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Abstract

Carbohydrate antigen 19-9 (CA 19-9) is a tumour-associated biomarker pre-
dominantly linked to pancreatic and colorectal cancers. Elevated serum levels
of CA 19-9 in lung adenocarcinoma are rare, with few cases documented in the
literature. Herein, we present two cases of metastatic lung adenocarcinoma
with markedly elevated CA 19-9 levels, initially leading to a diagnostic suspi-
cion of a pancreatic malignancy.
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1. Introduction

Carbohydrate antigen 19-9 (CA 19-9) was first identified by Koprowski and col-
leagues and is recognised as a tumor-associated mucin glycoprotein antigen.
While it is most commonly associated with malignancies, such as pancreatic and
colorectal adenocarcinomas, CA 19-9 can also be elevated in certain non-malig-
nant conditions, including benign gastrointestinal diseases and hepatobiliary dis-
orders. Clinically, CA 19-9 serves as a valuable biomarker primarily used for the
surveillance, prognosis, and monitoring of treatment response in patients with

pancreatic cancer, gastric cancer, and colorectal adenocarcinoma. Despite its
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utility, the specificity of CA 19-9 is limited, and elevated levels should be inter-

preted cautiously in the context of the overall clinical picture.

2. Case Report 1

A 19-year-old female presented with lower back pain and bilateral lower limb
weakness. Clinical examination revealed lower limb muscle strength graded at 3/5,
accompanied by diminished sensation at the T10 level. Urgent magnetic reso-
nance imaging (MRI) of the spine revealed a paravertebral collection extending
from T1 to T5, with significant compression of the spinal cord at the T2 to T4
levels. The patient underwent an immediate laminectomy with posterior spinal
fusion instrumentation.

Tumour marker screening revealed a markedly elevated CA 19-9 level of 20,909
U/ml. Positron emission tomography-computed tomography (PET-CT) identi-
fied a hypermetabolic mass in the left lower lung lobe (Figure 1(A)), measuring
7.3 cm with a maximum standardised uptake value (SUVmax) of 23 with hyper-
metabolic activity in the upper thoracic spine (SUVmax: 15.5). Bronchoscopy re-
sults were normal.

Histopathological analysis of the spinal biopsy confirmed metastatic adenocar-
cinoma, with immunohistochemical staining positive for CK7 and CK20 and neg-
ative for TTF-1. A subsequent lung biopsy confirmed adenocarcinoma with mu-
cinous differentiation. Immunohistochemical staining was negative for TTF-1 but
positive for CK7, CK20, CA 19-9, CK19, and CA 125. Genetic testing did not de-
tect driver mutations for EGFR, ALK, or ROS-1. The patient was diagnosed with
advanced lung adenocarcinoma with spinal metastasis and was subsequently
treated with spinal radiotherapy and chemotherapy consisting of gemcitabine and

cisplatin.

3. Case Report 2

A 55-year-old woman was referred to our respiratory department due to a chronic
cough and a 5-month history of weight loss. Chest radiography revealed a retro-
cardiac opacity. Contrast-enhanced computed tomography (CECT) of the brain,
thorax, abdomen, and pelvis demonstrated an irregular, heterogeneously enhanc-
ing mass in the left lower lobe with air bronchogram and subcentimeter medias-
tinal lymph nodes (Figure 1(B)). Bronchoscopy results were unremarkable.

A CT-guided tru-cut lung biopsy was performed, which identified adenocarci-
noma with mucinous differentiation. Immunohistochemical staining showed pos-
itivity for CK7, CK20, CK19, and CA 19-9, and negativity for TTF-1 and Napsin-
A. Serum CA 19-9 was markedly elevated at 4674 U/ml. Further investigations to
determine the cause of CA 19-9 elevation, including esophagogastroduodenos-
copy, colonoscopy, and multiphase CT of the pancreas, yielded normal results.

The patient was diagnosed with lung adenocarcinoma (T3NOMO) and under-
went video-assisted thoracoscopic lobectomy with mediastinal lymph node dis-

section. The mediastinal lymph node biopsy showed no evidence of nodal
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metastases. Following surgical resection, adjuvant chemotherapy with gemcita-
bine and cisplatin was administered. However, the patient developed solitary cer-

ebral recurrence six months after the surgery (Figure 1(C)).

Figure 1. (A) CT thorax reveals a heterogeneously enhancing mass located in the posterobasal
segment of the left lower lobe. (B) CT thorax shows an irregular, heterogeneously enhancing
lesion in the posterobasal segment of the left lower lobe, with an air bronchogram present
within it. (C) CT brain demonstrates an irregular hypodense mass in the left high frontal
region, accompanied by extensive white matter oedema in the left frontal lobe.

4. Discussion

Most lung cancers are diagnosed at an advanced stage. Even when non-small cell
lung cancer (NSCLC) is detected at a lower TNM stage and is potentially curable
through surgery, the risk of recurrence remains high [1]. Studies have shown that
the combined use of CA 19-9 and serum cytokeratin 19 fragments (CYFRA 21-1)
can serve as prognostic markers in patients with advanced lung adenocarcinoma.2
Elevated pre-operative serum CA 19-9 levels may be associated with an increased
risk of disease recurrence in resectable lung adenocarcinomas [2].

Serum CA 19-9 levels tend to be higher in lung cancer compared to benign pul-
monary diseases, and elevated CA 19-9 levels are particularly associated with ad-
vanced lung adenocarcinoma. There is no significant difference in CA 19-9 levels
among different subtypes of lung cancer [3]. Research indicates that patients who
are CA 19-9 positive have shorter overall survival compared to those who are CA
19-9 negative [4]. Additionally, CA 19-9 in bronchoalveolar lavage fluid has been
identified as a potential diagnostic tumour marker for lung cancer [5].

Although serum CA 19-9 elevation is non-specific, it has been detected in his-
topathological specimens of both small-cell and non-small-cell lung cancers. CA
19-9 may be synthesised by various epithelial cells, including those in the pan-
creas, biliary ducts, salivary glands, colon, stomach, and endometrium. It is also
found in the mucous cells of the bronchial glands and bronchiolar epithelium,
suggesting that elevated serum CA 19-9 could originate from neoplasms of the
bronchiolar epithelium [6].

In both of our cases, patients had pulmonary adenocarcinoma with negative
thyroid transcription factor 1 (TTF-1) and elevated serum CA 19-9. One patient
also tested negative for EGFR-sensitizing mutations [7]. These findings are con-
sistent with studies showing that TTF-1 negative NSCLC adenocarcinoma pa-
tients have poorer overall survival, regardless of whether they are treated with

radical or palliative intent and a lower frequency of EGFR mutations [8]. It is
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noteworthy that in our patients, both TTF-1 and cytokeratin markers were nega-
tive, which aligns with the distinct immune profile often observed in invasive mu-
cinous adenocarcinoma compared to other lung adenocarcinoma subtypes [2].

High pre-operative serum CA 19-9 levels may be linked to an increased recur-
rent disease in resectable lung adenocarcinomas [8]. This was evident in our sec-
ond patient, who experienced disease recurrence six months after undergoing rad-
ical resection followed by chemotherapy [2].

Serum CA 19-9 levels can be markedly elevated in lung adenocarcinoma, and a
comprehensive tumour survey should include an evaluation of the lungs in pa-
tients with elevated serum CA 19-9. Monitoring serum CA 19-9 levels could be a
valuable tool for identifying patients at high risk for recurrent lung cancer. How-
ever, the interpretation of CA 19-9 levels must be integrated with clinical findings,

imaging, and histopathological examination.
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