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Background: Lung cancer is one of the leading causes of cancer incidence and
mortality worldwide. At the molecular level, its development involves aberrations in
multiple oncogenic pathways. Here, we report a rare case of lung adenocarcinoma
with sarcomatoid differentiation and profound thrombocytosis (1,350 x 10%/L),
harboring concurrent TP53, JAK2 V617F, and MET exon 14 skipping mutations.
Case presentation: A 75-year-old female underwent VATS wedge resection for
pathological stage IB lung adenocarcinoma. Platelet counts dropped from 1,350
to 572 x 10%L within 3 weeks postoperatively and remained stable during the 6-
month follow-up period. No adjuvant therapy was administered. Molecular
profiling of the resected tumor revealed concurrent TP53, JAK2, and
MET mutations.

Conclusion: This case represents a rare coexistence of JAK2 V617F, MET, and
TP53 mutations in lung adenocarcinoma. A marked postoperative decline in
platelet count was observed without adjuvant therapy, suggesting a possible
tumor-associated reactive thrombocytosis rather than a primary hematologic
disorder. Recognition of such platelet dynamics may aid in the clinical
assessment and follow-up of lung cancer patients.
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Introduction

Reactive thrombocytosis in solid tumors is typically mediated
by IL-6-driven thrombopoietin production. While JAK2 V617F
mutation is well-established in myeloproliferative neoplasms (>95%
polycythemia vera), its occurrence in non-hematopoietic
malignancies is exceptionally rare. However, the biological
significance of concurrent JAK2/TP53/MET alterations in NSCLC
remains unexplored.

TP53 mutations are among the most frequent genetic
alterations in lung cancer and are linked to genomic instability
and aggressive tumor behavior (1, 2).The JAK2 p.V617F mutation is
a gain-of-function alteration well recognized in myeloproliferative
neoplasms (MPNs) but rarely detected in solid tumors. Its presence
may cause constitutive activation of JAK-STAT signaling and
excessive thrombopoiesis (3, 4). In classical MPNs, the mutation
is detected in approximately 70% with essential thrombocythemia
(5).Several signaling interactions, including PI3K/AKT/mTOR and
MAPK, have been implicated in platelet production and
inflammatory regulation, though their relevance in lung cancer
remains unclear (6, 7).

Such dysregulated signaling may underlie paraneoplastic
hematologic phenomena observed in solid tumors. In particular,
thrombocytosis—a peripheral platelet count exceeding 450 x 10”'L
—is frequently reported in malignancies and is thought to reflect
tumor-driven cytokine release, inflammation, and overall tumor
burden (8).

Here, we report a case of lung adenocarcinoma with
sarcomatoid differentiation and marked thrombocytosis harboring
concurrent JAK2 V617F, TP53, and MET exon 14 skipping
mutations, aiming to describe its clinical course and explore the
potential association between tumor activity and platelet dynamics.

Case presentation

A 75-year-old female patient presented with a one-week history
of cough and productive sputum with intermittent hemoptysis.
Chest computed tomography (CT) demonstrated a patchy soft
tissue density mass in the apicoposterior segment of the left
upper lobe, measuring approximately 30.1x22.9 mm (Figure 1).
The lesion exhibited ill-defined margins, spiculation, and partial
ground-glass opacity, without evidence of lymphadenopathy or
distant metastasis. The patient had no history of smoking,
chronic inflammatory disease, autoimmune disorders, or
bleeding diathesis.

On admission, physical examination was unremarkable.
Laboratory tests revealed marked thrombocytosis, with a platelet
count of 1,350 x 10”L (reference range: 120-350 x 10”L) and
plateletcrit of 1.044%. Leukocytosis was noted with a total white
blood cell count of 15.96 x10°'L and neutrophil count of 12.53 x
10”L, while lymphocytes, red blood cells, and hemoglobin
remained within normal ranges. Serum tumor markers were as
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follows: alpha-fetoprotein (AFP), 8.51 ng/mL; carcinoembryonic
antigen (CEA), 5.79 ng/mL; neuron-specific enolase (NSE), 34.40
ng/mL; and pro-gastrin-releasing peptide (ProGRP), 76.50 ng/mL.
Common causes of thrombocytosis, including iron deficiency and
inflammatory disorders, were excluded based on clinical and
laboratory findings. However, no bone marrow biopsy or
peripheral smear was performed.

The patient underwent video-assisted thoracoscopic wedge
resection of the left upper lobe with systematic lymph node
dissection. Intraoperative frozen section analysis revealed invasive
non-mucinous adenocarcinoma, predominantly lepidic with a
mixed acinar growth pattern. Foci of pleomorphic/spindle cell
carcinoma were also identified, consistent with sarcomatoid
carcinoma. Focal invasion of the visceral pleura was present. The
pathological stage was pT2aNOMO (stage IB).No adjuvant therapy
was administered postoperatively. Postoperative molecular
profiling (NGS) identified TP53 ¢.673-1G>T, JAK2 p.V617F, and
MET exon 14 skipping mutations.

Three weeks after surgery, follow-up laboratory testing showed
a reduction in platelet count to 572 x 10”L (Figure 2). Chest CT
demonstrated interval shrinkage of the left upper lobe consolidation
(Figure 1), and tumor markers normalized (CEA: 3.31 ng/mL; NSE:
12.40 ng/mL). The patient received hydroxyurea and enteric-coated
aspirin for six months postoperatively, after which treatment was
discontinued as the platelet count progressively declined and
stabilized. No adjuvant chemotherapy or targeted therapy was
administered. The patient has since remained under surveillance
with no evidence of tumor recurrence.

Discussion

This report describes a rare case of lung adenocarcinoma with
concurrent TP53, MET exon 14 skipping mutations and JAK2
V617F mutations, accompanied by marked preoperative
thrombocytosis that decreased following tumor resection.

The TP53 ¢.673-1G>T splice-site alteration likely disrupted
normal splicing and contributed to tumor progression (2). The
marked preoperative thrombocytosis observed in this patient was
most likely secondary to tumor-related inflammatory activation,
potentially amplified by JAK2 signaling. The presence of a MET
exon 14 skipping mutation—a known oncogenic driver frequently
detected in pulmonary sarcomatoid carcinoma (PSC)—further
supports an aggressive histologic subtype (9, 10). The
postoperative decline in platelet count is consistent with a reactive
process rather than a primary hematologic disorder. Dynamic
platelet fluctuations in this context may serve as a clinical
indicator—or “mirror”—of tumor activity, provided that other
reactive causes such as iron deficiency, infection, or autoimmune
disorders are excluded. This observation may also be considered in
the context of tumor-educated platelets (TEPs), which have been
associated with cancer-related thrombosis and inflammatory
activation (11).
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FIGURE 1

Computed tomography: non-small cell lung cancer (NSCLC) in the left upper lobe (pT2aNOMO, stage IB; 30.1 X 22.9 mm). Preoperative (top two

rows) and postoperative (bottom row) images.

Given this mutational profile and the dynamic hematologic
changes, several plausible mechanisms may be proposed to explain
the observed thrombocytosis.

Among these, one plausible mechanism involves cytokine-
mediated activation of the JAK/STAT pathway through
interleukin-6 (IL-6) signaling. Notably, both TP53 and MET
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mutations have been reported to upregulate interleukin-6 (IL-6)
expression (12, 13). IL-6, as a key upstream regulator of JAK/STAT
signaling, can activate STAT3 and related downstream molecules,
enhance thrombopoietin expression, and drive excessive myeloid
proliferation, ultimately leading to secondary (reactive)
thrombocytosis (14).
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FIGURE 2

Dynamic changes in platelet counts (the red dashed line indicates the date of surgery on February 24, 2024)

Beyond cytokine signaling, intracellular oncogenic pathways
may also play an important role in promoting excessive
megakaryopoiesis. Mutations in TP53, MET and JAK2 may
aberrantly activate the PI3K/AKT/mTOR signaling cascade,
thereby driving megakaryocytic expansion and thrombocytosis.
TP53 mutations impair the tumor suppressor function of p53,
weakening its negative regulatory influence on the PI3K/AKT/
mTOR axis, for example through PTEN downregulation, which
facilitates unchecked mTOR activation and enhances
megakaryocyte proliferation and survival (15, 16). MET exon 14
skipping mutations stabilize the c-MET receptor by preventing its
degradation, resulting in sustained activation of the PI3K/AKT/
mTOR pathway and accelerated hematopoietic progenitor
proliferation with megakaryocytic differentiation (10). The JAK2
V617F mutation exerts multifaceted effects: it suppresses
GADD45g, releasing its inhibitory interaction with RAC2 and
thereby activating PAK1-PI3K/AKT signaling (17); in addition,
constitutive STAT5 activation promotes DDX5 (p68) expression,
which maintains mTOR activity and amplifies cellular
responsiveness to growth signals (18). Collectively, these
mechanisms converge to sustain aberrant PI3K/AKT/mTOR
activation, leading to excessive megakaryopoiesis and pathological
thrombocytosis in patients carrying such mutations.

It is conceivable that the TP53 splice-site and MET exon 14
skipping mutations primarily contributed to tumorigenesis and
cytokine dysregulation, whereas the JAK2 V617F mutation
amplified inflammatory and thrombopoietic signaling. These
combined alterations may have created a self-reinforcing loop in
which tumor-derived cytokines activated the JAK/STAT pathway,
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while concurrent activation of PI3K/AKT/mTOR signaling
promoted megakaryocytic proliferation and platelet production.

These findings suggest—but do not confirm—a possible
interplay between tumor-associated oncogenic signaling and
hematopoietic activation. The precise molecular mechanisms
remain speculative in the absence of IL-6 quantification or
phosphorylated STAT3 analysis, and further functional studies
are warranted to validate these hypotheses.

Limitations of this report include the lack of hematologic
confirmation by bone marrow biopsy and absence of cytokine
measurements. Thus, the observed association should be
interpreted as descriptive rather than causal. Despite these
limitations, the postoperative drop in platelet count provides
indirect clinical evidence supporting a reactive process secondary
to tumor removal.

Figures 3, 4 are retained to conceptually illustrate potential
signaling interactions; these hypotheses require further
experimental validation.

Conclusion

This case illustrates a rare coexistence of JAK2 V617F, TP53,
and MET exon 14 skipping mutations in NSCLC, associated with
marked preoperative thrombocytosis that declined after surgery.
Although a tumor-associated mechanism is plausible, further
studies are needed to confirm this relationship and to determine
whether platelet trends may serve as indicators of
disease activity.
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FIGURE 3

Hypothetical schematic of IL-6/JAK/STAT3 signaling pathway.
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FIGURE 4
Hypothetical schematic of PI3K/AKT/mTOR signaling pathway.
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