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Abstract. Currently, lung cancer is the most common
non-AIDS-defining cancer (NADC), with pulmonary adeno-
carcinoma being the most common histological subtype of
lung cancer in human immunodeficiency virus (HIV)-infected
patients. Most previous studies have focused on the diagnosis
of pulmonary malignancies following HIV infection, while
fewer patients being diagnosed with acquired immunode-
ficiency syndrome (AIDS) following the diagnosis of lung
cancer. The present report described the diagnosis and treat-
ment of a young patient with HIV infection complicated with
severe, rapidly progressing lung cancer, aiming to improve the
understanding of this disease, reduce the number of missed
diagnoses and misdiagnoses and improve the prognosis and
quality of life for these patients.

Introduction

Acquired immunodeficiency syndrome (AIDS) is one of the
most important public health problems threatening human
health. In recent years, with the development of highly
active antiretroviral therapy (HAART), the incidence of
non-AIDS-defining cancer (NADC) has increased, especially
in patients with lung cancer, and most patients are in advanced

Correspondence to: Professor Meifang Wang, Department of
Pulmonary and Critical Care Medicine, Taihe Hospital, Hubei
University of Medicine, 32 Renmin South Road, Maojian, Shiyan,
Hubei 442000, P.R. China

E-mail: wmfpps02@hotmail.com

*Contributed equally

Abbreviations: NADC, non-Aids-defining cancer; HIV, human
immunodeficiency virus; AIDS, acquired immune deficiency
syndrome; HAART, highly active antiretroviral therapy; PLWH,
people living with HIV; NSCLC, non-small cell lung cancer; QD,
once a day; BID, twice a day

Key words: human immunodeficiency virus,
adenocarcinoma, computed tomography, complications

pulmonary

stages of NADC at the time of diagnosis (1). Numerous studies
and case reports are based on the diagnosis of human immu-
nodeficiency virus (HIV) infection followed by the diagnosis
of cancer, whereas relatively few cases report diagnosis with
AIDS following the diagnosis with cancer (2,3). The present
study reported a young patient with HIV infection compli-
cated with lung adenocarcinoma in acute progression. This
case could serve as a reference for clinicians to understand
the disease, reduce missed diagnoses and misdiagnoses, and
improve the prognosis and quality of life of these patients.

Case report

Initial presentation. A 27-year-old male was admitted to Taihe
Hospital (Shiyan, China) in September 2023 due to intermit-
tent chest and abdominal discomfort for 20 days. 20 days prior
to the presentation at Taihe Hospital, the patient presented with
unexplained chest and abdominal pain and was admitted to
the Department of Gastrointestinal Surgery at a local hospital,
where the patient was diagnosed with ‘ileocecal inflammation
and pleural effusion’. A chest computed tomography (CT)
scan performed at the beginning of September, 2023, revealed
nodules in the right upper lung and left lower lung (Fig. 1A).
During the hospitalization, the patient received anti-infection
treatment and was discharged after the condition improved.
However, the patient continued to experience intermittent
sternal and epigastric discomfort outside the hospital, accom-
panied by nausea and anorexia. The patient developed fever
5 days later, with a temperature of ~38°C, accompanied by a
dry cough and no other symptoms. The patient denied a history
of smoking or drinking.

Physical examination revealed that the patient's body
temperature was 36.5°C, pulse rate was 82 beats/min,
respiratory rate was 20 beats/min, and blood pressure was
123/82 mmHg. Table tennis-sized masses could be felt on both
sides of the neck; these masses were tough in texture, were
not tender, and had good mobility. No abnormalities were
observed in other body systems.

Diagnostic findings. In September, 2023, contrast-enhanced
CT revealed enlarged posterior mediastinal lymph nodes
and multiple enlarged mediastinal lymph nodes (Fig. 1B).
Moreover, there were multiple lesions in both lungs
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(Fig. 1C and D). Compared with the chest CT performed at
the other hospital, the number of lung nodules had increased
and the mediastinal lymph nodes were markedly enlarged, but
the pleural effusion had disappeared. Laboratory examina-
tion revealed the following results: whole blood leukocytes,
5.72x10%/1 [neutrophils, 75.9% (normal range, 40-75%);
lymphocytes, 16.3% (normal range, 20-50%); red blood
cells, 4.30x10'/1 (normal range, 4.3-5.8x 10'%/1); platelets,
233x10%/1 (normal range, 125-135x10°/1)]; hs-CRP, 88.03 mg/1
(normal range, 0-10 mg/l); NSE, 17.5 ng/ml (normal range,
0-16.3 ng/ml); IL-6, 25.3 pg/ml (normal range, 0-6.6 pg/ml);
ESR, 24 mm/h (normal range, 0-15 mm/h); and CEA (normal
range, 0-4.7 ug/l) and PCT (normal range, <0.5 ng/ml).

To clarify the nature of the mediastinal lymph node lesions,
endobronchial ultrasound-guided transbronchial needle
aspiration was performed on September, 2023, and rapid
on-site evaluation revealed adenocarcinoma. Histologically,
the standard method by hematoxylin-eosin staining at room
temperature revealed a glandular arrangement of tumor cells,
and immunohistochemical results revealed the following: CK
(P(+), CK7(+), CDX2(-), Ki-67(70%), vimentin(-), Villin(-),
TTF-1(+), P63(-), CD5(-), CD117(-), NapsinA(+), BRG1(+),
Pax8(-), and CD30(-).Metastatic pulmonary adenocarci-
noma was confirmed based on the aforementioned evidence
(Figs. 2A-C and S1 and S2). In addition, fluorescence in situ
hybridization (FISH) using a digoxigenin-labeled EBER
probe (OriGene Technologies, Inc.) to detect the expression
of EBER in paraffin sections, revealed negative Epstein-Barr
virus encoded RNA (EBER) results (Fig. S3A). Sputum Gram
staining (Fig. 3B) and bacterial culture of bronchoalveolar
lavage fluid (BALF) revealed no microorganisms. Acid-fast
staining (Fig. S3C) was performed: After the three steps of
primary staining by carbolic acid (cat. no. 1400022; BaSO
Diagnostics Inc.), decolorization with ethanol hydrochloride
(cat. no. 1400022; BaSO Diagnostics Inc.), and counterstaining
with Beauty Blue (cat. no. 1400022; BaSO Diagnostics Inc.),
the slides were observed under a microscope equipped with an
oil immersion objective to observe whether red mycobacteria
against a blue background were present in the smear. Gene
X-pert Mycobacterium tuberculosis (MTB)/rifampicin (RIF)
analysis was used to detect Mycobacterium tuberculosis. The
simple protocol was as follows (4,5): The Gene Xpert MTB/RIF
determination was run on a GeneXpert Dx instrument system
(GX-XVI R2; Cepheid), which includes automated sample
purification, nucleic acid amplification, and sequencing of
MTB/rifampicin nucleic acids. After degradation, decontami-
nation, and concentration, 0.5 ml of resuspended sediment
was transferred to a conical screw-cap tube, 1.5 ml of Xpert
MTB/RIF sample reagent was added via a sterile pipette, and
the tube shaken 10-20 times. The sample was incubated at
20-30°C for a total of 15 min, entering the incubation period at
a point between 5 and 10 min. Next, the reagent-treated sample
was transferred to the sample chamber of the Xpert MTB/RIF
column (LOT:92008, Cepheid, USA) using a sterile pipette,
and this was then loaded into the GeneXpert Dx instrument
system for sample processing. After inputting sample-related
information, the instrument automatically filtered and washed
the sample, released DNA by ultrasonic lysis and mixed it
with PCR reaction reagents, and detected the fluorescence
signal by semi-nested real-time amplification. The instrument

automatically gave the test results after 2 h but, in this case, none
of them revealed acid-fast bacteria. Cytological examination
of the BALF revealed malignant cells (Fig. 2D). Fine-needle
aspiration smear cytology of the left cervical lymph node
revealed malignancy, which was a metastatic, poorly differ-
entiated carcinoma (Fig. 2F). Whole-body "8F-FDG positron
emission tomography-computed tomography revealed elevated
glucose metabolism in multiple bilateral lung nodules and a
large soft tissue mass in the posterior mediastinum, bilateral
cervical multiple lymph nodes, retroperitoneal lymph nodes,
and bilateral pleural effusions (Fig. S4). Considering that the
patient was a young male and radiologically presented with
rapid progression of lung and mediastinal lesions, antibody
testing for infectious diseases was performed. Laboratory
tests revealed positive results for HIV-antibody by ELISA
(Shanghai Cmbio Company), which mainly utilizes the specific
reaction between HIV antigens and the HIV antibodies, as
well as the catalytic reaction of enzymes on substrates, to
detect the HIV antibodies. It revealed that the CD4/CDS ratio
of <0.5 (normal range, 0.80-2.40), and CD4+ T-cell count of
<200 cells/ul by lymphocyte immunoassay, with a HIV viral
load of 120,000 copies/ml by RT-qPCR. Based on the positive
HIV results aforementioned, we did not perform resistance
testing, western blotting, or other methods to further test for
HIV-Ab) At the end of September 2023, the patient asked to
be discharged.

The authors followed up with the patient closely and
learned that the patient had received systemic intravenous
chemotherapy (carboplatin + paclitaxel) and anti-HIV therapy
(tenofovir disoproxil, lamivudine and efavirenz) at other
hospitals. Anti-HIV regimens included tenofovir disoproxil
(doses: 300 mg/QD), lamivudine (doses: 300 mg/QD), and
efavirenz (doses: 400 mg/QD). However, one month later, the
patient developed drug intolerance, so tenofovir disoproxil
(doses: 300 mg/QD) was replaced with zidovudine (doses:
300 mg/BID). Afterwards, the patient's drug intolerance
improved, and the three drugs were continuously administered
orally. In addition, the patient also received systemic intrave-
nous chemotherapy, including carboplatin (250 mg /m?) and
paclitaxel (175 mg/m?) for 21 days. The fourth chemotherapy
session ended in mid-December. The patient was readmitted to
Taihe Hospital, (Hubei, China) due to fever and dyspnea, and
contrast-enhanced CT of the chest revealed carcinoma metas-
tasis in both the lungs and mediastinum, including the bilateral
supraclavicular lymph node. A markedly enlarged posterior
mediastinal mass with air accumulation (esophageal fistula?)
was noted (Fig. 3). Subsequently, an esophago-mediastinal
fistula was confirmed by esophagography. Septic shock was
cured with antibiotics (Merpenem, 1 g, iv, Q8h + teicoplanin,
0.4 g, iv, QD), intravenous nutritional support, fluid resuscita-
tion and multiorgan system life support, but intermittent fever
was still present. The patient was discharged after five days and
transferred to an infectious disease hospital for further treat-
ment. Then the patient was lost to follow-up after 5 months.

Discussion
To further study AIDS in modern medical treatment, HIV

infection combined with malignant tumors is becoming
increasingly common in clinical practice. AIDS-related
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Figure 1. The changes of chest CT during September on mediastinal window. (A) Chest CT scan showing a 1.6x0.8-cm nodule in the right upper lobe
(red arrow) and a 1.9x1.2-cm nodule in the left inferior lobe (blue arrow), with pleural effusion in the right lung. (B) Chest CT indicating an edge enhancement
obvious and huge mass ~6.5x5.1x6.9-cm in the posterior mediastinal. (C and D) Chest CT showing multiple nodules of varying sizes in the upper and lower
lobes of both lungs and the larger ones measuring ~2.5x1.8-cm in the lower lobe of the left lung. The pleural effusion disappeared. CT, computed tomography.

cancers are currently divided into AIDS-defining cancers and
NADC:s. In terms of AIDS epidemiology, Kaposi's sarcoma,
non-Hodgkin's lymphoma, and cervical cancer are the main
types of cancer (6) and are associated with the immune defi-
ciency status of infected individuals (7,8). In recent years,
the risk of lung cancer, Hodgkin's disease, skin cancer, anal
cancer, and gastrointestinal cancer has increased in numerous
of those living with HIV (PLWH) compared with uninfected
numerous (9). According to two meta-analyses, standardized
incidence ratios for lung cancer were >2.5 higher in PLWH
than in non-HIV patients (7,10). Studies have suggested that
the risk of lung cancer among PLWH mainly occurs among
those aged =60 years; however, the risk of lung cancer is higher
among younger age groups (aged 20-49 years) compared with
the general population (11). Despite the increasing number
of HIV-positive patients, most HIV-positive cancer patients
without typical clinical symptoms of AIDS are diagnosed with
HIV infection during hospital visits due to tumors.

The specific cause of HIV infection complicated with
lung cancer is unknown, but almost all studies on lung cancer
in HIV-infected individuals have shown that smoking is an
important risk factor for lung cancer in these individuals. In
addition, a study by Mena et al (12) suggests that pulmonary
infection, immunosuppression and chronic inflammation, such
as in HIV infection, increase the risk of lung cancer. A large
retrospective study (3) confirmed that HIV infection was an
independent risk factor for lung cancer after the exclusion of
major confounding factors such as age and smoking. This may
be associated with HIV causing immune deficiency, which
leads to tumorigenesis. HIV generally affects the innate

immune system of the lungs by infecting airway epithelial
cells, alveolar surface-active proteins, alveolar macrophages,
dendritic cells, and natural killer cells. In addition, it can affect
the acquired immune system of the lungs by causing damage
to T cells and increasing the activation of B cells through
immune activation and immunosuppression (13). In the present
case, the patient had neither a history of smoking nor chronic
lung inflammation and the cause of lung cancer may have been
related to the destruction of cellular immunity following HIV
infection. The progression period of lung cancer lesions in
immune normal patients is ~2 months, whereas the progression
of lesions in HIV-infected patients is faster, usually 3-4 weeks.
In this case, an HIV test was performed and confirmed HIV
positivity with radiology, revealing that the patient's lung
cancer was progressing rapidly. Therefore, HIV screening is
necessary when rapidly progressing lung malignancies are
encountered in clinical practice.

A study of 3,426 HIV-infected patients with lung cancer
revealed that the most common histological subtype was
adenocarcinoma, followed by squamous cell carcinoma, small
cell carcinoma and large cell carcinoma (11), which, as in the
present case, is pathologically confirmed as adenocarcinoma.
Most HIV-infected patients are already in locally advanced or
metastatic cancer (stage III B or IV) when they are diagnosed
with lung cancer (14). The radiological characteristics of
patients with HIV infection complicated with lung cancer were
not markedly different from those of patients with lung cancer
alone. Additionally, most HIV-infected lung cancer patients
present with nonspecific respiratory symptoms such as cough,
chest pain and dyspnea (14). However, unlike previous reports
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Figure 2. Pathological data. (A) Microscopic findings of aspirated tissue from group 7 lymph nodes, suggested metastatic adenocarcinoma (H&E stain).
Immunohistochemical stains showed strong positivity for (B) thyroid transcription factor-1 and (C) Napsin A. (D) Cytology of lavage fluid showing a few
malignant cells (H&E stain). (E) Malignant tumor in aspirated smear from the left cervical lymph node, malignant tumor, tend to be poorly differentiated
metastatic carcinoma (H&E stain; original magnification; 400x for all figures). H&E, hematoxylin and eosin.

in the literature, the patient in the present case presented
with chest and abdominal pain and cough. In September,
2023, a chest CT revealed a large mass in the posterior
mediastinum, which was markedly larger than that observed
at the previous hospital. In December, the giant mediastinal
mass was enlarged, accompanied by pneumatosis and an
esophago-mediastinal fistula. While such rapidly progressing
cases are relatively rare, in clinical practice, HIV-associated
lung infections are relatively common, especially in patients
with low-risk lung cancer and it is easy for pulmonologists
or radiologists to overlook the possibility of lung malignancy
when referring to chest CT (14). As the patient in our case had
low-risk factors for lung cancer, including age, no history of
smoking, and no underlying disease of the lung, it was easy
to miss HIV-related lung cancer. As in the present case, the
possibility of HIV infection was not considered before the
diagnosis of lung cancer. In addition, according to the labora-
tory results, the patient's CD4+ T-cell count was <200 cells/ul,
and the CD4/CD8 ratio was abnormal.

Survival is reportedly prolonged following treatment
when CD4* T-cell counts in HIV-infected patients with
non-small cell lung cancer (NSCLC) are =200 cells/ul (15).
However, when the CD4+ T-cell count is <200 cells/ul, the
RRs for lung cancer are markedly elevated (16). Therefore,
when diagnosing HIV-associated lung cancer, it should be
systematically considered that patients should be protected
against other opportunistic infections when initiating therapy,
regardless of the CD4* T-cell count. In the present case, lung
cancer progressed rapidly, and it is unknown whether there
was a significant decrease in CD4* T cells that led to an

opportunistic infection. After four rounds of chemotherapy,
tracheal mediastinal fistula and septic shock occurred. With
aggressive symptomatic treatment, the shock was reversed.
According to the international consensus definition of severe
lung cancer, due to various acute or chronic comorbidities,
the tumor itself and/or treatment-related adverse events cause
performance status (PS) scores between 2 and 4, but following
supportive treatment and antitumor therapy, survival benefits
and/or improved PS scores are achieved. Therefore, it was
considered that the patient's lung malignancy reached the
diagnostic criteria for severe lung cancer (17).

Currently, the treatments for lung cancer include surgery,
radiotherapy, chemotherapy, targeted drug therapy, and immu-
notherapy, while HAART is still the first-line treatment for
AIDS. For patients with HIV infection complicated with lung
cancer, there is currently no unified treatment. Surgical treat-
ment, radiation therapy, chemotherapy, targeted therapy and
immunotherapy are recommended. However, the advantages
and disadvantages of these options need to be discussed and
the selection should be based on the patient's physical condition.
After definite diagnosis and staging, the patient was recom-
mended to undergo systemic chemotherapy immediately but
was diagnosed with HIV infection before antitumor therapy.
Specific treatment regimens for HIV-associated lung cancer
are not extensively detailed in most of the literature. However, a
previous case report mentioned a 59-year-old male patient who
received cisplatin/vinorelbine chemotherapy combined with
raltegravir for anti-HIV therapy (18). Marcus et al (19) reported
that if the co-occurrence of lung cancer and HIV infection is
identified, antiretroviral therapy should be performed as early as
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Figure 3. Chest CT changes in mediastinal window and lung window. (A) Chest CT scan showing a 13.6x6.6-cm huge mass with pneumatosis of the posterior
mediastinal. (B and C) Multiple nodules (red arrows) of varying sizes are present in the upper and lower lobes of both lungs and the larger ones were
~3.5x2.7-cm in the lower lobe of the left lung. (D) Chest CT showing multiple nodules (yellow arrows) in both supraclavicular regions and the larger ones

measuring ~1.8-cm in diameter. CT, computed tomography.

possible following antineoplastic therapy has been initiated if the
patient's condition is stable. Studies have indicated that patients
receiving a combination of antineoplastic agents and HAART
achieve improved remission and survival rates compared with
those treated with chemotherapy alone (20,21). The patient in
the present case received systemic chemotherapy for antitumor
and anti-HIV therapy at another hospital, which had poor toler-
ability and poor efficacy. In late December, the patient was
readmitted to Taihe Hospital (Hubei, China) with sepsis, which
illustrates the complexity and individuality of treatment for this
disease. Regarding the prognosis of HIV-infected patients with
lung cancer, Sigel et al (22) reported that the median overall
survival of patients with HIV and NSCLC was 6 months [95%
confidence interval (CI): 5-8 months]. The present patient has
been followed for more than 5 months since onset and the prog-
nosis is poor.

Based on the present case, other NADCs were compared.
As shown in a study of HIV with breast carcinoma, the age at
the cancer diagnosis was ~20 years younger in the HIV/AIDS
population than in the general population. While it is similar
to lung cancer, there was no direct association between breast
carcinoma and the viral load or CD4+ T-cell count (23). In
PLWH, hepatocellular carcinoma is often diagnosed in the late
stage, and the prognosis is affected by the CD4+ T-cell count
and immunosuppression, as in lung cancer (24). For patients
with rapidly progressing cancer, relevant studies suggest that
this may be due to HIV viral infection shaping and influencing
the tumor immune microenvironment in cancer patients. HIV

patients have difficulty mounting an effective anticancer
immune response, as T cells become exhausted due to the high
expression of multiple negative checkpoint receptors (25,26).
HIV-infected individuals are at increased risk for lung cancer,
but routine prevention of the occurrence and progression of the
disease remains a challenge.

The present case differs from previous cases of
HIV-associated cancers as it involves rapidly progressing lung
adenocarcinoma. When investigating the cause of the rapid
progression, it was found that the patient was HIV-positive.
Therefore, for young patients with rapidly progressing malig-
nant lung tumors, it is crucial to be vigilant about the possibility
of HIV infection. Timely screening and appropriate treatment
are essential. Based on the present study and associated risk
factors, smoking cessation and low-dose CT screening are
necessary (27). In clinical practice, patients suspected of
having lung cancer by chest radiology should be considered
according to radiological and clinical characteristics and
young age should not be used as an exclusive diagnostic stan-
dard as. For those with rapid progress, HIV screening should
be performed to avoid misdiagnosis and missed diagnosis.
Once patients are diagnosed with HIV complicated with lung
cancer, they should be treated as early as possible to improve
their quality of life and prolong survival (28).
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