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Introduction and importance: The clinical and radiological similarities between COVID-19 and lung cancer pose diagnostic
challenges, particularly in young, non-smoking individuals. Ground glass opacities (GGO) on imaging, often associated with COVID-
19, can also indicate lung cancer. Distinguishing between these conditions is crucial but complex, requiring a systematic approach.
Case presentation: The authors present a case of a 31-year-old non-smoking woman initially suspected of COVID-19 due to
cough, dyspnea, and GGO on chest CT. Despite negative RT-PCR and inconclusive bronchial aspiration, symptoms persisted,
prompting further investigation. A PET scan revealed hypermetabolic consolidation, leading to a biopsy confirming adenocarcinoma.
Clinical discussion: Lung cancer can mimic COVID-19 symptoms, complicating diagnosis, especially in young, non-smoking
patients. While smoking remains the primary risk factor, lung cancer in non-smokers, particularly young individuals, is increasingly
recognized. GGO, commonly associated with COVID-19, should prompt consideration of malignancy, emphasizing the importance
of a comprehensive differential diagnosis.
Conclusion: Early detection of lung cancer in young, non-smoking individuals is vital yet challenging. Clinicians should maintain a
high index of suspicion, promptly investigating persistent or worsening symptoms, even in the absence of traditional risk factors.
Timely biopsy and intervention are critical for improving outcomes in this population.
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Introduction

The clinical and imaging features of COVID-19 and lung cancer
often overlap, presenting a diagnostic puzzle for healthcare pro-
fessionals. Both diseases frequently present with cough and dys-
pnea, symptoms that lack specificity and can be attributed to
various underlying conditions[1,2]. The emergence of ground glass
opacity (GGO) as a hallmark imaging finding in COVID-19
further complicates matters, particularly when observed bilat-
erally, suggesting a probable COVID-19 infection[3]. However,
it’s important to note that GGO and consolidations are not
exclusive to COVID-19; it can also be indicative of lung cancer.

Distinguishing between Lung cancer and COVID-19 repre-
sents critical components of the GGO differential diagnosis, each
presenting unique prognostic and diagnostic challenges.

In this case report, written in line with the SCARE 2023
criteria[4], our aim is to elucidate the complexities of GGO
diagnosis in the COVID-19 era and underscore the importance of
a systematic diagnostic approach and thorough consideration of
differential diagnoses.

Case presentation

A 31-year-old non-smoking woman with the suspicion of
COVID-19 infection, was brought to the ER for shortness of
breath, chronic cough lasting more than 3 months, and night
sweats. The patient had no history of passive smoking. Her father
died of cancer, but there was no history of cancer in her older
sibling, uncles or aunts. The Chest CT scan was prescribed to
exclude a pulmonary embolism, and showed a right inferior lobar
consolidation with diffuse ground glass opacities (crazy paving)
consistent with COVID-19 infection (Fig. 1). Blood work

HIGHLIGHTS

• The diagnostic overlap between COVID-19 and lung
cancer, especially in young non-smoking individuals,
underscores the need for a thorough differential diagnosis.

• Despite negative RT-PCR, ruling out COVID-19 infection
can be a challenge.

• The persistence of ground glass opacities, typically asso-
ciated with COVID-19, should prompt consideration of
malignancy, emphasizing the importance of a comprehen-
sive diagnostic approach.

• Early detection and timely biopsy are crucial for improving
outcomes in young, non-smoking individuals presenting
with respiratory symptoms suggestive of lung cancer.
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revealed a high white blood cell count. At this point, RT-PCRwas
negative, and bronchial aspiration was negative for tuberculosis,
and other germs and no abnormal cells were detected.

She was put on symptomatic treatment and was scheduled for
outpatient consultation three month later. The patient suffered
from the persistence of coughing and exertional dyspnea. The
second chest CT showed the same findings as the last CT scan,
there was no progression noted. There was no secondary lesion
on the body scan. TEP scan was prescribed and showed that the
consolidation was hypermetabolic with a SUV of 4, the GGO had
SUV of 3.3 (Fig. 2).

In light of these findings, and based on the multidisciplinary
discussion, a biopsy of the hypermetabolic consolidation was
indicated by a wedge resection to obtain sufficient tissue for a
definitive diagnosis.

VATS wedge resection of the consolidation was performed,
and the histological finding pointed to adenocarcinoma with
positive TTF1 and CK7marking and negative CK20. The patient
was referred to the oncology department for chemotherapy for
stage 4 lung cancer involving contralateral lung nodules.

Discussion

COVID-19 clinical manifestations are various and often non-
specific, respiratory symptoms are frequent[2]. Interestingly, early
lung cancer manifestations can mimic symptoms commonly
associated with COVID-19 infection, such as cough, dyspnea, or
recurrent pneumonia[1].

Lung cancer primarily affects older patients with a frequency
peak typically observed around the age of 70[5]. As the most
common and deadliest cancer in both sexes[5], lung cancer’s
devastating impact if often attributed to its strong association
with tobacco use.

Smoking is implicated in ~90% of lung cancer deaths in man,
and 80% in women[6], underscoring the importance of addres-
sing tobacco use as a key preventive measure against lung cancer,
particularly in populations at higher risk due to age or other
predisposing factors.

Lung cancer in never-smoker population is a rare entity, found
in 15% of men and in up to 53% of women[5]. In Fact, non-
smoker females were 15% more likely to develop lung cancer
than non-smoker males[7].

On the other, lung cancer in young patients remains rare, with
reported incidence ranging between 0.5 and 5.2% of the lung
cancer population. The age threshold defining this group varies
among authors[8–11], contributing to a lack of exploration and
determination of risk factors.

In the context of COVID-19 infection, imaging is typically
reserved for moderate to severe cases or when factors suggest
disease progression, rather than being necessary for mild, non-
progressive cases[12]. This decision reflects the current guidelines
favouring imaging for cases where disease severity or progression
is suspected. For instance, in our case report, the young patient
presented with mild symptoms and lacked any prior condition
indicating a worsening prognosis, thus chest CT scan was not
recommended[12].

The Fleischner Society defines ground glass opacity (GGO) on
chest CT scans by a hazy area of increased lung density, char-
acterized by the preservation of adjacent vascular and bronchial
structures[13]. This opacity typically results from air space filling
by fluid or cells, interstitial thickening, or alveolar collapse.

GGO can stem from various benign conditions (including
infection, inflammation, or hemorrhage) or from malignancies
portraited by lung cancer[14]. In the COVID-19 milieu, diagnos-
ing GGO requires initially ruling out COVID-19 infection before
proceeding with further investigation[15,16]. Common non-

Figure 1. Chest computed tomography scan shows diffuse right ground glass
opacities and consolidation, and a few left peripheral ground glass opacities.

Figure 2. Pet-scan shows low intake in the right lung, and mild intake in right lower lobe consolidation (SUV=4).
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specific respiratory symptoms such as cough and dyspnea often
raise suspicion of COVID-19, while bilateral GGO and con-
solidations are frequently observed on chest CT scans[3]. COVID-
19 diagnosis relies on a positive RT-PCR result, complemented
by radioclinical evidence suggestive of the disease[17]. However,
effectively ruling out COVID-19 poses challenges when RT-PCR
results are negative, given the non-negligible percentage of false
negatives[18].

In younger age groups with respiratory symptoms and
abnormal radiological findings, such as GGOand consolidations,
the primary considerations typically lean towards infectious or
inflammatory conditions. As lung cancer diagnoses are uncom-
mon in this demographic, they are frequently relegated to lower
priority or overlooked entirely.

Follow-up COVID-19 patients have shown mostly regression
of symptoms like dyspnea, and regression of GGO at chest CT
scan[19,20]. However, approximately one-fourth of patients have
persistent GGO[19]. Persistent post-COVID-19 symptoms are not
uncommon and can last up to 12months ormore[21]. The delayed
resolution of radiological abnormalities is often responsible of
uncertainty regarding late recovery versus other potential
diagnoses.

In cases involving a young, non-smoking patient with mild,
non-specific respiratory symptoms, the possibility of lung cancer
is frequently disregarded, resulting in delays in diagnostic.
Despite our patient displaying bilateral GGO and consolidation
in the right inferior lobe, indictive of conditions such as pneu-
monia, COVID-19 infection, or other inflammatory diseases, the
histological findings favored adenocarcinoma. These results
highlight the importance of including lung cancer in the differ-
ential diagnosis for respiratory symptoms and imaging finding,
regardless of the patient’s age.

Conclusion

Diagnosing lung cancer in young individuals presents a formid-
able challenge due to its low incidence and the tendency to
prioritize other differential diagnoses. Yet, the severity of the
disease necessitates early detection. We advocate for a proactive
approach, recommending prompt biopsy upon even the slightest
suspicion of lung cancer. Furthermore, in cases of disease pro-
gression or lack of improvement, timely intervention becomes
imperative.

Ethical approval

The ethical committee approval was not required given the article
type (case report). However, the written consent to publish the
clinical data of the patient was given and is available for review by
the Editor-in-chief of this journal on request.

Consent

Written informed consent was obtained from the patient for
publication and any accompanying images. A copy of the written
consent is available for review by the Editor-in-chief of this
journal on request.

Source of funding

None.

Author contribution

Z.S.: study concept, data collection, data analysis, writing the
paper. M.R.: supervision and data validation.

Conflicts of interest disclosure

The authors declare no conflicts of interest.

Research registration unique identifying number
(UIN)

This is not an original research project involving human partici-
pants in an interventional or an observational study but a case
report. This registration was not required.

Guarantor

Zarrouki Sara.

Data availability statement

The datasets generated during and/or analyzed during the current
study are available upon reasonable request.

Provenance and peer review

This paper is not commissioned, externally peer-reviewed.

References
[1] Nasim F, Sabath BF, Eapen GA. Lung cancer. Med Clin North Am 2019;

103:463–73.
[2] Zhou F, Yu T, Du R, et al. Clinical course and risk factors for mortality of

adult inpatients with COVID-19 inWuhan, China: a retrospective cohort
study. Lancet 2020;395:1054–62.

[3] Chen N, Zhou M, Dong X, et al. Epidemiological and clinical char-
acteristics of 99 cases of 2019 novel coronavirus pneumonia in Wuhan,
China: a descriptive study. Lancet 2020;395:507–13.

[4] Sohrabi C, Mathew G, Maria N, et al. Collaborators, The SCARE 2023
guideline: updating consensus Surgical CAse REport (SCARE) guidelines.
Int J Surg 2023;109:1136–40.

[5] Bade BC, Dela Cruz CS. Lung Cancer 2020. Clin Chest Med 2020;41:
1–24.

[6] Jemal A, Thun MJ, Ries LAG, et al. Annual report to the nation on the
status of cancer, 1975-2005, featuring trends in lung cancer, tobacco use,
and tobacco control. J Natl Cancer Inst 2008;100:1672–94.

[7] Thun MJ, Hannan LM, Adams-Campbell LL, et al. Lung cancer occur-
rence in never-smokers: an analysis of 13 cohorts and 22 cancer registry
studies. PLoS Med 2008;5:e185.

[8] Rich AL, Khakwani A, Free CM, et al. Non-small cell lung cancer in
young adults: presentation and survival in the English National Lung
Cancer Audit. QJM 2015;108:891–7.

[9] Rocha MP, Fraire AE, Guntupalli KK, et al. Lung cancer in the young.
Cancer Detect Prev 1994;18:349–55.

[10] Zhang J, Chen S, Zhen Y, et al. Multicenter analysis of lung cancer
patients younger than 45 years in Shanghai. Cancer 2010;116:3656–62.

[11] Li J, Yang F, Li X, et al. Characteristics, survival, and risk factors of
Chinese young lung cancer patients: the experience from two institutions.
Oncotarget 2017;8:89236–44.

[12] Rubin GD, Ryerson CJ, Haramati LB, et al. The Role of Chest Imaging in
Patient Management during the COVID-19 Pandemic: A Multinational

Zarrouki and Marouf. Annals of Medicine & Surgery (2024) Annals of Medicine & Surgery

6184



Consensus Statement from the Fleischner Society. Radiology 2020;296:
172–80.

[13] Hansell DM, Bankier AA, MacMahon H, et al. Fleischner Society:
Glossary of Terms for Thoracic Imaging. Radiology 2008;246:
697–722.

[14] Zhang Y, Fu F, Chen H. Management of ground-glass opacities in the
lung cancer spectrum. Ann Thorac Surg 2020;110:1796–804.

[15] Rubin GD, Ryerson CJ, Haramati LB, et al. The Role of Chest Imaging in
Patient Management during the COVID-19 Pandemic: A Multinational
Consensus Statement from the Fleischner Society. Radiology 2020;296:
172–80.

[16] Palmisano A, Scotti GM, Ippolito D, et al. Chest CT in the emergency
department for suspected COVID-19 pneumonia. RadiolMed 2021;126:
498–502.

[17] Huang P, Liu T, Huang L, et al. Use of chest CT in combination with
negative RT-PCR assay for the 2019 novel coronavirus but high clinical
suspicion. Radiology 2020;295:22–3.

[18] Teymouri M, Mollazadeh S, Mortazavi H, et al. Recent advances and
challenges of RT-PCR tests for the diagnosis of COVID-19. Pathol Res
Pract 2021;221:153443.

[19] Lerum TV, Aaløkken TM, Brønstad E, et al. Dyspnoea, lung function and
CT findings 3 months after hospital admission for COVID-19. Eur Respir
J 2021;57:2003448.

[20] Sonnweber T, Sahanic S, Pizzini A, et al. Cardiopulmonary recovery after
COVID-19: an observational prospective multicentre trial. Eur Respir J
2021;57:2003481.

[21] Huang L, Yao Q, Gu X, et al. 1-year outcomes in hospital survivors with
COVID-19: a longitudinal cohort study. Lancet 2021;398:747–58.

Zarrouki and Marouf. Annals of Medicine & Surgery (2024)

6185


