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A case of squamous cell carcinoma of the lung ==
misdiagnosed as tuberculosis. Is HPV infected
by oral sex the causative agent?
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Abstract

Background The integration of high-risk human papilloma virus (HPV) DNA into the human genome has been
implicated in cervical carcinogenesis and head and neck squamous cell cancer. However, its role in lung squamous
cell carcinoma is not well understood. In addition, tuberculosis (TB) and lung cancer(LC) share similar clinical
symptoms and imaging features, increasing the risk of misdiagnosis.

Case Presentation The patient presented with a 16-month history of hemoptysis, chest pain, and occasional
fatigue, without fever, chills, or history of mechanical damage or autoimmune diseases. Examination revealed normal
vital signs and laboratory parameters, except for a positive interferon-gamma release assay indicating tuberculosis
infection. Bronchoscopic examinations identified congestion and edema of the tracheal wall, along with a tiny lesion
in the right wall of the trachea. She had been misdiagnosed with tuberculosis. However, the diagnosis of squamous
cell carcinoma was eventually confirmed by endoscopic biopsy. The patient’s macrogenomic second-generation
sequencing (MNGS) of the bronchoscopic biopsy specimen was positive for HPV-16.The patient’s sex partner tested
positive for HPV-16 in penile scrapings, indicating HPV transmission through oral sex.

Conclusions This case highlights the potential for HPV infection acquired through oral sex to lead to lung squamous
cell carcinoma. It emphasizes the importance of considering HPV-associated malignancies in patients with respiratory
symptoms who engage in oral sexual behaviors.
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Background

Pulmonary tuberculosis and lung cance are both com-
mon diseases with poor prognosis and high mortality
worldwide. The radiological features and clinical symp-
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infection and lung cancer remains controversial [3]. Here,
we report a case of squamous cell carcinoma of the tra-
chea initially misdiagnosed as tracheal tuberculosis and
explore the role of HPV infection and gene integration in
its pathogenesis.

Case presentation

A 38-year-old woman attended our hospital with a
16-month history of Intermittent cough and hemopty-
sis of unknown etiology. The patient also present with
fatigue and occasional chest pains. She felt feverish, but
her temperature was within the normal range.She had no
history of smoking or alcohol consumption and no occu-
pational history related to dust exposure. No history of
mechanical or physical damage or autoimmune diseases
was reported.

On examination, we found the patient to be generally
well; her blood pressure was 121/60 mm Hg, heart rate
95 beats per min, oxygen saturation 98% room air, body
temperature 36.5°C. Laboratory investigations demon-
strated normal complete blood count, coagulation indi-
cators, and infection parameters, except for a positive
interferon-gamma release assay result indicating tuber-
culosis infection. Computed Tomography (CT) of the
Chest showed no significant abnormality, and sputum
and bronchoalveolar lavage mycobacteria cultures as well
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as sputum Xpert MTB/RIF were negative. Bronchoscopic
examinations were conducted to identify the bleeding
point. We found the tracheal walls in the upper and mid-
portions of the trachea exhibit congestion, edema, rough-
ness, and locally visible diffuse protrusive hyperplasia,
which is prone to bleeding upon touch.” (Fig. 1); whereas
the rest of the trachea was normal, with patent lumens
without stenosis, and no neoplasm is observed. The rou-
tine microbiological examinations were performed on
bronchoalveolar lavage fluid (BALF) specimen, and no
bacteria and fungi were identified. A CT scan of the chest
confirmed the presence of a tiny lesion in the right wall of
trachea.

Metagenomic next-generation sequencing (mNGS)
found the presence of HPV-16. Analysis of samples of
biopsies taken during bronchoscopy also showed positive
results for HPV-16 by mNGS. Further histological exami-
nation revealed squamous-cell carcinoma that were
positive for p40, and CK5/6, while negative for CKpan,
TTE-1, and Napsin-A (figure). Enhanced CT of the neck
and enhanced nuclear magnetic resonance imaging of
the head did not show any obvious metastatic signs, sug-
gesting that it was in the early stage of squamous carci-
noma of the trachea. Notably, her cervical specimens
were negative for HPV infection, while positive HPV-16
result was noted in penile scrapings of her sex partner,
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Fig. 1 Lung squamous carcinogenesis caused by HPV infection. (A) Bronchoscopic examination shows the congestion and edema of the tracheal wall
close to the tracheal entrance. (B) CT angiogram shows the presence of a tiny lesion in the right wall of trachea. (C) Pathological examination of the biopsy
confirms the squamous cell carcinoma. (D) Integrated HPV DNA segments in clonal integration event
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indicating HPV transmission through oral sex. The
Nanopore long-read sequencing revealed HPV-human
integration events in this HPV-16-postivie case, and bio-
informatic analysis revealed that the biopsy sample was
detected with one integration event, causing a complex
rearrangement involving chromosomes 14 and 21 (fig-
ure). The integration of HPV potentially led to increased
expression level of chromodomain helicase DNA binding
protein 8 (CHD8) on chromosome 14. CHDS, thereby
driving lung squamous carcinogenesis in the tracheal epi-
thelium. We started the patient on radiotherapy. A chest
CT scan showed a decrease in the size of the lesion.Our
regular follow-up of this patient continued until one year
after her diagnosis, and the patient reported that she was
recovering well, with a reduction in the size of the lesion
and a significant reduction in haemoptysis.

Discussion and conclusion

This patient, presenting with clinical manifestations such
as hemoptysis and fatigue, along with a positive result in
the interferon-gamma release assay, was previously mis-
diagnosed with tracheal tuberculosis. This case serves as
a reminder to clinicians that the possibility of lung cancer
should always be considered in patients with tuberculo-
sis-like symptoms but negative etiological findings, and
diagnoses should be made with caution.

The role of HPV in lung cancer has been controversial.
Several studies have reported a high prevalence of HPV
in lung cancer patients, thus demonstrating that HPV
may be a major risk factor for lung cancer and that HPV
infection increases the risk of developing lung cancer [4—
6]. However, there is also some evidence that the associa-
tion between HPV infection and lung carcinogenesis is
opportunistic [7] or absent [8—10]. A prospective cross-
sectional study showed that human papillomavirus was
not associated with non-small cell lung cancer [11]. The
most recent Mendelian randomisation analyses exploring
whether HPV infection is causally associated with lung
cancer risk showed that no significant causal associa-
tion was observed between lung cancer and its subtypes
lung squamous cell carcinoma and lung adenocarcinoma
and HPV infection [12]. Some analyses even pointed to
HPV18 as a risk factor for lung cancer, whereas chronic
HPV16 infection appeared to be an important protec-
tive factor for lung cancer [13]. These conflicting findings
require further studies to elucidate this association.

This case may serve as one piece of evidence support-
ing the notion that HPV infection can lead to the devel-
opment of lung cancer. The potential role of HPV as an
independent carcinogen in non-smoking individuals
warrants further investigation [14]. Smoking is widely
recognized as the most crucial risk factor for lung can-
cer, with other risk factors including exposure to radon,
occupational hazards, and so forth [15]. The patient, a
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relatively young female, has no history of smoking and
no occupational exposure to dust. The presence of HPV
in non-small cell lung cancer among never-smokers sug-
gests that the virus may play a role in the carcinogenesis
of this disease [16]. Furthermore, there are three primary
hypotheses regarding the pathogenic mechanism of HPV
in the lungs: spread via the bloodstream from cervical
lesions to the lungs, resulting in microscopic abrasions;
unprotected oral sex; and infection through inhalation
of air [3]. Given that both the patient’s bronchoscopic
biopsy sample and her sexual partner’s penile smear
tested positive for HPV-16, combined with the patient’s
current medical history and sexual history, there is a
strong indication that HPV infection was transmitted to
the trachea through oral sex, ultimately leading to lung
squamous cell carcinoma. Moreover, HPV infection is
usually considered to be more associated with advanced
lung cancer [17, 18], with fewer reports of earlier stages.
This reinforces the value of this case in the early squa-
mous stage.

Dysregulation of viral gene expression and host
genomic instability play a central role in virus-mediated
carcinogenesis in a large number of studies on cervi-
cal cancer. Critical events such as gene integration may
lead to dysregulated viral and host gene expression [19].
Furthermore, HPV integration is facilitated by repair
processes activated in chromosomally unstable cells, a
hallmark of human cancer [20]. However, there is a lack
of studies targeting HPV integration sites in lung can-
cer. The Nanopore long-read sequencing revealed HPV-
human integration events in this HPV-16-postivie case,
and bioinformatic analysis revealed that the biopsy sam-
ple was detected with one integration event, causing a
complex rearrangement involving chromosomes 14 and
21.

Integration of high-risk HPV DNA into the human
genome is regarded as an important driving force in
cervical carcinogenesis, as well as in head and neck
squamous cell cancer. In this report, an HPV infection
can spread to the trachea via oral sex, leading to a lung
squamous cell cancer. Unprotected oral sexual behaviors
with the HPV carrier plays a critical role in transmission
of this virus, thus resulting in HPV-associated head and
neck, as well as lung squamous cell cancer. Although
rare, patients with respiratory symptoms who have oral
sexual behaviors should be examined for the presence of
HPV, and the HPV-associated lung squamous cell cancer
cannot be ruled out.
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