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Abstract

Background.
Extensive-stage small cell lung cancer (ES-SCLC) carries a dismal prognosis. Immune checkpoint
inhibitors (ICIs) have modestly improved survival, but durable responses are uncommon, and
hematologic immune-related adverse events (irAEs)—<1% of treated patients—remain poorly
characterised. Extreme reactive thrombocytosis (> 1,000 × 10⁹/L) has not been documented during ICI
therapy for ES-SCLC, and its mechanism and management are undefined. Endocrine irAEs (secondary
adrenal insufficiency) are increasingly recognised, but their concurrence with hematologic toxicity has
not been described.

Case Presentation.
A 62-year-old man with ES-SCLC received first-line Toripalimab-based immunotherapy. On day 71 (24
February 2026), the platelet count peaked at 1,033 × 10⁹/L, prompting urgent therapeutic
plateletpheresis. Concurrent serology showed interferon-γ approximately 45 times the upper limit of
normal (ULN), ferritin approximately 20× ULN, and elevated soluble interleukin-2 receptor, consistent with
an incomplete hemophagocytic lymphohistiocytosis (HLH) phenotype. C-reactive protein peaked at
178.40 mg/L and interleukin-6 reached 199.68 pg/mL on 2 March 2026, supporting cytokine-driven
myeloproliferation. Serial tumor biopsies documented C-MET evolution from 10% weak-positive to 80%
strong-positive. Early tumor shrinkage (11% reduction from a 118-mm baseline) coincided with the
platelet peak on day 71, while maximal radiographic response (50% reduction) was achieved on day 121
(15 April 2026). Treatment was modified with antiangiogenic optimization (Anlotinib 12 mg daily) and
Toripalimab was substituted with Tislelizumab. Consolidative thoracic radiotherapy (PTV 45 Gy/25
fractions, PGTV 50 Gy/25 fractions, simultaneous integrated boost) commenced on 23 May 2026. On the
same day, endocrinology consultation confirmed secondary adrenal insufficiency (ACTH < 0.22 pmol/L,
cortisol < 2.76 nmol/L), managed with prednisolone replacement and blood pressure restoration.

Conclusions.
The temporal sequence—peak platelet count (day 71) preceding maximal tumor response (day 121)
implicates immune activation, not tumor burden, as the thrombocytosis driver. C-MET upregulation under
PD-1 blockade may represent both a resistance mechanism and a targetable salvage pathway. This first
reported concurrence of extreme thrombocytosis, incomplete HLH, and secondary adrenal insufficiency
in a single ES-SCLC patient underscores the need for multi-system irAE monitoring.

Trial Registration
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Clinical trial number: not applicable. This is a retrospective single-patient case report; no prospective
clinical trial was conducted, and no patient was enrolled in a registered clinical trial for the treatments
described.

1. Introduction
Small cell lung cancer (SCLC) accounts for ~ 13–15% of lung cancers, with rapid progression and poor
prognosis. ICIs targeting PD-1/PD-L1 have modestly improved outcomes in extensive-stage disease (ES-
SCLC) [19, 20, 21, 22], yet most patients progress within months. ICI therapy induces a spectrum of irAEs
[1, 7]. Hematological irAEs—<1% of all irAE reports—are increasingly recognised [2, 5, 8]. ICI-related
fatalities, though uncommon, have been documented in a meta-analysis [2].

ITP is the most frequent platelet abnormality [4, 11]; ICI-associated thrombocytosis is exceptionally rare,
with extreme values (> 1,000 × 10⁹/L) not previously reported. C-MET upregulation is a major mechanism
of acquired resistance in SCLC [10, 18], often accompanied by aggressive tumor behavior.

We report a case of ES-SCLC in which Toripalimab-based therapy was associated with extreme reactive
thrombocytosis requiring therapeutic plateletpheresis, dramatic C-MET upregulation on serial biopsies,
and secondary adrenal insufficiency developing during consolidative radiotherapy. The temporal
sequence—peak platelet count (day 71) preceding maximal tumor response (day 121)—offers
mechanistic insight into immune-mediated hematologic toxicity. Prepared per CARE 2013/2016
guidelines [24].

2. Case Presentation
The comprehensive clinical course—including sequential treatments, tumor burden trajectory,
hematologic dynamics, and inflammatory biomarker evolution—is illustrated in Fig. 1.

2.1 Patient Characteristics
A 62-year-old man (45 kg, BMI 16.0, ECOG 1; 38 pack-years) was admitted to Hainan Cancer Hospital on
24 February 2026 (first admission) for evaluation of a right upper lobe lung mass. Baseline labs were
unremarkable except elevated NSE and ProGRP (consistent with SCLC). ¹⁸F-FDG PET/CT (21 Nov 2025)
showed a hypermetabolic right upper lobe mass (SUVmax 17.0), mediastinal nodal involvement, and a
solitary segment-5 hepatic metastasis (23 mm, SUVmax 9.5) (Fig. 1). The clinical diagnosis was right
upper lobe malignant neoplasm (small cell lung cancer, extensive-stage).

(See Table 1 for full baseline demographics, clinical characteristics, and diagnostic workup.)
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Table 1
Baseline Demographics, Clinical Characteristics, and Diagnostic Workup

Characteristic Value Reference / Note

Patient Demographics    

Age, years 62 —

Sex Male —

Body mass index, kg/m² 16.0 Cachexia threshold < 18.5

Weight, kg 45 —

ECOG performance status 1 0–5 scale

Smoking history, pack-years 38 Heavy smoker (≥ 30)

Past Medical History    

Prior malignancy /
autoimmune disease /
chemo-radiotherapy

None —

Concomitant medications None reported —

Presenting History    

Initial clinical encounter
(outpatient CT)

2025-11-19 Incidental right upper lobe mass

First admission to our
hospital

2026-02-24 Hainan Cancer Hospital

Pathology (Initial Biopsy)    

Biopsy site / date Right supraclavicular lymph
node / 2025-11-21

Pathology report 2025-11-26

Histologic diagnosis Small cell carcinoma —

Ki-67 proliferation index 90%+ High-grade neuroendocrine

C-MET (IHC, LBP4 clone) 10%, weak+ Later 80% strong + at re-biopsy (Jan
2026)

Synaptophysin / CD56 /
INSM1

All positive Neuroendocrine marker panel

Chromogranin A Negative —

TTF-1 Individual cells positive —

PD-L1 (IHC, 22C3) Not tested Not required for ICI eligibility in SCLC
(CSCO guideline)

Disease Staging    
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Characteristic Value Reference / Note

Clinical stage Extensive-stage SCLC (ES-
SCLC)

VALG / TNM 8th

Primary tumor location /
size

Right upper lobe / 81×53
mm

PET/CT 2025-11-21

Primary tumor SUVmax 17.0 ¹⁸F-FDG PET/CT

Lymph node involvement Right hilar, mediastinal
(4R), right supraclavicular

—

Largest lymph node /
SUVmax

64×56 mm / 15.2 Station 4R

Distant metastasis Solitary hepatic (segment
5, 23 mm, SUVmax 9.5)

—

CNS imaging (MRI) Not performed Asymptomatic; no neurological deficit

Bone scan (⁹⁹�Tc-MDP) Not required ¹⁸F-FDG PET/CT provided whole-body
skeletal evaluation with no suspicious
osseous uptake

Baseline Laboratory Values   Reference range

White blood cell count,
×10⁹/L

Not separately reported at
baseline

3.5–9.5

Haemoglobin, g/L 145 (2025-12-29) 130–175

Platelet count, ×10⁹/L 234 (2025-12-29) 125–350

Neuron-specific enolase,
ng/mL

19.56 (2025-12-29) < 16.5

Pro-gastrin-releasing
peptide

Elevated (qualitative) < 78.62 pg/mL

Ferritin, ng/mL 753.5 (2025-12-15) ≤ 375

Erythrocyte sedimentation
rate, mm/h

56.5 (2025-12-15) 0–30

Autoimmune Workup    

ANA / autoantibody panel
(12 items)

All negative (2026-02-27) Excludes autoimmune etiology;
performed during HLH workup for
differential diagnosis

First-Line Therapy    

Regimen (start date 2025-
12-16)

Toripalimab 240 mg d1 + 
EP (etoposide + 
carboplatin), q3w

Etoposide dose-reduced for cachexia
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Table 1 footnote. Baseline values reflect the pre-treatment window (2025-11-19 to 2025-12-29). Dynamic
laboratory and radiographic changes during therapy—including the platelet peak of 1,033×10⁹/L on day
71, the cytokine surge (IFN-γ ~45× ULN, ferritin ~20× ULN, IL-6 199.68 pg/mL), and C-MET clonal
evolution to 80% strong-positive—are detailed in the main text and Figure 1. PD-L1
immunohistochemistry was not performed because PD-L1 status does not influence ICI eligibility in
extensive-stage SCLC under current CSCO guidelines; immunotherapy was administered regardless.
Bone scintigraphy (⁹⁹�Tc-MDP) was not required as the baseline ¹⁸F-FDG PET/CT provided whole-body
skeletal evaluation with no suspicious osseous uptake.

2.2 First-Line Therapy and Initial Response
The patient received two cycles of first-line therapy beginning 16 December 2025: Toripalimab 240 mg
(anti-PD-1) on day 1 plus etoposide 60 mg on days 1–4 plus 80 mg on day 5 and carboplatin 400 mg on
day 1 (EP regimen, q3w, with etoposide dose reduced for cachexia [BMI 16.0]) (Fig. 1A), administered
intravenously every three weeks. CT on 21 January 2026 showed PD per RECIST 1.1: target lesion + 1.7%
(below 20% threshold), but new FDG-avid hepatic lesions appeared. A left brachiocephalic vein thrombus
was noted; MDT consultation prompted a second biopsy.

2.3 Second Biopsy and Phenotypic Shift on Repeat Biopsy
IHC comparison between Bx1 (right supraclavicular lymph node, 26 Nov 2025) and Bx2 (right upper lobe
mass, 21 Jan 2026) revealed SCLC: CD56+, Syn+, INSM1+, TTF-1+, C-MET 10% weak+, Ki-67 90%+. Bx2
demonstrated HG-NEC transformation with striking C-MET upregulation (80% strong+, 10% weak+), Ki-67
decline to 60%, partial Syn/INSM1 attenuation, and CgA newly acquired [18] (Fig. 3). The full 15-marker
IHC panel across both biopsies is shown in Fig. 4; full marker panels are detailed in Supplementary Table
S1. Ki-67 decline (90%→60%) likely reflects inter-site spatial heterogeneity, not true biological reduction.

2.4 Second-Line Therapy and Tumor Response
Second-line therapy (Feb 2026, Fig. 1A): Anlotinib 8 mg d1–14 [16] + Toripalimab 240 mg d1 + liposomal
irinotecan 86 mg d1 + carboplatin 400 mg d2, q3w. After 2 cycles, CT (24 Feb 2026) showed early tumor
shrinkage: lung mass 105×60 mm (11% reduction); lymph nodes 64×56→15 mm; hepatic metastasis
23→13×11 mm (Fig. 1B). Representative CT images at the carinal level demonstrating response are
shown in (Fig. 2). By 15 April 2026, lung mass 59×53 mm (50% reduction; RECIST PR), hepatic
metastasis 11×9 mm, and the brachiocephalic vein thrombus resolved.

Figure 2. Serial contrast-enhanced axial CT at the carinal level demonstrating radiologic response of the
right-lung primary mass to sequential immunochemotherapy plus anlotinib. Three time points are shown
in lung-window (top row, a–c) and contrast-enhanced mediastinal-window (bottom row, d–f)
reconstructions: (A, D) 21 January 2026 (baseline before second-line therapy, tumor longest diameter
118 mm); (B, E) 24 February 2026 (after two cycles of second-line therapy, 11% early shrinkage); (C, F) 15
April 2026 (continued response, tumor longest diameter 59 mm, 50% reduction; partial response per
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RECIST 1.1). All images are at the same anatomical level to allow direct slice-by-slice comparison. Note
that the carinal plane shown does not represent the maximum cross-section of the tumor; whole-tumor
longest diameters are reported in Fig. 1B.

By the third cycle (7 March 2026), all tumor markers had normalized. NSE mirrored tumor burden:
19.56→412.25 ng/mL (~ 25× ULN at PD)→12.67 ng/mL by 14 April 2026.

2.5 Methods: Radiotherapy Protocol
Consolidative thoracic radiotherapy was delivered per institutional MDT protocol with a simultaneous
integrated boost (SIB) technique. GTV encompassed the right lung primary tumor, ipsilateral
supraclavicular and mediastinal lymph nodes. CTV was generated by 5-mm GTV expansion plus elective
coverage of bilateral supraclavicular, ipsilateral hilar, and mediastinal/hilar lymphatic drainage stations.
PTV and PGTV were created by 5-mm expansion of CTV and GTV, respectively, with OAR sparing
prioritised. Prescription doses: PTV 45 Gy/25 fractions (1.8 Gy/fraction), PGTV 50 Gy/25 fractions (2.0
Gy/fraction); 5 fractions/week (Monday–Friday) with weekly cone-beam CT. Radiotherapy commenced
23 May 2026, scheduled completion approximately 24 June 2026. Systemic antitumor therapy remained
suspended pending liver recovery.

2.6 Development of Extreme Thrombocytosis
On 24 February 2026 (day 71), the platelet count peaked at 1,033 × 10⁹/L (reference range: 125–350 ×
10⁹/L)—among the highest platelet counts reported in the ICI-associated hematological toxicity
literature. Maximal tumor response (50% reduction) was subsequently achieved on 15 April 2026 (day
121). The patient was asymptomatic for bleeding or thrombosis. TEG (26 February) showed a
hypercoagulable profile (values not reported). Primary thrombocytosis was clinically excluded: JAK2
V617F/CALR/MPL profiles not specifically tested, no splenomegaly, and elevated inflammatory markers
supported a reactive process. Hematology was consulted the same day; therapeutic plateletpheresis
was initiated given the hypercoagulable TEG profile and known thrombus. Low-molecular-weight heparin
(LMWH) was continued for anticoagulation; aspirin was not added as the patient was already on
therapeutic-dose LMWH.

2.7 Inflammatory Markers and HLH Workup
Marked systemic inflammation accompanied the clinical course. CRP peaked at 178.40 mg/L on 24
February 2026 (~ 18× ULN). IL-6 peaked at 199.68 pg/mL on 2 March 2026 (Fig. 1D). Serum ferritin rose
from 753.5 ng/mL (Dec 2025) to 7,419.4 ng/mL on 7 March 2026 (~ 20× ULN; Fig. 1E). IFN-γ by flow
cytometry on 3 March 2026 was 669.54 pg/mL (~ 45× ULN; Fig. 5). sIL-2R was 2,561.59 U/mL on 9
March 2026 and 2,101.04 U/mL on 15 April 2026 (Fig. 5). Hyperferritinemia was partly attributable to
tumor-related cachexia (BMI 16.0 kg/m²) and DILI.

HScore peaked at 124 points [23] (T5, 2026-03-02), corresponding to 9–16% HLH probability (trajectory
T1 = 41→T5 in Fig. 5A). The absence of bone marrow biopsy and NK-cell activity data precludes
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definitive scoring and likely underestimates true probability. Only three of eight HLH-2004 criteria were
met (fever, splenomegaly/hepatomegaly, ferritin ≥ 500 ng/mL; Fig. 5D).

2.8 Diagnostic Considerations
Bone marrow biopsy was deferred given thrombocytosis-related bleeding risk; the cytokine profile guided
treatment modifications.

2.9 Treatment Modifications and Current Status
On 3 March 2026, given the peak inflammatory markers and cytokine storm, anlotinib was escalated to
12 mg/d. Toripalimab was switched to Tislelizumab [17] from the third cycle (7 March 2026). 3rd cycle (7
March 2026): Tislelizumab 200 mg + liposomal irinotecan 86 mg + carboplatin 400 mg.

On 13 April 2026, the patient was admitted for evaluation of drug-induced liver injury. Lab (14 Apr 2026):
ALT 84 U/L, AST 139 U/L (grade 2), TBA 14.0 µmol/L. Hepatoprotective therapy was initiated. By 20 April
2026, ALT and AST showed partial improvement. Discharged with hepatoprotection and weekly LFT
monitoring; antitumor therapy suspended pending liver recovery.

2.10 Endocrine irAE and Adrenal Insufficiency
On 23 May 2026—the day of radiotherapy initiation—endocrinology consultation was triggered by 3 days
of progressive anorexia. Adrenal axis evaluation revealed panhypopituitarism-pattern biochemistry:
ACTH < 0.22 pmol/L at all timepoints (8 AM, 4 PM, midnight) and cortisol < 2.76 nmol/L at 8 AM and 4
PM (3.34 nmol/L at midnight; reference 160–620 nmol/L). The pattern is consistent with secondary
adrenal insufficiency of pituitary origin, most plausibly ICI-related hypophysitis. Treatment with
prednisolone acetate 10 mg (08:00) + 5 mg (16:00) PO daily was initiated. By 26 May 2026, blood
pressure had normalised (BP 100–112/59–72 mmHg from admission 79–106/47–66 mmHg), appetite
had recovered, and stress-dose glucocorticoid guidance was provided. This is the fourth irAE phenotype
—endocrine—occurring in the same patient, after hematologic, hepatic, and cytokine/HLH-mimic events.

2.11 Follow-up and Outcome
The patient began consolidative thoracic radiotherapy on 23 May 2026 (per Methods: Radiotherapy
Protocol), with scheduled completion approximately 24 June 2026. Secondary adrenal insufficiency was
diagnosed on the same day and managed with prednisolone replacement (see Endocrine irAE).
Radiotherapy and endocrine-replacement therapy continue at the time of manuscript preparation.
Antitumor systemic therapy remains temporarily suspended pending liver function recovery. Final tumor
response assessment and long-term safety follow-up will be reported in a subsequent update.

3. Discussion
We describe four previously unreported phenomena: (1) extreme reactive thrombocytosis (> 1,000 ×
10⁹/L) as an irAE in ES-SCLC; (2) therapeutic plateletpheresis for ICI-related thrombocytosis; (3) C-MET
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clonal evolution under PD-1 pressure concurrent with a hematologic irAE; and (4) secondary adrenal
insufficiency as a fourth irAE phenotype. Platelet peak (day 71) preceding maximal tumor response (day
121) implicates immune activation, not tumor burden, as the thrombocytosis driver. Alternative
etiologies were excluded: primary thrombocytosis (no splenomegaly, elevated inflammatory markers),
iron deficiency (ferritin 7,419 ng/mL), and chemotherapy effect. The triad of cytokine storm, extreme
thrombocytosis, and concurrent tumor shrinkage represents a unique hyperinflammatory irAE phenotype
in SCLC.

3.1 Mechanistic Pathways
The IL-6/GM-CSF megakaryocyte axis is the hypothesized mechanism [3, 25]. PD-1/PD-L1 blockade
activates effector T cells and macrophages, promoting IL-6 and GM-CSF secretion that drive
megakaryocyte proliferation. IL-6 peaked at 199.68 pg/mL on 2 March 2026, concurrent with platelet
count decline—reflecting a continuum of immune activation. HGF/C-MET activates JAK/STAT3 [10],
promoting further IL-6 transcription. C-MET upregulation (10%→80%) is consistent with MYC-driven
subtype evolution [9, 10, 18], representing a resistance mechanism and a targetable salvage pathway.

3.2 Clinical Implications and Treatment Modifications
Therapeutic plateletpheresis for ICI-related thrombocytosis is not previously reported. Decision criteria:
PLT 1,033 × 10⁹/L, hypercoagulable TEG, concurrent thrombus—ASFA category III. We propose
plateletpheresis for PLT > 1,000 × 10⁹/L with hypercoagulability or thrombosis as bridge therapy.
Tislelizumab substitution (Fc-modified) [17] aimed to attenuate immune activation. C-MET strong
expression (80% IHC) suggests MET dependence; selective MET inhibitors (Tepotinib, Capmatinib)
require FISH/NGS confirmation per NCCN [12, 13, 14].

3.3 Drug-Induced Liver Injury (DILI)
On 13 April 2026, grade 2 hepatotoxicity developed (ALT 84 U/L, AST 139 U/L, TBA 14.0 µmol/L). The
contributions of Toripalimab, platinum, irinotecan, and anlotinib cannot be isolated. Hepatoprotective
therapy and antitumor-therapy suspension achieved partial biochemical improvement by 20 April 2026.
Routine LFT monitoring is recommended.

3.4 HLH Considerations
This case represents an incomplete HLH phenotype (HScore 124, 9–16% probability) with a distinctive
cytokine signature—IFN-γ elevation (~ 45× ULN) more prominent than IL-6—contrasting with classic HLH
[6, 15]. Early hematology/critical care consultation is recommended when HLH is suspected during ICI.

3.5 Endocrine irAE
ICI-related hypophysitis with secondary adrenal insufficiency is well-recognised with anti-PD-1/PD-L1
therapy, typically 9–12 weeks after initiation [8, 11]. This case is unusual: onset at 28 weeks post-ICI—
late by typical standards—and co-occurrence with a hematologic irAE and cytokine-storm biology,
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suggesting the hyperinflammatory milieu may have precipitated pituitary dysfunction. Preserved
mineralocorticoid axis (BP responsive to glucocorticoid alone, no hyperkalemia) supports isolated ACTH
deficiency. Stress-dose steroid coverage during procedures, infections, or cytotoxic therapy is essential.

3.6 Limitations
Lack of FISH/NGS confirmation of C-MET, RB1 and TP53 immunohistochemistry not performed
(canonical SCLC transformation markers; detailed in Supplementary Table S1 Methods note), GM-
CSF/TPO not measured, absent bone-marrow/NK-cell data, single-patient observation, and endocrine
autoantibody profiling not performed.

4. Conclusions
This is the first documented case of extreme reactive thrombocytosis (> 1,000 × 10⁹/L) following ICI
therapy in ES-SCLC, managed with plateletpheresis and accompanied by incomplete HLH, C-MET
upregulation, and secondary adrenal insufficiency. Peak platelet count (day 71) preceding maximal
tumor response (day 121) implicates immune activation as the thrombocytosis driver. C-MET
upregulation (10%→80%) under PD-1 pressure represents a resistance mechanism and a targetable
salvage pathway. Enhanced multi-system monitoring (platelets, CRP, IL-6, IFN-γ, ferritin, ACTH, cortisol)
during the first 2–3 months of ICI therapy for ES-SCLC is recommended. Prospective studies of IL-6/GM-
CSF-TPO kinetics, C-MET evolution, and multi-organ irAE clustering under ICI are warranted.

5. Lessons Learned
1. Enhanced Platelet Monitoring: Routine 1–2-week platelet monitoring during the first 2–3 months of

ICI therapy for ES-SCLC.
2. Therapeutic Plateletpheresis: For PLT > 1,000 × 10⁹/L with hypercoagulability or clinical thrombosis.
3. Cytokine Storm Monitoring: Combined CRP, IL-6, IFN-γ, ferritin, sIL-2R monitoring; marked elevations

should prompt HScore.
4. HLH Assessment: HScore and hematology/critical care consultation for concurrent fever,

hyperferritinemia (> 3,000 ng/mL), and IFN-γ elevation during ICI.
5. C-MET-Targeted Salvage: For SCLC with C-MET strong positivity (≥ 80%) on biopsy post-ICI, MET-

targeted agents (anlotinib; tepotinib, capmatinib) are evidence-based.
6. Adrenal Axis Surveillance: Baseline and serial ACTH/cortisol in ICI monitoring, especially in

cachectic/anorectic patients; stress-dose glucocorticoid coverage is essential during intercurrent
illness.
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Figure 1

Comprehensive clinical course of a 62-year-old man with ES-SCLC transforming to HG-NEC (C-MET
80%+), complicated by PD-1 inhibitor-related cytokine activation, HLH-mimic syndrome, and secondary
adrenal insufficiency. All panels share a common time axis spanning December 2025 to June 2026; the
coral band marks the cytokine-storm window (24 February–10 March 2026). (A) Treatment timeline:
sequential ICI (Toripalimab 240 mg in first and second line, switched to Tislelizumab 200 mg from the
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third cycle), platinum-based chemotherapy (etoposide+carboplatin first line, liposomal
irinotecan+carboplatin second line), anlotinib 8→12 mg/d escalation (3 March 2026), low-molecular-
weight heparin (LMWH) anticoagulation, hepatoprotective therapy, and consolidative thoracic
radiotherapy commencing 23 May 2026. (B) Tumor burden: primary lung mass longest diameter (blue,
left axis) decreased from 118 mm (2025-11-21 baseline) to 59 mm (2026-04-15 PR), and hepatic
metastasis (orange, right axis) from 23 mm (2025-11-21 PET/CT baseline) to 11 mm (2026-04-15 CT)—
both exceeding the −30% RECIST 1.1 partial-response threshold. Biopsy timings are annotated (Bx1:
right supraclavicular lymph node, November 2025; Bx2: right lung mass, January 2026). (C) Hematologic
dynamics: platelets peaked at 1,033 × 10⁹/L (24 February 2026, apheresis indicated, red ring), then
normalized; hemoglobin declined to a nadir of 89 g/L; WBC nadir of 1.9 × 10⁹/L following etoposide-
platinum is annotated. (D) Acute inflammatory markers: CRP (orange, ULN 10 mg/L) and IL-6 (green,
ULN 18.6 pg/mL) peaked synchronously on 2 March 2026 at 199.7 mg/L and 199.7 pg/mL, respectively;
intracellular IFN-γ flow cytometry surged to 669.5 pg/mL (~45× ULN). (E) HLH-mimic biomarker triad on
a logarithmic fold-change scale versus ULN: ferritin reached 7,419 ng/mL (19.8× ULN, magenta), sIL-2R
reached 2,562 U/mL (4.1× ULN, blue), and IFN-γ reached 669.5 pg/mL (45× ULN, orange)—all three
crossing the 5× ULN sentinel threshold.

Figure 2

Serial contrast-enhanced axial CT at the carinal level demonstrating radiologic response of the right-lung
primary mass to sequential immunochemotherapy plus anlotinib. Three time points are shown in lung-
window (top row, a–c) and contrast-enhanced mediastinal-window (bottom row, d–f) reconstructions: (A,

Page 16/20



D) 21 January 2026 (baseline before second-line therapy, tumor longest diameter 118 mm); (B, E) 24
February 2026 (after two cycles of second-line therapy, 11% early shrinkage); (C, F) 15 April 2026
(continued response, tumor longest diameter 59 mm, 50% reduction; partial response per RECIST 1.1).
All images are at the same anatomical level to allow direct slice-by-slice comparison. Note that the
carinal plane shown does not represent the maximum cross-section of the tumor; whole-tumor longest
diameters are reported in Figure 1B.

Figure 3

Comparative histology and immunohistochemistry of sequential biopsies documenting pathological
transformation from SCLC to HG-NEC. (a, b) Biopsy #1 (November 2025; right supraclavicular lymph
node): small round-blue cells with nuclear molding, scant cytoplasm, and crush artifact, consistent with
classical SCLC. (c) Strong diffuse CD56 membrane expression confirming neuroendocrine
differentiation. (d) C-MET immunostaining showing only sparse weak cytoplasmic staining (~10% of
tumor cells, weak intensity). (e) Ki-67 nuclear labeling index >90%, consistent with high-grade SCLC. (f, g)
Biopsy #2 (January 2026; right lung mass): solid sheets of larger polygonal cells with vesicular nuclei
and prominent nucleoli, reduced crush artifact, consistent with HG-NEC transformation. (h) C-MET
showing strong diffuse membrane staining in 80% of tumor cells with additional 10% weak-positive
component. Scale bars = 100 μm.
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Figure 4

Comparative IHC marker panel heatmap across 15 markers for Biopsy #1 (right supraclavicular lymph
node, November 2025; SCLC) and Biopsy #2 (right lung mass, January 2026; HG-NEC). Markers are
organised by biological function: epithelial/lineage (CK, CK7, CK5/6, P40, P63), lung-specific (TTF-1,
NapsinA), neuroendocrine (CD56, Syn, CgA, INSM1), proliferation (Ki-67), and therapeutic targets (C-MET,
ALK, NUT). Each cell is colour-coded on a five-level discrete IHC scale (Negative, Few/Focal +, Partial +,
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Positive +, Strong +); hatched fill indicates markers not assessed. The right-hand annotations indicate
the therapeutic relevance of C-MET upregulation and the shift in neuroendocrine marker profile (Syn and
INSM1 partial attenuation, CgA newly acquired).

Figure 5
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Dynamic HScore trajectory and HLH-mimic syndrome evolution. (A) HScore trajectory across 10
timepoints (T1–T10, December 2025–April 2026). The HScore rose from 41 at baseline to a peak of 124
at T5 (2026-03-02, corresponding to peak HLH-mimic activity and IL-6 surge), falling within the
intermediate-probability zone (9–16% HLH probability). Treatment milestones are annotated: 1L, first-line
Toripalimab+EP; PD→MDT, disease progression and multidisciplinary team review; 2L, second-line
IO+chemotherapy; Anlo↑12 mg, Anlotinib dose escalation to 12 mg/d; TPL, therapeutic plateletpheresis;
DILI, drug-induced liver injury. The dashed red line marks the HLH diagnostic cutoff (HScore 250). (B)
Stacked component contributions to the HScore at each timepoint. Immunosuppression (sIL-2R) and
organomegaly contributed throughout; ferritin elevation appeared at T2 and peaked at T5; fever and AST
elevation contributed at later timepoints. (C) Inflammatory biomarker dynamics expressed as fold-
change relative to the upper limit of normal (ULN, log scale). IFN-γ (red) peaked at ~45× ULN at T5
before declining rapidly; ferritin (gold) rose progressively to ~20× ULN between T7–T8; IL-6, CRP, and sIL-
2R remained elevated above ULN during the cytokine storm window (shaded pink, T5–T7). (D) HLH-2004
diagnostic criteria heatmap (✓ = criterion met; – = not met; ? = not tested). At peak (T5), only three of
eight criteria were met (splenomegaly/hepatomegaly, ferritin ≥500 ng/mL, fever ≥38.5°C), below the
diagnostic threshold of five of eight. Criteria 5 (TG/fibrinogen) and 6 (sIL-2R ≥2,400 U/mL) were not met
at any timepoint; NK-cell activity (criterion 7) and bone marrow hemophagocytosis (criterion 8) were not
tested.
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