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Abstract 

Recent studies suggest immune infiltrates in primary tumors and metastases can serve as independent prognostic 

biomarkers and predict efficacy of platinum-based anticancer drugs in patients with non-small cell lung cancer patients (NSCLC). 

From January 2016 to Decmber 2018, we conducted a prospective study on 50 chemotherapy naive patients with advanced stage 

NSCLC. CD3 and CD4 lymphocytes were detected in paraffin embedded tumor tissues. We studied the average density of TILs 

subgroups using the median values as cut-off. All patients received gemcitabine and platinum agents. Assessment of tumor 

infiltrating lymphocytes (TILs), correlation with overall response rate and TTP were done. Association of high CD3 TIL was 

found in males more than females with p. value 0.0032, as well as high CD3 TIL count was associated with smokers patients than 

non-smokers   with p. value 0.005. There was correlation in Low CD3 infiltration with pathological subtypes mainly 

adenocarcioma with (p. 0.081), while no correlation with CD4 cells. A significant association was seen between the density of 

CD4 (TILs) and the clinical benefit response to chemotherapy, with p-values of 0.048. However, no correlation was found 

between the density of CD3 TILs and the response to chemotherapy. There is no correlation between the density of CD3 and CD4 

TILs and time to progression. For patients receiving platinum treatments, high CD4 TIL infiltration inside the tumor environment 

may be regarded as predictive indicators. Understanding the therapeutic significance of the microenvironmental immune milieu 

may be a critical indictor of prognosis and treatment response and need more studying TILs infiltration inside microenvironment.  
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1. Introduction 

Worldwide, lung cancer is the primary contributor 

to mortality -related, resulting in approximately 1.6 million 

deaths annually [1]. The frequency of advanced disease 

demonstrated a significant and continuous decrease whereas 

the rates of localized-stage cancer had a rapid increase 

yearly. This abrupt increase contributed to improvements in 

the percentage of diagnoses at the localised stage [2]. The 

study of the capacity of the immune system to recognise 

cancer cells and evade immune surveillance has become a 

topic of concern. Cancer immunotherapy has demonstrated 

better survival rates and was established as the initial 

treatment option for various tumours [3]. In a wide range of 

human neoplasms, there is a correlation with high (TILs) 

and favorable outcome including colorectal, melanoma and 

triple- negative breast cancers [4]. Elevated tumor-

infiltrating lymphocytes (TILs) in NSCLC patients are 

linked to a positive prognosis and chemotherapy response, 

but chromogenic immunohistochemistry (IHC) is 

controversial in evaluating the prognostic significance of 

different TIL subtypes [5]. The study of subsets of (TILs) is 

crucial and there is recent advances in (TILs) 

immunohistochemistry have been evolved. T lymphocytes 

are classified into major subtypes based on cell surface 

markers, encompassing CD8+ cytotoxic T lymphocytes 

(CTL), CD4+ T helper lymphocytes (Th), CD3, CD45RO+ 
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memory T cells (Tm), and FOXP3+ regulatory cells (Tregs). 

(TILs) have demonstrated favourable survival outcomes 

than the TNM staging system [6]. In non-actionable targeted 

mutations in advanced NSCLC, platinum-based 

combinations are the initial therapy, adding new approved 

drugs. However, platinum resistance still poses a challenge 

[7]. 

 

2. Materials and Methods 

This was a prospective, non-randomized study. it  

included 50  patients with  advanced  NSCLC  presented  to  

National  Cancer  Institute,  Cairo University, in the duration 

between January 2016 and December 2018. The National 

Cancer Institute, Cairo University's institutional review 

board approved the study after obtaining written informed 

consent from each patient before enrollment in the study. 

 

2.1 Patients and samples 

The study included patients who met the specified 

inclusion criteria, histologically confirmed diagnosis of 

NSCLC ,  Stage IV at presentation, age ≥18 years old, 

Eastern Cooperative Oncology Group (ECOG) Performance 

status (PS) 0- 2 , adequate bone marrow function, adequate 

liver function, adequate kidney function and Paraffin 

embedded tissue specimen should be available. Patients 

were considered ineligible if they had history of prior 

malignancy or had history of previous chemotherapy, age≥ 

70 years old and Patients who is pregnant or breastfeeding. 

 

2.2 Pathological assessment 

Archival paraffin blocks were recruited from the 

Pathology Department, NCI and checked for adequacy of 

material. Each paraffin block was identified by examination 

of hematoxylin and eosin (H&E), stained slides and from 

each tumor paraffin block. For  all  cases  5  sections  (5 

micrometer  each) were  cut  into  a  sterile, plastic, The 

quantification of intratumoral lymphocytes was performed 

by enumerating their numbers inside three high power 

fields, each observed at a magnification of x400. The 

enumeration was conducted within regions characterised by 

the highest degree of lymphocytic infiltration.  Foci 

exhibiting haemorrhage and/or necrosis have been excluded. 

The expression levels of intratumoral CD4 and CD3+cells 

were categorised as high or low, depending on whether they 

above or  below the median value. 

 

2.3 Study Endpoints  

Objectives 

2.3.1 Primary objectives 

-Assessment of incidence of tumor infiltrating lymphocytes 

in advanced non-small 

cell lung cancer. 

- Assessment of correlation between tumor infiltrating 

lymphocytes and overall 

response rate in advanced non-small cell lung cancer under 

treatment. 

 

2.3.2 Secondary objectives 

Assessment of correlation between tumor infiltrating 

lymphocytes and:  

1-Time to progression  

2- Overall survival 

The primary endpoint was to assess incidence of 

TILs in advanced NSCLC and correlation between TILs and 

overall response rate in advanced NSCLC under treatment. 

The study evaluated the efficacy of TTP, using the RECIST 

v1.1 criteria to define radiologic progression. Additional 

metrics for evaluating effectiveness include overall response 

rate (ORR), which encompasses (total response and partial 

response), as well as clinical benefit rate (CBR), which 

encompasses (complete response, partial response, and 

stable disease). 

 

2.4 Statistical analysis 

The study used SPSS V. 24.0 (SPSS, Inc., Chicago, 

III., USA) to analyze continuous variables ( mean values ± 

standard deviation (SD) or median and range) by Student’s 

Mann Whiteny test and categorical data (rates and 

proportion), which were analyzed  differences using chi 

square tests and Fisher's exact tests. The Kaplan and Meier 

procedure was used to estimate overall survival rates, and 

the Logrank test was used to compare prognostic factors. 

For time to progression (TTP) were calculated from date of 

first visit to date of progression. Statistically significant was 

considered of P value of≤0.05. 

 

3. Results and Discussion 

From January 2016 to December 2018, a total of 50 

patients with advanced NSCLC were recruited onto this 

prospective study with median follow up period of 2 years. 

  

3.1 Patient characteristics 

The median age of patients was 56 years old (range 

39–70 years) and 76% (n = 38) were men. Thirty-eight 

(76%) patients were current and ex-smokers, while the 

remaining 12 % were non-smokers. (PS) of 39 patients was 

I, whereas 11patients had a PS of II. The median age of 

patients was 56 years old (range 39–70 years) and 76% (n = 

38) were men. Thirty-eight (76%) patients were current and 

ex-smokers, while the remaining 12 % were non-smokers. 

(PS) of 39 patients was I, whereas 11patients had a PS of II. 

Forty-eight patients (96 %) were stage IV disease while 

(4%) 2 patients had stage IIIC. Most of  patients had  

adenocarcinoma (64%, 32 cases)  while  14%  of  patients  

harboring  squmaous  cell carcinoma, and  22% with large 

cell carcinoma. 30 patients (60%) had a well or moderately 

differentiated histological grade and 20 (40%) had 

undifferentiated grade. The patient may have multiple 

metastases, with positive lymph nodes (N+) in 76% of 

cases, primarily hilar LNs (58%), mediastinal LNs (38%), 

and supraclavicular LNs (36%). 36% of patients had 

pulmonary nodules, 54% had pleural effusion, 12% had 

brain metastasis, 26% had bone metastasis, 14% had liver 

metastasis, 10% had adrenal metastasis. The disease 

characteristics of study population are in Table 1. 

 

3.2 Treatment outcomes 

All recruited patients received Gemcitabine and 

platinum agent, evaluation was done every 3 cycles for 

maximum 6 cycles then follow up every 3 months. Out of 

two cases of stage IIIC patients; one patient was candidate 

for sequential chemo – radiotherapy, the other one received 

palliative radiotherapy over lung as was presented with 

Supraclavicular lymph node. Among 50 patients, (50%) 

twenty-five patients had progressive disease; while 25 



IJCBS, 24(8) (2023): 76-82 

 

Eissa et al., 2023     78 
 

patients (50%) had clinical benefit. 10 patients (20%) 

achieved partial response, while the remaining 15patients 

(30%) had stable disease. 43 patients (86%) had non-

haematological toxicity and haematological toxicity, 38% 

had presented with Anemia, most of them was grade 1 and 

only 1 patient hade grade 3. The 2ry endpoint of this study 

was TTP with median number of completed chemotherapy 

cycles was 6 with a range (2-6) cycles. The median follow 

up was 2 years 11.4%.The median TTP in the whole study 

was 7months CI (4.8-9.2). 

 

3.3 Tumor infiltrating lymphocytes analysis (TILs) 

The various lymphocytes in (NSCLC) tissue were 

characterised by employing particular antibodies to 

distinguish the subsets of (TILs). The tumour tissue 

exhibited infiltration of immune cells in a disseminated 

pattern, appearing as individual cells scattered throughout, 

as evidenced by histological staining with (H&E). The 

stained cells displayed in terms of cell density, as well as the 

presence of CD3 and CD4 cells, with significant differences 

observed among the samples. In this study, we focused 

solely on evaluating lymphocyte infiltrates within the 

tumour nest and the statistical analysis of the average 

numbers of (TILs). The immunostaining of CD8 revealed 

the presence of cytomembrane staining in a specific 

subgroup of   (TILs) located surrounding the tumour nests. 

The study found that the median and mean number of CD4 

cells was 22 and 29.6 cells /HPF respectively, and the range 

was 3– 87 cells/ HPF. The median and mean number of 

CD3 cells was 50 and 48.5 cells /HPF respectively, and the 

range was 4– 94 cells/ HPF.  

 

3.4 TIL characteristics and correlation with 

clinicopathological features 

In terms of prognostic impact of TILS in tumor 

tissue, according to previous reports, the median value is 

used as the threshold for categorizing TILs sub-groups due 

to the lack of universally recognized standardized cut-points 

for clinical outcomes. Hence, to compare low infiltration 

rates with high ones intra- tumoral tissues and its association 

with tumor biologic markers. As shown in table (2), twenty-

six patients (52%) had low level of CD4+ lymphocytic 

infiltration, whereas 24 (48%) had high CD4+ infiltration.  

24 patients (49%) revealed low CD3+ lymphocytic 

infiltration rates, whereas (51%) 25 patients had high CD3+ 

infiltration. Association of high CD3 TIL was found in 

males (88.5%) more than females with p. value 0.0032, as 

well as high CD3 TIL count was associated with smokers 

patients than non-smokers  with p. value 0.005. There was 

correlation in Low CD3 infiltration with pathological 

subtypes mainly adenocarcioma with (p. 0.081), while no 

correlation with CD4 cells as in table (2). 

 

3.5 The predictive value of  (TIL) subgroups in relation to 

the platinum chemotherapy efficacy 

The study aimed to explore the relationship 

between tumor density (TILs) and platinum-based 

chemotherapeutic drugs responses in patients with advanced 

NSCLC using cut off value by median. The high median 

point of CD4 among responders to chemotherapy was 

significantly higher in comparison to non-responders 

p=0.048. The median cut off point of CD3 TILS density did 

not show a significant difference in response to 

chemotherapy as shown in table ( 3). 

 

3.6 Association of TIL subtypes with  TTP  

There was no correlation between Time to 

progression and  the density level of CD4 and CD3 tumor 

cell infiltration  as demonstrated in (table 4). In this 

prospective study, assessment of the prognostic and 

predictive significance of TILs in advanced NSCLC in 

correlation to disease characteristics and chemotherapy were 

studied. Although this study is prospective, it is important to 

highlight many limitations that may be present in our study. 

currently, there is a lack of a standardised cut-off point for 

assessing levels of TILs. Additionally, the distinct and 

various locations of subsets of TILs are not consistently 

accomplished in an established way, there were a different 

TILs in form of CD8  and FOXP3 cells as well as   PDL-1 

didn’t be assessed. In (NSCLC), the factors considered for 

prognosis and treatment in standard clinical practise have 

been staging based on (TNM) system, molecular 

characterization and histological subtypes (8). These 

prognostic indicators have demonstrated how valuable they 

are, but clinical outcome differs although in the same 

prognostic factors. For which, we need to add more reliable 

prognostic factors for prediction of treatment outcome.The 

T-cell-mediated immune response plays a crucial role in the 

host immune surveillance mechanism for halting tumour 

progression. In previous literature, the prognosis for a wide 

range of malignant neoplasms has shown association with 

the presence of TILs (9).  

Higher levels of TILs are indicative of enhanced 

immune response towards tumor cells, hence signifying the 

presence of T-cell inflammation in tumour 

microenvironment and may exhibit increased susceptibility 

to checkpoint blocking. Consequently, in addition to its 

prognostic significance, the density of TILs have been 

investigated as a potential biomarker for predicting the 

efficacy of immunotherapy (10). In our study, Among 50 

patients, after receiving platinum – treatment, the median 

no, of completed cycles of chemotherapy was 6 cycles with 

a range (2-6) cycles. The median follow up was 2 years. 

Twenty-five patients (50%) had progressive disease; while 

25 patients (50%) had clinical benefit (20% of cases 

achieved partial response, while 30% had stable disease). 

the 2ry endpoint of this study was TTP, The median TTP 

was 7months CI (4.8-9.2).  As consistent with other studies, 

despite the availability of advanced therapeutic options, the 

prognosis of advanced NSCLC remains dismal, with a 5-

year survival rate of less than 15% (11). With ERA of 

personalized treatment by targeted agents or 

immunotherapy, the 5-year survival rates have demonstrated 

a notable improvement, ranging from 15% to 50%, based on 

biomarkers (12). In contrary, Gataa ., et al 13  demonstrated 

that the m PFS was 5.7 months. Most studies conducted on 

NSCLC and (TILs) were carried out using IHC staining 

techniques, specifically targeting T cells. Morphological 

assessment of TILs was performed on hematoxylin and 

eosin (H&E) slides. However, no standardised approach has 

yet been established (14). In terms of prognostic and 

predictive impact of TILS in tumor tissue, the median was 

employed as cut off value for CD4 and CD3 cells, Hence, to 

compare high infiltration rates with low ones intra- tumoral 

and its association with tumor biologic markers as in 
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agreement with Liu et al., 2012 15 but in contrary to Gataa 

et al., 2021 13, the criterion for identifying a high TIL count 

(high-TIL) was set as above 10% using the mean value.  

(Treg cells) are often viewed as exerting negative regulation 

on the immune system. However, their role in the prognosis 

of NSCLC remains uncertain (16).  The role of Treg cells in 

the pathogenesis of lung cancer has been postulated, and 

their correlation with a poorer prognosis has been 

established across all histologic subtypes (17). In our study, 

Low CD3 infiltration was associated with adenocarcinoma 

with p. value 0.081. But, no correlation was found of CD4 

cells with histological subtypes. This is in contrary with Li 

et al., 2021 18 which showed no correlation with density of 

CD3 T-cells.  

 

Table 1: Baseline characteristics 

 

Charecteristics value 

Age 

≤56 

>56 

 

25(50.0) 

25(50.0) 

Gender 

Male 

Female 

 

38(76.0) 

12(24.0) 

Smoking 

YES 

NO 

 

38(76.0) 

12(24.0) 

PS 

I 

II 

 

39(78.0) 

11(22.0) 

PATHOLOGICAL 

CHARACTERISTICS 

 

Pathology 

Adeno 

Squamous 

Large cell 
 

 

32(64.0) 

7(14.0) 

11(22.0) 

Grade 

I 

II 

III 
 

 

2(4.0) 

28(56.0) 

20(40.0) 

Stage 

3 

4 

 

2(4.0) 

48(96.0) 

T mass 

0 

1 

 

9(18.0) 

41(82.0) 

LNS 

NO 

YES 

 

12(24.0) 

38(76.0) 

TNM CHARACTERESTICS value% 

T.Size 

≤ 6cm 

>6cm 

 

20(48.8) 

21(51.2) 

LNs* 

Hilar 

Mediastinal 

Supraclavicular 

Chest wall mass 
 

 

29(58.0) 

19(38.0) 

10(20.0) 

1(2.0) 

Site of metastases 

Pleura Effusion 

Liver 

Bone 

Brain 

Adrenal 

Pleural _Pericardial nodules 

Lung Nodules 

 

27(54.0) 

7(14.0) 

13( 26.0) 

6(12.0) 

5(10.0) 

7(14.0) 

32(36.0) 

TNM characteristics (patient may present by more than one site) 
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Table 2: Correlation beween TILs and clinicopathological features 

 

characteristics 
CD3 

P. 
CD4 

P. 
Low high Low high 

Age  

0.571 

  

1.000 <56 13(54.2) 12(46.2) 13(50.0) 12(50.0) 

>56 11(45.8) 14(53.8) 13(50.0) 12(50.0) 

Gender   

0.032 

  

0.614 Male 15(62.5) 23(88.5) 19(73.1) 19(79.2) 

Female 9(37.5) 3(11.5) 7(26.9) 5(20.8) 

Smoking   

0.005 

  

0.874 Yes 14(58.3) 24(92.3) 20(76.9) 18(75.0) 

No 10(41.7) 2(7.7) 6(23.1) 6(25.0) 

PS   

0.240 

  

0.382 1 17(70.8) 22(84.6) 19(73.1) 20(83.3) 

2 7(29.2) 4(15.4) 7(26.9) 4(16.7) 

Histology    

 

 

0.081 

  

 

0.926 

Adeno 18(75.0) 14(53.8) 16(61.5) 16(66.7) 

Squamous 4(16.7) 3(11.5) 4(15.4) 3(12.5) 

Large cell/undiff. 2(8.3) 9(34.6) 6(23.1) 3(12.5) 

Tumor status   

0.427 

  

0.272 ≤6 cm 8(42.1) 12(54.5) 12(57.1) 8(40.0) 

>6 cm 11(57.9) 10(45.5) 9(42.9) 12(60) 

Grading   

0.325 

  

0.817 1-2 16(66.7) 14(53.8) 16(61.5) 14(58.3) 

3 8(33.3) 12(46.2) 10(38.5) 10(41.7) 

Nodal status   

0.614 

  

0.411 NO 5(20.8) 7(26.9) 5(19.2) 7(29.2) 

YES 19(79.2) 19(73.1) 21(80.8) 17(70.8) 

Hilar   

0.536 

  

0.598 NO 9(37.5) 12(46.2) 10(38.5) 11(45.8) 

YES 15(62.5) 14(53.8) 16(61.5) 13(54.2) 

Mediastinal   
0.944 

 

  

0.944 NO 15(62.5) 16(61.5) 16(61.5) 15(62.5) 

YES 9(37.5) 10(38.5) 10(38.5) 9(37.5) 

 

Table 3: Response rates in relation to TIL 

 

 Median 

Cut off point 

No Response 

(PD) 

n=10(%) 

Response 

(PR-SD) 

n=40(%) 

p value 

 

TILS_CD3 

 

<50 

 

7(29.2) 

 

17(70.8) 
0.119 

 ≥50 3(11.5) 23(88.5) 
 

 

TILS_CD4 ≤22 8(30.8) 18(69.2) 0.048 

 >22 2(8.3) 22(91.7)  
     

 

Table 4:  Association of TIL subtypes with TTP 

 

 Median OS 

(95%CI) 
P value 

Median TTP 

(95%CI) 
P value 

TILS_CD3     

<50 

≥50 

11.0(3.9-18.1) 

13.0(8.2-17.9) 
0.888 

7.9(4.4-11.6) 

7.0(3.8-10.2) 
0.770 

TILS_CD4     

≤22 

>22 

13.0(10.0-16) 

14.0(10.5-16.4) 
0.826 

5.0(2.5-7.5) 

7.0(5.2-8.8) 
0.235 
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Schulze et al.,2020 19 reported  a correlation of  

high infiltration of  CD4+ cells in  (ADC) and large cell 

carcinoma (LCC) with a significant improvement in (OS) . 

However, this was not in (SCC). In contrary, Zeng et al., 

2016 20, showed that there was no association was found in 

TILs count with pathological types and grading. In our 

study, Association of high CD3 TIL was found in males 

(88.5%) more than females with p. value 0.0032. in contrary 

to data by Liu et al., 2012 15, no correlation of TILs 

subtypes of clinic-pathological features. Our study is aimed 

to explore the correlation between the abundance of (TILs) 

and the effectiveness of platinum-based chemotherapy in 

treating advanced (NSCLC) patients using cut off value by 

median. And we demonstrated that there is a correlation 

between high CD4 TIL density and response to 

chemotherapy of p. Value 0.048 but, no correlation between 

CD3 TILS and response to chemotherapy were found. The 

therapeutic efficacy of cancer depends on the strength of the 

immune response against tumours.  (TILs), including CD3, 

CD4, CD8, and FOXP3 T cells, have been demonstrated to 

reflect the immune response and correlate with patient 

survival across various types of tumours. Immune-mediated 

chemotherapy response and better survival rates in 

malignancies like breast cancer and melanoma is strongly 

correlated with lymphocyte infiltration (21). The survival of 

cancer patients is predicted to be influenced by the density, 

type, and locations of immune cells within tumor specimens 

(22). Chen et al., 2020 23, demonstrated that TILs may both 

promote or suppress tumor progression. For which, there are 

difference in survival benefit of TILs as a single entity. 

  

4. Conclusion 

TILs play a pivotal part in immunoediting, 

especially in the elimination phase. Diagnostic biomarkers 

are widely used in clinical practice, but research is 

expanding to identify new biomarkers for clinical trials, 

leading to an increase in predictive biomarker and 

therapeutic options. Our study has provided evidence 

supporting the employing of (TILs) including CD4 cells as 

an indicator for predicting  response in patients with 

(NSCLC). Additionally, more analysis is warranted to 

explore the correlations between (TILs) and other clinical 

and pathological features, such as the expression of PD-L1, 

FOXP3 and CD8 cells .  
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