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Abstract 

Background: The status of antitumor immunity represented by the expression of programmed 

cell death-1 (PD-1)/programmed cell death-ligand 1 (PD-L1) and immune cell (IC) infiltration is 

unknown in HIV-infected patients with non-small cell lung cancer (NSCLC). 

Methods: Fifteen HIV-infected patients with NSCLC were compared with 29 non-HIV-infected 

patients with NSCLC. Analysis of 13 propensity score-matched patients in the two groups was 

also compared. The expression of PD-1/PD-L1 and tumor infiltration by CD4+, CD8+ and CD56+ 

immune cells were examined by immunohistochemistry; score of ≥ 2 was defined as positive. 

Results: Although high PD-L1 expression in tumor cells was observed in HIV and non-HIV 

cohorts, the association of PD-1/PD-L1 was significant only in the HIV cohort. In overall as well 

as the propensity-matched analyses, HIV-infected patients with high PD-L1 expression showed 

shorter survival than HIV-infected patients with low PD-L1 expression; no significant difference 

was observed in this respect in the non-HIV cohort. 

Conclusion: High PD-L1 expression in tumor tissue was associated with poor prognosis in 

HIV-infected NSCLC patients but not in non-HIV-infected NSCLC patients. These results suggest 

that antitumor immunity by PD-1/PD-L1 axis might be suppressed more in HIV-infected NSCLC 

patients as compared to their non-HIV-infected counterparts. 
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Précis 

Elevated PD-L1 expression correlated with poor prognosis in HIV patients with NSCLC. There 

was no correlation for non-HIV patients with NSCLC. 

 

Abbreviations 

CI  Confidence interval 

ECOG  Eastern Cooperative Oncology Group 

EGFR  Epidermal growth factor receptor 

FFPE  Formalin-fixed paraffin-embedded 

ICs  Immune cells 

IHC  Immunohistochemistry 

NADCs  Non-AIDS defining cancers 

NSCLC  Non-small cell lung cancer 

PS  Performance status 

TC  Tumor cells 



Page4 of 25 

1. INTRODUCTION 

Recent advances in highly active antiretroviral therapy have helped achieve stronger 

inhibition of HIV and restoration of immune function, which has made survival of HIV-infected 

patients similar to that of non-HIV-infected populations [1]. However, a recent increase in 

mortality from non-AIDS defining cancers (NADCs) in HIV-infected patients has been reported. 

Of these, lung cancer is the most common NADC and accounts for 5% of all deaths among 

HIV-infected patients [2]. Immunodeficiency is a significant risk factor for malignancy and the 

high incidence of lung cancer in HIV-infected patients seems to be related with HIV-induced 

immunodeficiency. In a previous study, microsatellite alterations that generate genetic instability 

were observed more frequently in lung cancer patients infected with HIV, as compared to their 

non-HIV infected counterparts [3]. However, a retrospective analysis found no direct association 

of low CD4+ T cell counts or elevated HIV viral load on the incidence of lung cancer in 

HIV-infected patients [4]. The etiopathogenesis of lung cancer in HIV-infected patients is not 

well-understood owing to a paucity of investigations on the molecular mechanism of tumor 

development in these patients. 

The advent of the immune checkpoint blockade therapy with mAbs targeting immune 

co-inhibitory molecules has brought about a paradigm shift in the treatment of malignant tumors. 

The blockade of interaction between PD-1 on the immune effector cells and the PD-L1 on TC 
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has been shown to reverse the suppression of antitumor immunity and to show a significant 

antitumor effect in the context of different malignancies including advanced non-small cell lung 

cancer (NSCLC) [5]. Currently, different types of mAb therapies are available and these include: 

nivolumab for tumors with squamous cell histology [6] and non-squamous cell histology [7] in 

second-line setting, pembrolizumab for tumors with high PD-L1 expression (>50%) in first-line 

setting [8], or in second-line setting for tumors with 1%–49% PD-L1 expression [9], and 

atezolizumab for all subtypes of NSCLC in the second-line setting [10]. 

The efficacy of immune checkpoint blockade therapy with anti-PD-1 mAbs against NSCLC in 

HIV-infected patients is not known. Exhaustion of CD8+ T cells owing to persistent immune 

stimulation is well-documented in HIV- infected patients on antiretroviral therapy [11]. Moreover, 

the status of antitumor immune response in HIV-infected NSCLC patients, which is an essential 

prerequisite for successful immune checkpoint blockade therapy, is not well-characterized. In the 

present study, PD-1/PD-L1 expression and immune cell infiltration in lung cancer tissues were 

analyzed and correlations with clinical characteristics examined in HIV-infected and 

non-HIV-infected patients with NSCLC. 

 

PATIENTS AND METHODS 

Patients and tumor specimens 
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All consecutive HIV-infected NSCLC patients (n = 15; all male; median age at diagnosis: 63 

years) diagnosed between June 1996 and August 2015 at the Tokyo Metropolitan Cancer and 

Infectious disease Center Komagome Hospital were included in the study. Data pertaining to the 

following clinical and biological characteristics were compared: age, gender, smoking status; 

Eastern Cooperative Oncology Group (ECOG) performance status (PS) at diagnosis; tumor 

histology (2004 World Health Organization classification); clinical stage (7th TNM classification), 

and treatment received for lung cancer. HIV-viral load and median CD4+ lymphocyte counts at 

diagnosis of NSCLC were also examined. The patients were observed until August 2015. Thirty 

clinically-matched non-HIV-infected patients with NSCLC, diagnosed between 2007 and 2015 at 

our institution were included in the control group. 

 

Immunohistochemistry 

The expression of PD-1/PD-L1 and infiltration of CD4+, CD8+ and CD56+ immune cells (ICs) in 

NSCLC tissue from patients was examined by immunohistochemistry (IHC). Five micrometer–

thick sections were prepared from formalin-fixed, paraffin-embedded tissue specimen blocks. 

Immunostaining was automatically performed using HISTSTAINER (Nichirei Biosciences, Tokyo, 

Japan). Sections were treated with primary antibodies: CD8 (C8/144B; 1:100, Nichirei 

Bioscience, Tokyo, Japan); CD4 (NCL-CD4-IF6; 1:100, Novocastra Laboratories, Newcastle, 
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United Kingdom); CD56 (clone CD56; 1:50, Novocastra Laboratories, Newcastle, United 

Kingdom); PD-1 (NAT105, 1:500, Abcam, Cambridge, UK); PD-L1 (E1L3N, 1:800, Cell Signaling 

Technology, Danvers, MA). Secondary antibodies used were SKJ-4100 (Vector Laboratories, 

Burlingame, CA) and DAB peroxidase substrate kit SK-4100 (Vector Laboratories). 

Stained slides were examined independently by two pathologists, who were blind to the 

clinical information. Whole areas of tumor cells (TC) were examined for PD-L1 expression under 

light microscope, at ×100 magnification, in at least five fields of randomly selected tumor areas. 

PD-L1 expression in the ICs was excluded from this analysis. Counts of CD4+, CD8+, CD56+, and 

PD-1 ICs in the stromal areas were performed at ×400 magnification in at least five randomly 

selected fields (Supplementary figures; 1, 2, 3, and 4). 

The intensity scoring criteria were adopted from the criteria used in OAK studies [10] and 

POPLAR [12]. The expression of PD-L1 was scored as percentage of observed area: TC3 ≥ 50% 

(Fig. 1a); TC2 ≥ 5% and < 50% (Fig. 1b); TC1 ≥ 1% and < 5% (Fig. 1c); and TC0 < 1% (Fig. 1d). 

The infiltration of ICs was scored as a percentage of the observed area: IC3 ≥ 10% (Fig. 1e); IC2 

≥ 5% and < 10%; IC1 ≥ 1% and < 5%; and IC0 <1% (Fig. 1f). 

This study was approved by the institutional review board at The Jikei University School of 

Medicine (26-010 7515) and the Tokyo Metropolitan Cancer and Infectious disease Center 

Komagome Hospital (#1468). 
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Statistical analysis 

We performed matched analyses to minimize the effect of selection bias and potential 

confounding. We adjusted for differences in the baseline characteristics of patients by 

propensity-score matching [13,14]. The following five variables were used to calculate the 

propensity scores: age, epidermal growth factor receptor (EGFR) mutation sites, PS, cigarette 

smoking, recurrence, and advanced stage. The statistic was calculated to evaluate the goodness 

of fit. Patients in the HIV and the non-HIV groups were matched with the closest estimated 

propensity score using the following algorithm: 1:1 optimal match with a ± 0.02 caliper and no 

replacement [15]. 

The association between the intensity of PD-L1 expression or the infiltration of ICs and 

clinicopathological variables was analyzed statistically using Pearson's chi-square test. The 

correlation between the intensity of PD-L1 expression and IC infiltration was assessed using 

Spearman’s rank correlation. Also, between-group differences with respect to PD-L1 expression 

and categorical variables were assessed with Mann-Whitney U-test. 

Survival time was measured from the date of diagnosis to the date of death or lost 

follow-up and survival curves were generated by Kaplan-Meier method. Between–group 

difference in survival was assessed using the log-rank test. Univariate analyses were performed 
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using Mann-Whitney U-test for continuous variables, and Fisher’s exact test for categorical 

variables. 

A two-sided p-value < 0.05 on univariate analysis was regarded as statistically significant. 

Each variable (HIV status, staging, EGFR mutation status, and PD-L1 expression) was 

quantified using Cox proportional hazard model with 95% confidence interval (CI) (a two-sided 

P-value < 0.05 was considered as statistically significant). Analyses were performed for the 

overall cohort as well as for the propensity-matched cohorts to confirm reproducibility. 

All statistical analyses were performed with JMP 11.2.1 software (SAS Institute, Cary, North 

Carolina, USA). 

 

RESULTS 

Patient characteristics 

Clinical characteristics of the NSCLC patients in HIV or non-HIV cohort of all the patients or the 

propensity matched cohorts are shown in Table 1. Fifteen HIV and 29 non-HIV patients were 

included for the unmatched analysis, and for the propensity matched analysis 13 patients from 

each propensity matched cohort were included. NSCLC was diagnosed by histopathological 

examination of surgical specimen in 53.3% (n = 8) of the HIV cohort and 50.0% (n = 15) of the 

non-HIV cohort, and by that of bronchoscopic biopsy specimen in the remaining patients. 
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Treatment details and prognosis of the lung cancer patients are shown in Table 2. Although 

patient profiles were comparable between the HIV and non-HIV cohorts, one-year survival rate in 

the HIV cohort (66.7%) was significantly lower than that in the non-HIV cohort (100%) (Table 2). 

 

Immunohistochemical analyses of PD-1/PD-L1 expression and IC infil tration of NSCLC 

tissue in HIV and non-HIV cohort 

Representative IHC images of stained sections are shown in Fig. 1. Overall, PD-L1 

expression in NSCLC tissues was positive (IHC 2+ and 3+) in 33.3% of HIV patients and 27.6% 

of non-HIV patients (Fig. 1). Positive PD-1 expression was found in 13.3 % of HIV patients but 

only in 6.9% of non-HIV patients. Infiltration and accumulation of CD4+ T cells in tumor 

specimens from HIV patients (69.6%) was less intense than that in the non-HIV patients (93.1%). 

No significant difference was seen in the infiltration of CD8+ T cells and CD56+ cells between HIV 

and non-HIV. (Fig. 2)  

In the total study population (HIV plus non-HIV cohort), no correlation of the PD-L1 score 

with CD8 (p = 0.86), CD4 (p = 0.080), CD56 (p = 0.73), and PD-1 scores (p = 0.56) was observed. 

However, in the HIV cohort, a significant correlation between PD-L1 and PD-1 scores was 

observed (p = 0.021), while no such correlation was seen in the non-HIV cohort. In the 

propensity matched patients, PD-L1 expression showed a strong correlation with PD-1 (p = 
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0.0081) and a weak correlation with CD8 (p = 0.035) scores; no other correlations were 

observed in the propensity-matched patients. 

 

Association of patient survival with PD-1/PD-L1 expression i n NSCLC tissues in HIV and 

non-HIV cohort 

Overall survival results are shown in Fig. 3 for all (Fig. 3a – j) and propensity score-matched (Fig. 

3k – t) HIV infected and non-HIV infected NSCLC patients, according to the IHC-based 

expression status of CD4, CD8, CD56, PD1 and PD-L1 in the tumors. These results are further 

analyzed by univariate and multivariate analysis (Table 3). On univariate analysis, no significant 

difference in survival was observed between the high and low PD-L1 expression sub-groups in 

the non-HIV cohort (p = 0.80). However, the high PD-L1 expression subgroup in the HIV cohort 

showed significantly shorter survival, compared to the low PD-L1 expression subgroup (p = 

0.0003) (Fig. 3i and Table 3). In the propensity-score matched cohort, survival of high PD-L1 

expression subgroup in the HIV cohort was significantly shorter than in the low PD-L1 expression 

subgroup (p = 0.0010) (Fig. 3s). No significant difference in survival was observed between the 

high and low PD-L1 expression subgroups in the non-HIV cohort (p = 0.67) (Figure 3t). Low-level 

of infiltration of CD56+ cells in the tumor tissue was significantly associated with poor prognosis 

in both the HIV (p = 0.0002) (Fig. 3e) and the non-HIV cohorts (p = 0.002) (Fig. 3f). 
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On multivariate analysis, high expression of PD-L1 in the HIV cohort and low infiltration of CD56+ 

cell in the non-HIV cohort showed a strong correlation with shorter survival (Table 3). 
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DISCUSSION 

In this study, we compared the immune- and cancer-related antigens in NSCLC tissue 

specimens of patients with and without HIV-infection. PD-L1 expressions in TCs and ICs in 

stroma of NSCLC were not significantly different between the HIV and non-HIV cohorts and 

between the propensity score-matched cohorts. However, prognosis of NSCLC patients with 

high PD-L1 expression was significantly poorer in the HIV cohort as compared to that in the 

non-HIV cohort, despite a comparable expression of PD-L1. These results were reproduced in 

the propensity-matched cohort. 

As reported in earlier studies [16,17], the risk of lung cancer incidence is higher, the age of lung 

cancer incidence younger, and prognosis poorer in HIV-infected cohort than in the non-HIV 

cohort. However, a recent analysis of surveillance data pertaining to the post-antiretroviral era 

showed a comparable prognosis for HIV- and non-HIV-infected population [18]. Although several 

factors that confer poor prognosis of lung cancer in HIV-infected patients have been proposed, 

definitive evidence in this respect is yet to be obtained. From the standpoint of antitumor 

immunity, suppression of T cell-mediated antitumor immune response is likely to underlie the 

association between HIV infection and poor prognosis for lung cancer. Indeed, lung cancer 

development was found to be more frequent when CD4+ counts were lower [2]. In HIV-infected 

patients, antigen presenting cells such as dendritic cells and B cells efficiently express PD-L1, 
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which results in the suppression of T cell-mediated antitumor immune activity [19]. HIV infection 

also promotes PD-L1 expression in neutrophils in the blood of HIV-infected patients with lung 

cancer, leading to the suppression of T cell-mediated antitumor immunity through a PD-1/PD-L1 

mediated pathway [20]. Furthermore, antiretroviral therapy may modulate immune status of 

HIV-infected lung cancer patients, and possibly induce an immune environment favorable for 

tumor development [21]. In spite of these assumptions, their contribution to poor prognosis of 

HIV-infected lung cancer patients is still obscure. 

On the other hand, the immune checkpoint mechanism through PD-1/PD-L1 pathway plays a 

pivotal role in the suppression of antitumor immunity and evasion of tumors from immunological 

attack [22]. Recent seminal work has demonstrated spontaneous induction of 

neo-antigen-targeting antitumor immune response, which is sometimes potent enough to 

eradicate the tumor from the body. However, this potent antitumor immune activity is suppressed 

by the immune checkpoint mechanism in which PD-1/PD-L1 axis plays an important role [23]. 

Blockade of PD-1/PD-L1 pathway by treatment with the anti-PD-1/anti-PD-L1 mAb showed 

significant antitumor effect in patients with NSCLC [6 - 10]. For efficient antitumor effect by 

PD-1/PD-L1 blockade, an active T cell response to tumor antigens, presumably neo-antigens 

generated by gene mutation in the tumor tissue, is an essential prerequisite [24]. Interestingly, 

microsatellite instability in tumor tissue occurs more frequently in HIV-infected patients with lung 
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cancer as compared to that in non-HIV infected patients with lung cancer [3], which suggests that 

more immunogenic neo-antigens might be generated in the lung cancer tissues of HIV-infected 

patients. In the present study, infiltration of immune effecter cells, CD4+ and CD8+ T cells and 

CD56+ cells in tumor tissues was comparable in antiretroviral therapy-administered HIV-infected 

NSCLC patients and in non-HIV infected NSCLC patients. These results suggest that with 

effective antiretroviral therapy, antitumor immune response could efficiently work even in 

HIV-infected NSCLC patients. 

Unexpectedly, in the present study, the prognosis of HIV-infected NSCLC patients with high 

PD-L1 expression was significantly worse than that in patients with low PD-L1 expression, while 

no significant difference in prognosis was seen between patients with high and low PD-L1 

expression in the non-HIV infected cohort. In some previous reports, PD-L1 expression in 

malignant tumors (including lung cancer) was shown to be associated with poor prognosis 

[25-27]. In the present study, high PD-L1 expression in NSCLC tissue was more strongly 

associated with poor prognosis in HIV-infected patients as compared to non-HIV infected 

counterparts.  

It is also noteworthy that expression of PD-1 and PD-L1 showed correlation only in the 

HIV-infected cohort. These results suggest that T cell immune response in NSCLC tissue might 

be suppressed, at least in part, via the PD-1/PD-L1 pathway, and that the suppression might be 
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more potent in HIV-infected patients than in the non-HIV-infected patients. The disordered 

modulation of immune system in HIV-infected NSCLC patients may be involved in the enhanced 

suppression of antitumor T cell response via the PD-1/PD-L1 axis [28-30]. Although antiretroviral 

therapy improves long-term survival of HIV-infected patients, it does not eliminate the virus 

completely. Consequently, persistent viral antigenic stimulation continues even in antiretroviral 

therapy-receiving patients, and this results in continuous activation and exhaustion of 

HIV-specific CD8+ T cells [31]. Overproduction of cytokines or other biological modulators 

produced by activated HIV-specific CD8+ T cells may influence the activation status of 

non-HIV-specific CD8+ T cells, including that of tumor-specific cytotoxic T cells. If tumor-specific 

CD8+ cytotoxic T cells undergo exhaustion and become PD-1+ cells under such circumstances, 

antitumor activity mediated by these CTLs may be suppressed more strongly in NSCLC patients 

with high PD-L1 expression. 

Results of the present study do not necessarily support the effectiveness of PD-1/PD-L1 

blockade therapy against NSCLC in HIV-infected patients. Efficacy of PD-1/PD-L1 blockade 

therapy will likely depend on the potency of cytotoxic effect of CTLs in HIV-infected NSCLC 

patients. On severe exhaustion of CD8+CTLs due to persistent immune stimulation by HIV, 

antitumor activity of CTLs is likely to be weak even after blockade of the PD-1/PD-L1 pathway. 

Nonetheless, it seems plausible that in a subset of HIV-infected patients with NSCLC, 
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PD-1/PD-L1 blockade therapy may be able to inhibit tumor activity as long as tumor-specific 

CTLs retain considerable cytotoxic activity. 

We found that low NK cell infiltration in lung cancer tissue was closely associated with poor 

prognosis in the non-HIV-infected NSCLC patients but not in the HIV-infected NSCLC patients. 

Although NK cells play an important role in the prevention of tumor development in lung cancer, 

they are known to elicit promotive function of tumors [30]. The reason for the lack of association 

of low NK cell infiltration with poor prognosis in HIV-infected NSCLC patients is known. Due to 

the intimate cross talk between NK cells and T cells via OX40 [32], modulation of T cell function 

due to HIV infection may have influenced the NK cell response in tumor tissue. Interestingly, it 

was reported that CD56neg CD16+ NK cells are induced during HIV infection and that they show 

impaired effecter functions as NK cells [33]. Implications of the NK cell-mediated antitumor 

activity and tumor promoting activity in HIV-infected NSCLC patients are not clear; however, our 

findings suggest a considerable influence of NK cells on the incidence and development of 

NSCLC in HIV-infected patients. 

The key limitation of the present study is the small number of patients in a single 

institution in which the data were collected over a long period of time, and this may have had an 

influence in the treatment effect. Small sample of patients expressing PD-L1 did not show 

significant differences in survival between HIV and non-HIV patients. However, this is a common 
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limitation of retrospective studies of rare fraction of cancers. By utilizing propensity scores, 

patient backgrounds were widely equalized. Therefore, the under power of the test is avoided. 

Second, we cannot exclude selection bias on the choice of the patients in our institutional 

characteristics. Also, the assessment criteria of PD-L1 and ICs (PD-1, CD4, CD8, and CD56) are 

well validated. We have adopted the similar criteria from recent clinical trials. 

In conclusion, PD-L1 expression status in NSCLC tissues was similar between HIV- 

and non-HIV infected cohorts; PD-L1 expression in NSCLC tissues was associated with poor 

prognosis in patients with HIV-infection. These results suggest more potent suppression of 

antitumor immune response, mediated via PD-1/PD-L1 axis, in NSCLC patients with HIV than in 

those not infected by HIV. 
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Figure legends 

Figure 1. Immunohistochemistry of PD-L1 expression and infiltration of  ICs in tumor 

tissues from patients. a - d: Representative images of few examples of PD-L1+ non-small cell 

lung cancer tissue sections, stained for PD-L1 by Immunohistochemistry. The expression of 

PD-L1 was scored as percentage of observed area, as described in Methods. (a); 3+, (b); 2+, 

(c); 1+, (d); 0. e, f:  Infiltration of CD8+ T cells in tumor microenvironment. The infiltration of ICs 

was scored as a percentage of the observed area. (e) 3+ and (f) 0. 

 

Figure 2. Percent of tumor-infiltrating cells (IC) expressing CD4 (a), PD-1 (b), CD8 (c), or 

CD56 (e), and percent of tumor cells (TC) expressing PD-L1 ( d) in all patients and in 

propensity-score matched patients . Blue bars, red bars, gray bars, and yellow bars indicate 

the intensity of staining and correspond to: 0 (<1%), 1+ (≥ 1% and < 5%), 2+ (≥ 5% and < 10%), 

3+ (≥ 10%) of the stained population, respectively for figures (a), (b), (c), (e) , and 0 (<1%), 1+ (≥ 

1% and < 5%), 2+ (≥ 5% and < 50%), 3+ (≥ 50%) of the stained population, respectively for figure 

(d). 

 

Figure 3. Kaplan-Meier curves showing overall survival (OS) for HIV patients and non-HIV 

patients having lung cancer. OS of all patients (a - j) was shown according to expression 
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status in IHC of CD4 (a and b),  CD8 (c and d) , CD56 (e and f) , PD-1 (g and h) , and PD-L1 (i 

and j) . OS of the propensity score matched HIV patients and non-HIV patients having lung 

cancer was shown (k – t)  according to expression status in IHC of CD4 (k and l) , CD8 (m and n) , 

CD56 (o and p) , PD-1 (q and r) , and PD-L1 (s and t) . OS, overall survival; mOS, median overall 

survival; mo, month; NR, not reached; PSM, propensity score matched; IHC, 

Immunohistochemistry.  
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Table 1. Baseline demographics and clinical characteristics of lung cancer patients living with or without HIV 

infection 

Patient characteristics 

HIV cohort non-HIV cohort 
Propensity score matched 

 HIV cohort non-HIV cohort 

No. of 

patients 

% No. of 

patients 

% No. of 

patients 

% No. of 

patients 

% 

Number of patients 15 - 29 - 13  13  

Median age, years (range) 63 (39–77)  - 62 (39–76)  63 (50–77)  64 (43–76)  

Tobacco use 

 heavy smoker 

 never smoked 

 

12 

3 

 

80.0 

20.0 

 

23 

6 

 

79.3 

20.7 

 

10 

3 

 

76.9 

23.1 

 

8 

5 

 

61.5 

38.5 

Performance status (ECOG) 

 0, 1 

 2 

 3, 4 

 

12 

3 

- 

 

80.0 

20.0 

 

 

24 

4 

1 

 

82.7 

13.8 

3.5 

 

10 

0 

3 

 

76.9 

0 

23.1 

 

11 

1 

1 

 

84.6 

7.7 

7.7 

Median CD4 count (cells/µL) 

[range] 

415 

[118–635] 
- - - 

425 

[118–635] 
- - - 

HIV viral load (copies/µL) 

≥50 

 Undetectable 

 

6 

9 

 

40.0 

60.0 

 

- 

 

- 

 

5 

8 

 

38.5 

61.5 

 

- 

 

- 

Lung cancer characteristics     

Histology 

 adenocarcinoma 

squamous cell carcinoma 

 

11 

4 

 

73.3 

26.7 

 

19 

10 

 

65.5 

34.5 

 

9 

4 

 

69.2 

30.8 

 

9 

4 

 

69.2 

30.8 

Driver mutation 

EGFR mutation status 

 mutation (exon 19/exon 21) 

 wild type 

 unknown 

ALK rearrangement 

 

 

3 (2/1) 

8 

4 

- 

 

 

20.0 

53.3 

26.7 

- 

 

 

6 (3/4) 

12 

9 

2 

 

 

20.7 

41.4 

31.0 

6.9 

 

 

3 

7 

3 

- 

 

 

23.1 

53.8 

23.1 

- 

 

 

1 

8 

4 

- 

 

 

7.7 

61.5 

30.8 

- 

Stage 

 I (A/B) 

II (A/B) 

III (A/B) 

IV 

 

6 (4/2) 

0 (0/0) 

6 (3/3) 

3 

 

40.0 

0.0 

40.0 

20.0 

 

8 (3/5) 

1 (1/0) 

11 (5/6) 

9 

 

27.6 

3.4 

37.9 

31.0 

 

4 (2/2) 

0 (0/0) 

6 (3/3) 

3 

 

30.7 

0 

46.2 

23.1 

 

4 (2/2) 

0 (0/0) 

6 (2/4) 

3 

 

30.7 

0 

46.2 

23.1 

EGFR, epidermal growth factor receptor; ALK, anaplastic lymphoma kinase. Heavy smoker is defined as Brinkman Index or 

BI > 400. 



Table 2. Lung cancer treatment modalities for the patients infected with HIV 

 

 

CI, confidence interval 

Lung cancer treatment modalities for the patients living with HIV 

 HIV cohort 

(n = 15) 

(%) non-HIV 

cohort (n = 29) 

(%) Propensity score matched 

HIV cohort 

(n = 13) 

(%) non-HIV 

cohort (n = 13) 

(%) 

Cancer therapy in the initial setting 

Surgery alone 

Radiotherapy alone 

Chemoradiotherapy (concurrent) 

Chemotherapy 

 

8 

1 

2 

4 

 

53.3 

6.7 

13.3 

26.7 

 

15 

1 

4 

9 

 

51.7 

3.4 

13.8 

31.0 

 

6 

1 

2 

4 

 

46.2 

7.7 

15.4 

30.7 

 

7 

0 

4 

2 

 

53.8 

0 

30.8 

15.4 

Survival time 

Patients in all stages, (95% CI) 

 

Advanced stage (Stage IV), (95% CI) 

 

1-year survival rate in advanced stages 

2-year survival rate in advanced stages 

 

45.1 months 

(21.3–not reached) 

21.3 months 

(2.4–46.1) 

66.7 % 

33.3 % 

 

- 

 

- 

 

- 

- 

 

57.5 months 

(21.4–102.6) 

21.4 months 

(14.1–57.7) 

100.0 % 

35.7 % 

 

- 

 

- 

 

- 

- 

 

45.1 months 

(21.3–not reached) 

21.3 months 

(2.4–46.1) 

66.7 % 

33.3 % 

 

- 

 

- 

 

- 

- 

 

102.6 months 

(12.9–102.6) 

21.4 months 

(14.1–57.5) 

100.0 % 

35.7 % 

 

- 

 

- 

 

- 

- 



Table 3. Univariate and multivariate analysis of overall survival in lung cancer patients with and 

without HIV 

 
CI, confidence interval; HR, hazard ratio; NR, not reached; OS, overall survival. 

*p < 0.05. 

Univariate analysis 

Variants 
HIV Non-HIV 

n Median OS (months) [95% CI] p-value n Median OS (months) [95% CI] p-value 

Immunological status 

PD-L1 

 high 

 low 

PD-1 

 high 

 low 

CD4 

 high 

 low 

CD8 

high 

low 

CD56 

high 

 low 

 

 

5 

10 

 

2 

13 

 

14 

1 

 

15 

- 

 

1 

14 

 

 

NR [35.8–NR] 

27.2 [2.4–27.2] 

 

NR [2.4–NR] 

45.1 [35.8–NR] 

 

45.1 [21.3–NR] 

35.8 [NR] 

 

45.1 [21.3–NR] 

 

 

2.4 [2.4–NR] 

45.1 [16.2–46.1] 

 

 

0.0003* 

 

 

0.98 

 

 

0.039 

 

 

- 

 

 

0.0002* 

 

 

 

8 

21 

 

3 

26 

 

27 

2 

 

26 

3 

 

2 

27 

 

 

64.3 [3.4–102.6] 

57.5 [20.5–NR] 

 

12.9 [NR] 

57.5 [21.4–102.6] 

 

57.5 [21.4–102.6] 

NR [3.4–NR] 

 

102.6 [21.4–102.6] 

57.5 [3.4–57.5] 

 

NR [21.4–NR] 

21.4 [12.9–57.5] 

 

 

0.80 

 

 

0.002 

 

 

0.023* 

 

 

0.25 

 

 

0.002* 

Multivariate analysis 

Variants 
HIV Non-HIV 

HR 95% CI P-value HR 95% CI p-value 

PD-L1 3.90 3.8–23.9 0.002* 0.55 0.05–4.1 0.56 

CD56 0.46 0.08–2.5 0.36 10.7 1.39–231.7 0.02* 







OS of all HIV+ patients according to:
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