compared with 24 disease state-
matched subjects (Figure 2a). Immunofluorescence assay on tu-
mor tissue indicated rare CD8+Tinfiltration and PD-1 expression 
(Figure 2b). After 2 cycles of PD-1 monoclonal antibody treat-
ment, this patient died of respiratory failure with survival time of 
6 months.

Figure 1: (a) Computed Tomography (CT) scan of the chest showed a solid mediastina mass 
with a maximum diameter of 42 mm. (b) White Blood Cells continued to rise higher than the 
normal level (dotted line), whereas the lymphocytes kept in under the low level (dotted line).

Figure 2: (a) The proportion of CD4 and CD8 lymphocytes and the percentage of PD-1 in peripheral blood were continuously decreased 
but the ratio of MDSC was increased. The percentages of CD4 and CD8 in the pleural effusion (red point) were under the average value 
of 24 cases. (b) Immunofluorescence showed low levels of CD8+T infiltration and low PD-1 expression in tumor tissues.
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6. Conclusion

 In summary, in this case, patient with chemotherapy resis-
tant without ALK or EGFR mutations, to take immune check point 
antibody therapy, did not benefited from the therapy. We considered 
the tumor lack of infiltrated lymphocytes, or no therapeutic targets 
[4]. The proportion of immune-activated cells in peripheral blood 
remained in low level, and the sustained increasing of the propor-
tion of immunosuppressive cells indicated the ineffectiveness and 
poor prognosis of the treatment. Therefore, the detection of immu-
nological indicators may be an effective strategy for predicting the 
therapeutic efficacy of PD-1 molecular antibody.

7. Discussion

 Lung cancer is the most common cancer worldwide [5], 
early stage lung cancer can be treated with curative intent, largely 
surgery (National Comprehensive Cancer Network. NCCN guide-
lines: NSCLC (Non- Small Cell Lung Cancer), V4;2014<http://www.
nccn.org/professionals/physician_gls/pdf/nscl.pdf> (Accessed 10 
June 2014). However, the majority of patients present with incur-
able advanced NSCLC stage IIIB or IV, which reflects the aggressive 
nature of the disease and poor prognosis(National Cancer Institute. 
Non-small cell lung cancer treatment – for health professionals: 
general information about non-small cell lung cancer (NSCLC); 
2014 <http://www.cancer.gov/cancertopics/pdq/treatment/non- 
small-cell-lung/health professional> (Accessed 10 June 2014)). The 
incidence of epidermal growth factor receptor (EGFR) mutations is 
approximately 10%, and it is lower in smokers [6] .The EML4-ALK 
fusion gene is present in approximately 4% of lung cancers and is en-
countered more occasionally in smokers [7]. Thus, only a small pro-
portion of the total populations of patients with advanced NSCLC 
are presently candidates for molecular-targeted therapies [8]. At 
present, one of the main reasons for the treatment of patients with 
advanced cancer is resistance to chemotherapy [8]. For the patients 
with multidrug resistance and the absence of gene mutations, the 
objective response rate of PD-1 monoclonal antibody for the treat-
ment of non-small cell lung cancer patients was 19.4%, and there is 
still a large part of the patient’s condition has not been effectively 
controlled [3,9].

Here we presented a case of non-small cell lung cancer patient in 
which two cycles of chemotherapy have been ineffective, followed 
by two cycles of PD-1 monoclonal antibody therapy, but with rapid 
progression. We found that the percentage of CD4+and CD8+T lym-
phocytes during the PD-1 monoclonal antibody treatment segment 
continued to decrease, and the expression of PD-1 after a cycle of 

treatment maintained at a low level, suggesting that monoclonal 
antibody treatment is invalid[10]. At the same time, we found that 
the proportion of two groups of MDSC cells (monocytic MDSC 
and granulocytic MDSC) continued to rise may be closely related to 
poor prognosis [11]. In addition, we examined the PD-1 expression 
of CD4+ and CD8+T lymphocytes in the pleural effusion, which 
was much lower than the average in 24 cases of malignant pleural 
effusion, suggesting that PD-1 monoclonal antibody therapy could 
not be performed in this patient’s immune microenvironment in an 
effective role [12]. In addition to our immunofluorescence detection 
of tumor tissue, we found that tumor infiltration of CD8 T lympho-
cytes rarely, and the PD-1 expression is lower, suggesting that pa-
tients with shorter survival time [13-15].
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