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ABSTRACT 

 

 
Background and Objectives: Human papillomavirus (HPV) causes about 4.5% of all new human cancers. The purpose of 

this study was to look into the prevalence of various HPV types in patients with lung cancer. 

Materials and Methods: The study included a cohort of 61 individuals who had received treatment at Imam Khomeini 

Hospital in Ahvaz between 2011 and 2019. Paraffin-embedded tissues were used for molecular analysis. The primary goal 

was to assess the differences in HPV prevalence between lung cancer patients and a control group, using a Nested PCR assay 

followed by sequencing. 

Results: Among the lung cancer patients, HPV DNA was detected in 10 individuals, while three individuals in the control 

group were also positive (16.3% versus 12.0%, P=0.65). Notably, every detected HPV variant was classified as the high-risk 

type 16. Additionally, the researchers investigated potential associations between age, sex, smoking habits, and lung cancer 

in both HPV-positive and negative patients. The study findings revealed that age, sex, and smoking habits did not show sta- 

tistically significant associations with the presence of HPV (P>0.05). Moreover, Lung cancer incidence was not significantly 

correlated with HPV infection (P>0.05). 

Conclusion: Therefore, according to the study's findings, smoking, HPV infection, and lung cancer prevalence were not 

significantly correlated in the population under investigation. 
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INTRODUCTION 

 
One common and extremely deadly type of can- 

cer is lung cancer. In 2020, It was the most common 

cause of death and the second most common cancer 

in terms of prevalence (1). Globally, Lung cancer is 

predicted to cause 2.1 million new cases and 1.8 mil- 

lion deaths in 2018, making it the leading cause of 

cancer-related mortality (1). Small-cell lung cancer, 

squamous  cell  lung  cancer,  adenocarcinoma,  and 

large-cell lung cancer are the four primary forms of 

lung cancer. Small-cell lung cancer and squamous 

cell lung cancer are more commonly observed in 

men, while adenocarcinoma is more prevalent in 

non-smoking women (2). 

A number of variables, including the use of tobac- 

co and infectious agents like Mycobacterium tuber- 

culosis and possibly human papillomavirus (HPV), 

are linked to an elevated risk of lung cancer (3, 4). 

According to a comprehensive meta-analysis con- 
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ducted in 2009, 24.5 percent of cases of lung can- 

cer worldwide had HPV (5). However, a more recent 

systematic review and meta-analysis from 2023 re- 

vealed a lower 16.4 percent HPV DNA prevalence in 

primary lung cancer. It is noteworthy that the specific 

pathological subtype and geographic location have a 

substantial impact on the detection of HPV DNA in 

lung cancer (6). Asian nations have the highest rates 

of HPV-positive lung cancer cases, with some studies 

showing a prevalence of over 78% (5). 

The Papillomaviridae family comprises over 450 

types, approximately 200 of which infect humans 

(7, 8). Among these, the HPV is the most common 

cause of STDs worldwide, and it is a major contribut- 

ing factor to a number of human cancers. Analysis of 

the global cancer burden reveals that approximately 

4.5% of all newly diagnosed cancer cases worldwide 

are caused by HPV, equating to roughly 630,000 

cases annually. This attributable fraction exhibits a 

substantial gender disparity, representing 8.6% of all 

cancer cases in women as opposed to 0.8% in men. 

The spectrum of HPV-related cancers primarily 

encompasses the cervix, but also comprises a signifi- 

cant percentage of cancers of the head and neck area 

and the anogenital tract, which includes the vulva, 

vagina, penis, and anus (9, 10). Human papillomavi- 

ruses are divided into two groups based on their can- 

cer-causing potential: high-risk (HR) and low-risk 

(LR), with approximately 14 types falling into the 

HR category. Cervical, anal, penile, and oropharyn- 

geal cancers are just a few of the many cancers that 

HR-HPVs can cause (8, 11). While many HPV infec- 

tions are asymptomatic and resolve spontaneously, 

detection and screening are crucial due to their asso- 

ciation with a broad spectrum of cancers, especially 

cervical cancer, which accounts for approximately 

99% of cases (12-14). Among the HR-HPVs, HPV 

18 and HPV 16 have the strongest association with 

the development of cancer. These two types account 

for about 70% of cervical cancer cases (15) and have 

an even higher prevalence in other HPV-related can- 

cers. For example, in individuals with oropharyngeal 

cancer, the prevalence of these two viruses can be 

as high as 90% (16). In a 2021 meta-analysis con- 

ducted by Christian Schulz in Germany, out of 9,385 

lung cancer patients, 1,268 cases were found to be 

HPV-positive, indicating a positivity rate of 13.5% 

(17). 

However, previous findings have been controver- 

sial, particularly due to geographical variations and 

the use of different methods. Therefore, this research 

aimed to determine whether HPV was present in 

samples of lung cancer patients from Imam Kho- 

meini Hospital in Ahvaz between 2011 and 2019. 

Paraffin-embedded lung cancer tissue and control 

samples were collected, examined, and then subject- 

ed to Nested-PCR testing. The extracted DNA was 

subsequently analyzed by sequencing. Furthermore, 

viral types were identified using online databases. It 

is crucial to remember that our research only looked 

at a small portion of the Iranian population, a demo- 

graphic that has not received much research attention 

in relation to this specific subject. As a result, our 

research advances knowledge about the prevalence 

of HPV in lung cancer in this specific population. 
 

 
 
MATERIALS AND METHODS 

 
Inclusion and exclusion criteria. We have cho- 

sen paraffin-embedded tissues of excellent quality 

that have been diagnosed with small cell lung can- 

cer, squamous cell lung cancer, adenocarcinoma of 

the lung, and large cell lung cancer for the purpose 

of molecular analysis. However, we excluded certain 

samples due to inadequate volumes of tissue and the 

absence of patient information in their corresponding 

records. 

 
Sample and ethics approval. This case-control 

study was approved by the Ethics Committee of 

AJUMS (IR.AJUMS.MEDICINE.REC.1399.004). 

From February 2011 to March 2019, a total of 86 par- 

affin-fixed lung tissue samples were chosen from the 

Imam Khomeini Hospital in Ahvaz's pathology de- 

partment archive. Among the samples, 61 were lung 

cancer samples of various types, and 25 were healthy 

samples (negative for lung cancer). The lung cancer 

samples consisted of 8 small-cell lung cancer sam- 

ples, 12 squamous cell lung cancer samples, 4 ade- 

nocarcinoma samples, and 1 large-cell lung cancer 

sample. The remaining 36 samples that did not fit into 

any of these categories were classified separately. For 

deparaffinization and rehydration, the tissue samples 

were divided into 5-micrometer sections and put in 

microtubes. 

 
Deparaffinization and rehydration. The depar- 

affinization and rehydration protocol was according 

to the approach published by Kumar et al. (2020), 
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with minor modifications to optimize for our labora- 

tory conditions (18). The samples were subjected to 

deparaffinization and rehydration procedures using 

xylene and graded ethanol solutions (98%, 90%, and 

70%, respectively). Each 1 ml microtube received 

approximately 300-400 μl of xylene, which was then 

gently mixed for 5 minutes before being centrifuged 

at 2000 rpm using the Labnet Prism R Refrigerated 

Micro-Centrifuge C2500-R. Following that, for the 

rehydration process, the samples were consecutively 

exposed to ethanol solutions with various concentra- 

tions (98%, 90%, and 70%) for 5 minutes each. 

 
Tissue digestion. The tissue samples were digest- 

ed using a lysis buffer and proteinase K (Sina Clone 

MO5421-Proteinase K). While lysis buffers generally 

have a similar composition across different sources, 

there might be variations in details depending on the 

specific tissue, desired volume, and objective of use 

(18-20). The following components were employed in 

this experiment: 10 mM Tris-HCl (pH 8.0), 100 mM 

EDTA (pH 8.0), 50 mM NaCl, 0.5% SDS, and pro- 

teinase K. 

The lysis buffer and proteinase K were added to 

the samples at the same time. Subsequently, For one 

hour, the samples were incubated at 60°C. Following 

that, the samples were placed in a shaking incubator 

(LLSI-3016R LABTECH) overnight. The samples 

were inspected for tissue digestion, and if all desired 

tissues were digested, they were prepared for further 

steps. An extra 10 μl of proteinase K was added to 

the samples, and they were left in a shaking incubator 

for the entire night if any discernible tissue remnants 

remained. 

 
DNA extraction. The samples' DNA was extract- 

ed using a pH 8 phenol-chloroform-isoamyl alcohol 

solution (21). After a few minutes of gentle shaking, 

the samples were centrifuged for 20 minutes at 20,000 

rpm. The upper phase was carefully transferred to 

separate microcentrifuge tubes. In order to aid in the 

precipitation and sedimentation of nucleic acids (19, 

22), an equal volume of absolute ethanol was added 

to the upper phase, followed by the addition of 10 μl 

of 1 M NaCl. The samples were then stored overnight 

at -20°C in a refrigerator. Subsequently, the samples 

were centrifuged at 20,000 rpm for 30 minutes. The 

upper liquid was removed, and to remove any remain- 

ing alcohol, the microcentrifuge tubes holding the 

precipitated DNA were left to air dry. Finally, 10 μl of 

distilled water was added to each sample. 

To ensure the quality of the isolated DNA, sever- 

al quality control methods were employed. Thermo 

Fisher Scientific's NanoDrop One spectrophotometer 

was used to assess the amount and purity of the ex- 

tracted DNA. In particular, UV absorbance at 260 nm 

was used to measure DNA concentration. In order to 

identify possible contaminants, such as proteins or 

organic compounds, purity was evaluated by com- 

puting the absorbance ratios A260/A280 and A260/ 

A230.  Gel electrophoresis was employed to evaluate 

DNA integrity and detect impurities. DNA from each 

sample was stored at -70°C. 

 
Nested-PCR procedure. To carry out a sensitive 

and precise diagnostic test to identify different types 

of high-risk and low-risk HPV, we used the Nest- 

ed-PCR  test with  two  pairs  of  primers:  MY09/11 

(MY09: CGTCCMARRGGAWACTGATC, MY11: 

GCMCAGGGWCATAAYAATGG) and GP5/6+ 

(GP5+: TTTGTTACTGTGGTAGATAC, GP6+: 

GAAAAATAAACTGTAAATCA). This test aimed 

to identify the hyper-variable L1 capsid region (23- 

29). 

For the initial PCR, Taq 2X Master Mix Red, 400 

ng of DNA sample, deionized water, 1.5 mM MgCl2, 

and MY09/11 primers were all included in the reac- 

tion mixture. Thermal cycling (PeqLab PeqSTAR, 

Germany) was carried out for ten minutes at 95°C, 

one minute at 95°C, one minute at 55°C, and one min- 

ute at 72°C for extension. After 35 cycles of these pro- 

cedures, a final extension step was performed for five 

minutes at 72°C. 

Ampliqon Taq 2X Master Mix Red, 1.5 mM MgCl2, 

deionized water, GP5/6 primers, and 1 or 2 μl of the 

first run's products made up the reaction mixture for 

the second PCR cycle. Initial denaturation at 95°C for 

five minutes, denaturation at 95°C for one minute, an- 

nealing at 40°C for one minute, and extension at 72°C 

for one minute were the thermal cycling conditions. 

Following a final extension step at 72°C for five min- 

utes, these procedures were repeated 35 times. 

PCR  amplification and  Sanger  sequencing  were 

conducted to confirm the presence of specific DNA 

targets. The resulting PCR products were observed 

on a 2-D agarose gel for the determination of a range 

of approximately 150 bp, which indicates HPV DNA. 

An NTC control (non-template control) was used to 

prevent contamination in the PCR process. Positive 

samples were then sequenced using the Sanger se- 
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quencing method (Niagen Noor Laboratory). 

The obtained results and data were assessed and 

validated using Chromas version 2.5.0, SPSS ver- 

sion 25, and the BLAST software accessible at 

https://blast.ncbi.nlm.nih.gov/. After alignment of the 

sequence, it was observed that the 13 HPV16-positive 

samples shared 100% sequence identity. Two genes 

were consequently added to the GenBank database. 

To perform phylogenetic analysis, two Ahvaz strains 

of the HPV16 L1 gene, with accession numbers 

OR901497 and OR901498, were employed. With the 

use of MEGA version 7.0 software, the phylogenetic 

tree was constructed using the maximum likelihood 

method. 
 

 
 

RESULTS 

 
This study included a total of 86 participants, who 

were stratified into a lung cancer group (n=61) and a 

healthy control group (n=25). The mean age of the en- 

tire cohort was 58.63 ± 19.56 years, with a majority 

of participants (48/86, 55.81%) aged over 60 years. 

The study population was predominantly male (61/86, 

70.93%). Overall, HPV DNA was detected in 15.12% 

(13/86) of all samples. All 13 positive samples were 

identified as high-risk HPV-16. A prevalence of 16.3% 

(10/61) was found within the lung cancer group, while 

the prevalence in the control group was 12.0% (3/25). 

Table 1 presents the differences in means and relation- 

ships between the variables of age, sex, smoking sta- 

tus, and lung cancer. The analysis's findings showed 

that smoking and an individual's risk of developing 

lung cancer were correlated (p < 0.05, r = 0.48). 

The distribution of HPV-16 according to age, sex, 

smoking status, and lung cancer status was exam- 

ined in two groups of patients: those with and with- 

out the virus. The study's findings demonstrated that 

the demographic variables of age, sex, and smoking 

were not significantly related to the presence of the 

virus in the patients (p > 0.05). Additionally, there 

was no significant correlation (p > 0.05) between the 

virus's presence and the patients' prevalence of lung 

cancer. 

This study also examined the types of cancer in two 

groups of patients: those with and without the virus. 

The findings showed that there was no significant cor- 

relation (p > 0.05) between the presence of the virus 

and various cancer types. Table 2 displays the analy- 

sis's findings. 

DISCUSSION 

 
Given the high prevalence and mortality rate of 

lung cancer, it is essential to identify the underlying 

causes in order to enhance preventive measures and 

treatment strategies. Despite the fact that tobacco 

use has long been known to be a major risk factor, 

the number of reported cases among nonsmokers 

has significantly increased in recent years (30-32). 

In this study, HPV-16 was detected in 10 of 61 lung 

cancer samples and in 3 of 25 controls. Nevertheless, 

there was no significant correlation between the two 

groups according to the statistical analysis (P value 

> 0.05, P = 0.65). Therefore, it is imperative to inves- 

tigate alternative factors, such as infectious agents. 

HPV, known to be implicated in various cancers, 

may also play a role in lung cancer development. 

Assessing the presence of HPV in cancerous tissues 

provides  valuable  insights  for  targeted  prevention 

and treatment. However, it is crucial to highlight that 

the virus's existence in tissues does not necessarily 

imply a direct association with cancer, as indicated 

by this study and related investigations (33, 34). Due 

to the challenges in obtaining samples from healthy 

individuals or the limited availability of healthy 

samples, most studies conducted in this field are not 

case-control studies. Many case-control studies have 

identified high-risk HPVs in the tissues of healthy in- 

dividuals (35, 36). 

Viral infections display diverse characteristics that 

directly or indirectly contribute to carcinogenesis. 

These characteristics include latency, long-term and 

chronic infections, widespread transmission, poten- 

tial for reinfection, and the "hit-and-run" hypothesis. 

The "hit-and-run" hypothesis postulates that viruses 

initiate cancer development. However, over time, it is 

thought that the viral genome is completely removed 

from the host cell, either by an immune response 

or by multiple mutations being accumulated. If this 

scenario transpires, it is feasible that many types of 

cancer, not traditionally linked to viral causes, might 

have been triggered by a virus, despite the subse- 

quent loss of viral DNA. Even with the utilization 

of highly sensitive molecular techniques, like nested 

PCR, it is not possible to trace viral genomes. Al- 

though this study detected viral DNA in some sam- 

ples, the potential role of mechanisms such as 'Hit 

and Run' in the negative samples cannot be entirely 

ruled out. 

As shown in Fig. 1, the tree demonstrates that 
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Table 1. Frequency and significance of relationships among demographic variables, lung cancer, and types of lung cancer. 

 

Variables  Total Lung Cancer P  Cancer type  

  N (%)   Type 1 Type 2           Type 3 Type 4 Others a 
Mean ± SD  58.63 ± 19.56 60.1 ± 15.63 0.42* 54.63 ± 20.84 58.33 ± 13.16  67 ± 13.09 53 ± 0 60.97 ± 16.24 
Age <40 14 (16.28%) 7 (50%)  2 (28.6%) 1 (14.3%)       0 (0.0%) 0 (0.0%) 4 (57.1%) 

 40-60 24 (27.91%) 20 (83.3%) 0.15** 3 (15.8%) 5 (26.3%) 1 (5.3%) 1 (5.3%) 9 (47.3%) 

 >60 48 (55.81%) 34 (70.83%)  3 (9.4%) 6 (18.8%) 3 (9.4%) 0 (0.0%) 20 (62.4%) 
Sex Male 61 (70.93%) 43 (70.49%)  5 (12.5%) 8 (20.0%) 3 (7.5%) 1 (2.5%) 23 (57.5%) 

 Female 25 (29.07%) 18 (72.0%) 0.84** 3 (16.7%) 4 (22.2%) 1 (5.6%) 0 (0.0%) 10 (55.6%) 
Smoker b Yes 9 (42.86%) 9 (100.0%)  1 (11.1%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 8 (88.9%) 

 No 12 (57.14%) 6 (50.0%) 0.01** 0 (0.0%) 0 (0.0%) 0 (0.0%) 1 (14.3%) 6 (85.7%) 

 

Note: a=3 missing data in cancer type (others), b= The data of only 21 people about smoking or non-smoking were available 

in the files of patients; p value for *: Independent Samples T-Test **: χ2 test; type1: small cell lung cancer, type2: squam cell 

lung cancer, type3: adeno cell lung cancer, type4: large cell lung cancer 

 
Table 2. The frequency of the HPV among all individual samples and the studied demographic 

 

Variables  Total 

N=86 (100%) 
Negative 

N=73 (84.88%) 
Positive 

N=13 (15.12%) 
P-value 

Age Total 58.63 ± 19.56 58.85 ± 20.2 57.25 ± 15.69 0.47* 

 <40 14 (16.28%) 12 (85.7%) 2 (14.3%) 0.97** 

 40-60 24 (27.91%) 20 (83.3%) 4 (16.7%)  
 >60 48 (55.81%) 41 (85.4%) 7 (14.6%)  
Sex Male 61 (70.93%) 49 (80.3%) 12 (19.7%) 0.06** 

 Female 25 (29.07%) 24 (96.0%) 1 (4.0%)  
Smoker a Yes 9 (42.86%) 6 (66.7%) 3 (33.3%) 0.15** 

 No 12 (57.14%) 11 (91.7%) 1 (8.3%)  
Lung Cancer Positive 61 (70.9%) 51 (83.7%) 10 (16.3%) 0.65** 

 Negative 25 (29.O%) 22 (88%) 3 (12 %)  
Cancer type Type 1 8 (13.79%) 6 (75.0%) 2 (25.0%) 0.53*** 

 Type 2 12 (20.69%) 11 (91.7%) 1 (8.3%)  
 Type 3 4 (6.9%) 4 (100.0%) 0 (0.0%)  
 Type 4 1 (1.72%) 0 (0.0%) 1 (100.0%)  
 Others b 33 (56.9%) 30 (90.9%) 3 (9.1%)  

 

Note: a= The data of only 21 people about smoking or non-smoking were available in the files of patients. b=3 missing data 

in cancer type (others) 

P-value for *: Mann-Whitney Test, **: χ2 test, ***: Kruskal-Wallis Test 

 
HPV16 exhibits closer relatedness to the HPV52 L1 

gene sequence and the HPV31 L1 gene sequence 

compared to other HPV types. The tree bifurcates 

into two primary clades: one encompassing strains 

from Iran, the Philippines, and other countries, and 

another consisting of strains from the United States 

and other countries. The two Iranian strains are 

closely connected, implying a recent common ances- 

tor. Additionally, the subtree containing the Iranian 

strains demonstrates close relatedness to a subtree 

containing strains from the Philippines and Iran, im- 

plying that the HPV16 in Ahvaz might have originat- 

ed from this region. Nonetheless, the study group's 

15.1% HPV type 16 prevalence indicates that the 

virus might be widespread in Ahvaz. To investigate 

the prevalence of HPV at the provincial level, more 

research is necessary. Other factors may also influ- 

ence the role of HPV in cases of lung cancer, such 
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Fig. 1. Molecular phylogenetic analysis by Maximum Likelihood method 

The evolutionary history was inferred using the Maximum Likelihood method based on the Tamura-Nei model. The tree dis- 

playing the highest log likelihood (-154.13) is presented. The initial trees for the heuristic search were automatically obtained 

by applying the Neighbor-Join and BioNJ algorithms to a matrix of pairwise distances estimated using the Maximum Compos- 

ite Likelihood (MCL) approach. The topology with the highest log likelihood value was selected. The tree is drawn to scale, 

with branch lengths measured in the number of substitutions per site. The analysis involved 26 nucleotide sequences. Codon 

positions included were 1st+2nd+3rd+Noncoding. All positions containing gaps and missing data were removed. There was a 

total of 40 positions in the final dataset. Evolutionary analyses were conducted in MEGA. 

 
as genetic predisposition or the immune system's re- 

sponse to carcinogens. 

The connection between HPV infection and lung 

cancer risk has been investigated in a number of stud- 

ies. For instance, Chiou et al. (2003) discovered a link 

between lung cancer and HPV-16/18 infection in Tai- 

wanese women who do not smoke (37). Crusz et al. 

(2020) suggested that HPV infections may contribute 

to 5% of all cases of human cancers thus, to highlight 

the potential impact of HPV on cancer development 

(38). Ragin et al. (2014) conducted meta-analyses and 

consistently revealed that the most prevalent geno- 

types in lung tumors globally are HPV16 and HPV18 

(39). Though , Anantharaman et al. (2014) conducted 

over 50 case studies on HPV DNA presence in the 

tissues of lung tumors without proving a clear causal 

link between lung cancer and HPV infections (34). 

Karnosky et al. (2021) carried out a meta-analysis 

and systematic review that further support the hy- 

pothesis that high-risk oncogenic HPV infections 

considerably raise the risk of lung cancer, potentially 

paving the way for prevention through prophylactic 

vaccines (17). Nie et al. (2022) provide recent evi- 

dence suggesting that HPV infection may contribute 

to angiogenesis in lung cancer, further implicating 

its role in disease development (40). 

On the other hand, studies such as Argyri et al. 

(2017) declared that there was no correlation between 

lung cancer and HPV status when using mRNA tests 

as the most reliable method for assessing the connec- 

tion between malignant transformation and HPV (41). 

He et al. (2020) found no evidence of a link between 

primary lung cancer and HPV infection in the Chi- 

nese population (33). Similarly, Kapeu et al. (2010) 

found no association between HPV16 or HPV18 

infections and lung cancer in women (42). Further- 

more, a meta-analysis by Sirera et al. (2022) empha- 

sized how HPV prevalence varies greatly across the 

globe in primary lung cancer specimens and noted 

that it is still debatable whether HPV infection causes 

lung cancer (43). In addition, a separate analysis car- 

ried out by Park et al. (2007) and Badillo Almaráz et 

al. (2013) It found that HPV infection prevalence in 

patients with non-small cell lung cancer varies from 
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region to region, such as Korea and Mexico, giving 

information about possible differences in HPV prev- 

alence among various lung cancer populations (44, 

45). 

These conflicting findings highlight the complexity 

of the association between HPV infection and lung 

cancer. While some studies indicate a potential con- 

nection, others do not find a significant association. 

These disparities may be attributed to factors such as 

regional variations, sample sizes, and methodologi- 

cal differences across studies. the study's outcomes 

highlight a moderate correlation between smoking 

and the prevalence of lung cancer (Table 1). Never- 

theless, there was no discernible link found between 

lung cancer and other demographic factors. Further- 

more, no correlation was found between demograph- 

ic variables and HPV infection. Conducting a larger 

population study with a more substantial number of 

participants could yield more comprehensive and 

pertinent results. 

It is important to acknowledge that the accuracy 

and validity of molecular research results may be 

influenced by the limitations of working with par- 

affin-embedded tissues. Consequently, these lim- 

itations should be considered, and measures should 

be taken to mitigate their impact. Not incorporat- 

ing housekeeping genes in the analysis can lead to 

misleading outcomes, thereby advocating for their 

inclusion  in  future  molecular  research.  Although 

this study obtained high-quality paraffin samples of 

lung cancer from Imam Khomeini Hospital in Ahvaz 

throughout the years, it is advisable to collect larger 

samples from multiple reference hospitals across the 

country, if feasible. This approach would ensure that 

the findings are representative of a diverse popula- 

tion and diminish potential biases associated with a 

single hospital sample. 
 

 
 

CONCLUSION 

 
The association   between HPV infection and the 

risk of lung cancer is still the subject of active debate 

in academia. Although some studies have suggested 

a possible association, conflicting results and incon- 

clusive data justify further extensive research efforts 

to determine the exact role of HPV in the pathogen- 

esis of lung cancer. 

In conclusion, some studies suggest a possible asso- 

ciation between HPV infection and lung cancer, but 

the evidence is still inconclusive. Further research is 

needed to clarify the role of HPV in the development 

of lung cancer and to identify preventive measures 

such as prophylactic vaccines. 

Lung cancer and HPV-16 infection were not found 

to  be  significantly correlated  in  this  case-control 

study conducted in Ahvaz, Iran. Although a strong 

link between smoking and lung cancer was con- 

firmed, the etiological role of HPV remains unclear 

and warrants further extensive investigation in this 

population. The detection of a high prevalence of 

HPV-16 underscores the complex and potentially in- 

direct nature of this relationship. 
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