Cancer Management and Research FaLll

CASE REPORT

Rhabdomyolysis as a Predominant Multisystem
Serious Immune-Related Adverse Event Induced
by Sintilimab: A Case Report and Literature
Review

Qingyuan Duan, Xueying Zhang, Minjie Li
Department of Radiotherapy, The Fifth Affiliated Hospital of Zhengzhou University, Zhengzhou, People’s Republic of China

Correspondence: Minjie Li, The Fifth Affiliated Hospital of Zhengzhou University, Zhengzhou, People’s Republic of China,
Email liminjie0326@sina.com

Abstract: Cancer treatment has entered the era of immunotherapy after surgery, radiotherapy, chemotherapy, and targeted therapy.
The immune-related adverse events (irAEs) associated with immune checkpoint inhibitors (ICIs) have become a significant concern in
clinical practice, given the broad application of these agents. This article reports a case of immune polymyositis involving the
myocardium and rhabdomyolysis in a patient with lung adenocarcinoma combined with brain metastases treated with sintilimab. In
addition, there was simultaneous involvement of other systems with immune-associated hepatitis, thyrotoxicosis, and secondary
hypoadrenalism. After high-dose corticosteroid shock therapy administration, the patient’s symptoms and indicators improved
significantly.
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Introduction

Immune checkpoints are a class of negative regulatory proteins that inhibit the activity of immune cells. This
phenomenon enables certain tumor cells to evade the immune system’s attack. Immune checkpoint inhibitors (ICIs)
block down-regulation pathways, stimulating T-cell proliferation, and enhancing the body’s antitumor immunity. While
activating antitumor immunity, ICIs may disrupt autoimmune homeostasis, leading to inflammatory toxicities that can
affect nearly all systems and organs. These reactions are defined as immune-related adverse events (irAEs), with the skin,
gastrointestinal tract and liver being the most frequently affected systems.! While neuromuscular irAEs occur in <6% of
patients, and ICI-associated myocarditis is reported at a frequency of 0.27% to 1.14%.% The occurrence of multisystem
irAEs is much rarer. The present case report concerns a patient with brain metastases from lung adenocarcinoma who
developed severe irAEs in multiple systems manifested by rhabdomyolysis after sintilimab, some of which were very
insidious in that the patient did not have corresponding clinical symptoms despite the involvement of some systems. To
avoid missed diagnosis and facilitate early diagnosis, clinical indicators should be detected promptly, and patients should
be monitored for the possibility of multisystem involvement. Our case provides experience and reference for clinical
diagnosis and treatment.

Case Presentation

A 55-year-old woman was diagnosed with lung adenocarcinoma in 2022, and genetic testing revealed an epidermal
growth factor receptor (EGFR) mutation. She underwent interventional embolization of a lesion in her right lung and
received eight cycles of chemotherapy with Pemetrexed. Following that, she received treatment with Gefitinib, a targeted
therapy. The patient’s condition demonstrated stability during the period of review. On January 31, 2024, the cranial MRI
revealed occupancy in the right frontal lobe and cerebellar hemisphere accompanied by peripheral cerebral parenchymal
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edema. Given the patient’s medical history, this finding was interpreted as indicative of a metastatic brain tumor. Due to
the patient’s condition progression, she discontinued Gefitinib targeted therapy and received systemic chemotherapy
three times (details unknown). On March 23, 2024, the cranial MRI revealed that the mass in the right cerebellar
hemisphere and the surrounding edematous band had increased in size compared to the previous scan. Chemotherapy was
ineffective, and the disease continued to progress. On May 31, 2024, she was hospitalized in the Radiotherapy
Department at the Fifth Affiliated Hospital of Zhengzhou University for whole brain radiotherapy, receiving 40 Gy in
total,delivered as 20 fractions (Intensity-Modulated Radiotherapy, IMRT) (Figures 1 and 2) On June 13, 2024, she
commenced treatment with sintilimab (200 mg) as an anti-immunotherapy, in conjunction with Bevacizumab (600 mg)
for anti-vascular therapy. This combined regimen was administered every three weeks for two cycles throughout the
radiotherapy course.

On July 8, 2024, the patient gradually experienced symptoms such as poor appetite, difficulty opening the eyes, and
impaired tongue mobility, which were initially ignored. After one week, these symptoms progressed, accompanied by

Figure | Radiotherapy target delineation and organs-at-risk (OARs) protection. (A) Axial view; (B) Sagittal view. The red region denotes the whole-brain planning target
volume (PTV). Critical organs at risk—including the lenses, optic nerves, and brainstem—are contoured using distinct color overlays. This delineation strategy ensures
adequate dose coverage of the target volume while optimizing the sparing of surrounding normal tissues.
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Figure 2 Dose-volume histogram (DVH) of the whole-brain radiotherapy plan. The curves delineate the planned dose distributions for the target volumes and OARs. The
planning target volume (PTV, green curve) shows that over 95% of its volume received the prescribed dose of 40 Gy, meeting the prescription dose requirements. The dose
constraints for all OARs were met.
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dysphagia, choking while drinking, neck weakness, generalized limb weakness and soreness, difficulty lifting both
shoulders, and trouble standing up after squatting. The patient did not receive any treatment during this period. On
July 20, 2024, she was admitted to our hospital for treatment. Neurological examination revealed normal higher mental
functions and slightly unclear articulation, but the patient could respond fluently to questions. Bilateral ptosis was
observed, with limited upward gaze of both eyes and restricted tongue protrusion. The patient experienced choking while
drinking, dysphagia, and exhibited limb muscle strength at 5- grade, with normal muscle tone. Tendon reflexes in all four
limbs were symmetrically diminished, while deep and superficial sensation, as well as coordination showed no significant
abnormalities. Signs of meningeal irritation were negative. The patient has hypertension, which is usually well managed.
There is no history of hepatitis, immune-related diseases, or other cardiovascular or cerebrovascular diseases.

Laboratory tests performed after admission yielded the following results: Markers of myocardial and skeletal muscle
injury were markedly elevated, including creatine kinase (CK) at 11,019 U/L (reference: 40-200), CK-MB isoenzyme at 288.5
U/L (reference: 0-24.0), lactate dehydrogenase (LDH) at 1,540 U/L (reference: 120-250), myoglobin (MYO) at 1,450 ng/L
(reference: 25-58), and cardiac troponin T (cTnT) at 0.566 ng/mL (reference: <0.014). Electrolytes, creatinine, and glomerular
filtration rate showed no significant abnormalities. Liver function tests also revealed abnormalities, with alanine aminotrans-
ferase (ALT) elevated to 367 U/L (reference: 7—40) and aspartate aminotransferase (AST) increased to 430 U/L (reference:
15-40). Endocrine testing revealed abnormalities. Morning adrenocorticotropic hormone (ACTH) was 5.4 pg/mL (reference:
7.2-63.3), cortisol (COR) was 37.0 nmol/L (reference: 172.0-497.0). Thyroid-stimulating hormone (TSH) measured 0.016
mlU/L (reference: 0.50-5.50), free triiodothyronine (FT3) was 7.74 pmol/L (reference: 2.80-6.80), and free thyroxine (FT4)
was 33.47 pmol/L (reference: 11.50-22.70) (Table 1). Electrocardiography (ECG) revealed right bundle branch block and ST-
T segment abnormalities (Figure 3). Chest CT showed no significant cardiac abnormalities and excluded the possibility of
a thymoma. Brain MRI revealed no significant abnormalities in the pituitary gland, and no progression of metastatic brain
lesions was observed. Due to the patient’s preference and financial reasons, the myositis-specific autoantibody test was not
performed.

The patient, diagnosed with lung adenocarcinoma with brain metastases, had undergone two cycles of sintilimab
treatment. Recently, the patient developed symptoms including ptosis, dysphagia, and limb weakness. After admission,

Table | Dynamic Changes in Key Laboratory Parameters During Hospitalization. Serial
Measurements of Biomarkers for Cardiac, Skeletal Muscle, Hepatic, and Endocrine
Function are Shown at Specified Time Points After Admission (Admission Day, Hospital
Day 3, 8, and 15). Data are Presented with Reference Ranges

CK (U/L) 0-200 11,019 1,921 | 222 198
CK-MB (U/L) 0-24.0 2885 838 | 722 84.7
MYO (ng/L) 25-58 1,450 530 307 102
¢TnT (ng/mL) <0014 0.566 0375 | 0213 | 0.156
ALT (UIL) 7-40 367 261 105 39
AST (U/L) 1540 430 126 33 30
LDH (U/L) 120-250 1,540 1005 | 504 370
COR (nmol/L) 172.0-497.0 37 40 47 75
ACTH (pg/mL) 7.2-63.3 5.4 55 57 6.3
TSH (mIU/L) 0.50-5.50 0016 0018 | 0021 | 0013
FT3 (pmol/L) 2.80-6.80 7.74 7.8 6.1 38
FT4 (pmol/L) 11.50-22.70 3347 3214 | 313 | 3343
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Figure 3 The standard |2-lead ECG obtained at hospital admission. The ECG findings of right bundle branch block and ST-T segment changes, combined with elevated cTnT
and CK-MB, are consistent with immune-mediated myocarditis.

recurrence or progression of brain tumors and stroke were excluded as potential causes. Based on laboratory findings and
multidisciplinary consultations involving neurology, cardiology, endocrinology, and rheumatology departments, the
diagnosis was established as sintilimab -induced multisystem irAEs, including polymyositis (Grade 3 and Grade 4)
involving myocardium (Grade 1), rhabdomyolysis, hepatitis (Grade 3), thyrotoxicosis, and secondary adrenal insuffi-
ciency (Grade 2). Given the occurrence of these severe (Grades 3—4) multisystem irAEs, immunotherapy was perma-
nently discontinued.

The patient received intravenous methylprednisolone pulse therapy at a dosage of 500 mg per day. To prevent stress
ulcers and gastrointestinal bleeding, omeprazole was administered. For rhabdomyolysis, aggressive intravenous fluid
therapy was simultaneously started, consisting of approximately 6 liters of isotonic saline per day, aiming to maintain
a urine output of 200300 mL per hour during the first 24 hours. Calcium gluconate was administered to counteract
hyperkalemia, and 100 mL of 5% sodium bicarbonate was used to alkalinize the urine. Urine output and electrolytes were
closely monitored. After two days, the patient showed improvement in ptosis and neck muscle weakness and was able to
gradually resume slow oral intake. Laboratory evaluations demonstrated a marked and rapid decline in CK and CK-MB
levels, which supported the initiation of a stepwise tapering of methylprednisolone (250 mg/d x 2 d — 125 mg/d x 2 d —
80 mg/d x 2 d — 40 mg/d until discharge). Thereafter, CK and CK-MB continued to decline steadily throughout
hospitalization and had normalized by the time of discharge. In addition, liver enzyme levels—including ALT, AST, and
LDH—also demonstrated a progressive decline, which was highly consistent with the patient’s gradual clinical improve-
ment (Figures 4-6). Fluid therapy was also reduced to 2 liters per day once symptoms improved and CK decreased below
2000 U/L, with subsequent adjustments and tapering based on the patient’s condition and laboratory results. During
treatment, blood pressure fluctuations were observed and managed with oral sustained-release metoprolol and continuous
sodium nitroprusside infusion to stabilize blood pressure. Laboratory parameters normalized approximately 15 days
following admission. The patient was discharged on hospital day 17 following marked clinical improvement. The patient
was advised to keep taking oral prednisone acetate (50 mg/day) with a tapering regimen for maintenance therapy and to
attend regular follow-up appointments. A telephone follow-up two months after discharge revealed that the patient
indicated that all symptoms had fully resolved and had recently self-discontinued prednisone acetate, having taken it for
approximately two months in total. However, hospital follow-up examinations had not been attended. The overall clinical
course is summarized in Figure 7 (Timeline).
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Figure 4 Dynamic changes of CK and CK-MB after admission. Following initiation of methylprednisolone pulse therapy, CK and CK-MB levels exhibited a rapid and marked
decline. At admission, CK was 11,019 U/L (over 50-fold above the upper limit of normal) and CK-MB was 288.5 U/L (I |-fold above the upper limit of normal). By Hospital
Day |5 (HDI5), both markers had decreased to near-normal levels (CK 83.8 U/L, CK-MB 7.2 U/L), reflecting resolution of rhabdomyolysis and concomitant myocardial

injury.
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Figure 5 Dynamic changes of liver function indices (ALT, AST) after admission. At admission, AST (430 U/L) and ALT (367 U/L) were both markedly elevated, exceeding |0
times the upper limit of normal, indicating moderate liver injury. Following treatment, both enzymes showed a continuous and gradual decline: on Hospital Day 3 (HD3),
AST decreased to 261 U/L and ALT to 227 U/L; by HDI5, both returned to within normal limits (33 U/L).
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Figure 6 Dynamic changes of LDH after admission. At admission, LDH was markedly elevated at 1540 U/L, approximately six times the upper limit of normal, indirectly
reflecting concomitant muscle and liver injury. Following treatment, LDH demonstrated a gradual decline, initially slower than CK and AST, but eventually normalized with

tissue recovery, indicating overall clinical improvement.

Cancer Management and Research 2025:17

https:

3387



@ Duan et al

Diagnosis: lung adenocarcinoma. Treatment: right-lung lesion

embolization, plus 8 cycles of pemetrexed and gefitinib. Whole-brain IMRT 40 Gy / 20 fractions.
2022 2024-05-31

Onset of symptoms: poor appetite, ptosis, impaired tongue Started sintilimab 200 mg + bevacizumab 600 mg
mobility. (g3w x 2 cycles).

2024-06-13

2024-07-08

progression: ia, iration, neck y Hospitalization; sintilimab discontinued.
proximal limb weakness, difficulty rising from squatting. Received IV methylprednisolone 500 mg/day (pulse therapy).

2024-07-15 2024-07-20

Clinical improvement — initiated taper:
Discharged with normalized labs and symptom improvement. 250 mg/d x 2 d — 125 mg/d x 2 d — 80 mg/dx 2 d — 40

mg/dx 9d.

2024-08-06

2024-07-22

Telephone follow-up: taking prednisone 50 mg/day; symptoms fully
resolved.

2024-10-10

Figure 7 Timeline of the patient’s clinical course. The timeline summarizes key clinical events, including tumor-directed therapies, initiation of sintilimab, onset and
progression of irAEs, hospitalization, initiation of corticosteroid pulse therapy, stepwise tapering of steroids, and eventual clinical recovery.

Discussion

Since the initial FDA approval of ipilimumab for metastatic melanoma in 2011, various checkpoint blockade therapies have
been authorized for multiple tumor types. Sintilimab is a Programmed Death-1 (PD-1) inhibitor. Initially approved in China in
Dec 2018, indicated for Hodgkin’s lymphoma, sintilimab has since demonstrated substantial clinical efficacy across multiple
malignancies. Its approved indications now encompass classical Hodgkin’s lymphoma, non-small cell lung cancer (NSCLC),
adenocarcinoma of the stomach and gastroesophageal junction, among others. In this case, sintilimab combined with
bevacizumab was used to treat metastatic NSCLC, aligning with its approved clinical indications.

Given the pervasive utilization of ICIs in clinical practice, more irAEs have come to our attention. Understanding the
mechanisms behind their occurrence is crucial for enhancing the safety of immunotherapy. The mechanisms by which irAEs
occur are complex, involving multiple immune cells, cytokines, and imbalances in regulating immune tolerance. T cells are
central to this process, though the exact mechanism remains unclear. The main mechanisms include:* 1) Reduced peripheral
immune tolerance by T cells and the proliferation of self-reactive CD4+ and CD8+ T cell clones, resulting in autoimmune
activation. 2) Normal tissues and tumor tissues share common antigens, where specific T cell clones recognize these antigens
and induce IClI-related toxicity through specific autoimmune responses. 3) Treg cells maintain immune homeostasis by
eliminating self-reactive T cells. ICIs directly result in Treg cell depletion, thereby disrupting the immune balance.

The incidence of adverse events varies among different inhibitors. Retrospective analysis revealed that PD-1
inhibitors are better tolerated than Cytotoxic T-Lymphocyte-Associated Protein 4 (CTLA-4) inhibitors and are more
frequently associated with thyroiditis and respiratory adverse events.* Neuromuscular system-related irAEs are rare
across all types of ICIs, with the incidence of ICI-associated myositis being less than 1%. Despite its low occurrence,
IClI-associated myositis often coexists with conditions like myasthenia gravis (MQG) and myocarditis overlap syndrome,
which can lead to rapid and severe progression with high mortality rates. Patients diagnosed with both myositis and
myocarditis face mortality rates exceeding 50%, and more than one-third of survivors experience persistent neuromus-
cular sequelae.” Anti-PD-1 therapy confers a 2.4-fold greater myositis risk than anti-CTLA-4 treatment, primarily
affecting men over the age of 65 (70%). Safety data for sintilimab indicate that ICI-associated myositis occurred only
in patients receiving sintilimab combination therapy, with an infrequent occurrence rate (<1/100 to >1/1000). Currently,
reports of sintilimab -associated myositis are limited, and most cases involve overlap syndromes with poor prognosis.
Early recognition and intervention for ICI-associated myositis are critically important.

IClI-associated myositis tends to have an early onset, usually occurring within the initial 4 weeks of checkpoint inhibitor
therapy, commonly following the first or second administration cycle.® Our patient also presented with systemic symptoms such
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as difficulty opening the eyes, choking while drinking, and limb weakness within one week after the second treatment.
Additionally, blood biochemical analysis indicated substantially increased levels of cardiac biomarkers, creatine kinase, and
transaminases, with creatine kinase exceeding 50-fold the normal upper limit. Although the patient did not present with cardiac
symptoms like chest pain, chest pressure or dyspnea, the ECG showed conduction blocks and “ST-T” changes, which were not
observed before immunotherapy. Combined with elevated troponin and CK-MB levels, these findings indicate a certain degree of
myocardial injury. The diagnosis was confirmed as “immune-related polymyositis involving the myocardium” and “rhabdo-
myolysis.” In contrast to the clinical symptoms of primary inflammatory myopathies, ICI-associated myositis primarily involves
significant ocular muscle and bulbar regions. However, ICI-related myositis appears to overlap with the clinical symptoms of
myasthenia gravis (MG). Some IClI-associated myositis patients, even without anti-acetylcholine receptor antibodies, exhibit
MG-like symptoms. Similar to myositis, ICI-associated MG is less common with anti-CTLA-4 treatment than it is with anti-PD
-1/PD-L1 treatment.’ Therefore, the link between ICI-associated myositis and MG may not be coincidental and requires further
investigation. Clinically, vigilance is warranted for the overlapping diagnoses of these two conditions, with muscle biopsy being
the gold standard for differentiation. Unfortunately, the patient declined this examination due to its invasive nature. The patient
did not exhibit typical MG features such as fluctuation or symptoms that are mild in the morning and worsen by evening, and both
the fatiguability test and ice pack test were negative. Given the clinical presentation and examination outcomes, a diagnosis of
myasthenia gravis is not being considered at this time. Previous pathological findings of ICI-associated myositis showed
macrophage and CD8+ T cell infiltration, along with muscle fiber necrosis.® This further supports the notion that irAEs are
linked to T-cell overactivation.

“Rhabdomyolysis” represents the most prominent feature in our patient. PD-1 inhibitor-induced rhabdomyolysis is
uncommon, with only one previously documented case associated with sintilimab. That case involved a 66-year-old patient
suffering from lung adenocarcinoma who experienced immune-related myositis overlapping with myocarditis and myasthenia
gravis after two cycles of sintilimab.” This patient also had a previous history of thymoma. Similarly, a colorectal cancer
patient developed a syndrome of overlapping rhabdomyolysis, myasthenia gravis, and myocarditis following treatment with
tislelizumab, with elevated anti-acetylcholine receptor antibody (anti-AChR-ADb) levels detected.® There has also been a report
of a case where a patient developed acute rhabdomyolysis accompanied by severe polymyositis after receiving combination
therapy with nivolumab and ipilimumab. Notably, this patient had elevated anti-SM antibody levels before treatment.’”
Furthermore, there is a patient with subclinical elevation of anti-AChR-Ab who developed immune checkpoint inhibitor-
associated myositis and myasthenic crisis following nivolumab treatment.'® These observations suggest that the development
of IClI-associated myopathy may be associated with autoimmune diseases or elevated titers of specific antibodies. Such
patients have a higher likelihood of overlap syndromes and tend to exhibit more severe conditions. Sumimoto et al’s
retrospective analysis'' further corroborates this view, showing that autoimmune diseases constitute an independent risk
factor for irAEs in patients undergoing ICI therapy. Interestingly, in contrast to the severe cases mentioned above, their
findings indicate that irAEs are generally less severe, even among patients with pre-existing immune system diseases.
Nevertheless, CIS should be used cautiously in this population, accompanied by close monitoring for potential adverse
reactions. Antibody testing prior to ICI therapy is necessary. Relevant serum immunological markers in reported cases
primarily include myositis-specific antibodies (MSAs), myositis-associated antibodies (MAAs), anti-skeletal muscle anti-
bodies (AsM-Ab), and acetylcholine receptor antibodies (AchR-Ab). Furthermore, rhabdomyolysis after ICI therapy could be
attributed to other factors, requiring clinicians to consider differential diagnoses carefully. Min et al'? described a melanoma
patient who experienced hypothyroidism and rhabdomyolysis following ipilimumab treatment. After receiving only levothyr-
oxine replacement therapy, the patient’s thyroid function and creatine kinase levels normalized, indicating that rhabdomyo-
lysis was likely associated with hypothyroidism rather than the IClIs itself.

Of particular interest in this case is the occurrence of endocrine-related adverse events, particularly adrenal insufficiency (Al)
and thyrotoxicosis. For NSCLC patients, the occurrence of Al during anti-PD-1 therapy is 1.4%with males being more frequently
affected than females.'> " ICI-induced Al typically presents with nonspecific symptoms, including fatigue, weight loss, nausea,
and decreased appetite, with fatigue being the most frequent manifestation. Due to the vague nature of these symptoms, clinicians
often face challenges in achieving prompt and accurate diagnosis of Al. Early identification primarily depends on measuring 8:00
AM serum cortisol, ACTH, and electrolyte levels. In our case, a significant reduction in cortisol and ACTH levels led to the
diagnosis of secondary Al caused by IClI-related pituitary injury. Although cranial MRI showed no abnormalities in the pituitary
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gland, this aligns with previous findings: hypophysitis induced by anti-PD-1 therapy often presents without detectable changes on
MRI,'*!* and any observed MRI abnormalities typically disappear completely after stopping the treatment.'® Clinically, cortisol
and ACTH are not routine assessment measures, emphasizing the need for biomarkers to facilitate early diagnosis. A study
suggests that eosinophilia might be linked to secondary Al, and some case reports indicate elevated eosinophil counts prior to the
onset of symptoms.' ' In our patient, eosinophil levels were normal, and the predictive potential of eosinophils warrants further
investigation. Moreover, a study'” has indicated that eosinophilia may function as a predictive biomarker for antitumor efficacy
and overall survival. Based on this, we hypothesize that development of Al may be associated with enhanced therapeutic efficacy.
Analyses'®'® have indicated that cancer patients (notably those with melanoma and lung cancer) demonstrate improved
therapeutic outcomes, particularly regarding PFS and OS, after experiencing irAEs, especially those affecting the endocrine,
skin, and gastrointestinal systems. Nevertheless, the mechanisms driving this correlation are not yet fully understood, and different
types of irAEs may have varying effects on prognosis and survival.

Thyroid irAEs represents one of the most frequent endocrine toxicities observed during ICI therapy. The overall
incidence of thyroid irAEs is approximately 10.8%, with PD-1 inhibitors demonstrating a stronger association than their
occurrence than CTLA-4 inhibitors.”® Additionally, female patients are more commonly affected than males.>' Thyroid
irAEs encompass hyperthyroidism, thyrotoxicosis, hypothyroidism, and thyroid storm. Thyrotoxicosis generally man-
ifests early, within 3 to 6 weeks following treatment,° although there have been reports of thyrotoxicosis appearing as
late as one year after therapy. Thyrotoxicosis is often asymptomatic, and most progress dynamically to hypothyroidism
within a short period (median 42 days).?' Of these, approximately 40% of patients develop permanent hypothyroidism,
requiring lifelong levothyroxine replacement therapy.”? We recommend regular thyroid function monitoring for patients
receiving ICI therapy to detect changes promptly and implement tailored management—such as B-blockers for sympto-
matic thyrotoxicosis or levothyroxine replacement for hypothyroidism.

Currently, corticosteroids remain the first-line treatment for irAEs. Consensus on irAEs management includes discontinu-
ing ICIs, providing supportive care, and administering high-dose corticosteroids.*® As per ASCO clinical guidelines, treatment
strategies are determined by the severity of the irAEs. Higher grades of irAEs require increased doses of corticosteroids. For
grade 3 adverse events, high-dose corticosteroid therapy is indicated—typically prednisone or methylprednisolone at 1-2 mg/
kg/day, followed by a slow tapering over 4-6 weeks. For those with persistent symptoms, further immunosuppressive therapy,
such as infliximab, is needed. Recurrent grade 3 and 4 adverse events warrant permanent discontinuation of ICIs.** For the
treatment of ICI-associated myositis, grade 1-2 cases can be managed with corticosteroid therapy (0.5-1 mg/kg). For grade
3—4 cases, high-dose methylprednisolone (500—1000 mg/day) pulse therapy is advised, in addition to discontinuing ICIs. For
critically ill patients, plasma exchange and/or life support therapy may be required. After two days of pulse therapy with
500 mg/day, the patient’s fatigue symptoms improved, accompanied by a reduction in creatine kinase levels and other relevant
biomarkers. No additional immunosuppressive therapy was administered. If symptoms remain unresolved after pulse therapy,
particularly in myocarditis patients, studies show that 25%-50% of ICI-related myocarditis patients do not improve or may
even worsen following high-dose methylprednisolone pulse therapy.* In these instances, intravenous immunoglobulin (IVIG)
or other immunosuppressive treatments, including IL-6 antagonists, TNF-a inhibitors, and biologics (such as rituximab)
should be considered. If symptoms and markers have not returned to normal after 4 weeks, other immunosuppressive agents—
including methotrexate, azathioprine, and mycophenolate mofetil—ought to be considered.”* However, the widespread
clinical use of corticosteroids has raised several concerns: corticosteroid side effects, the potential for corticosteroids to
promote tumor progression and resistance to corticosteroids in certain irAEs.?*?’ These limitations have also driven
researchers to seek alternative drugs in pursuit of more optimal treatments. Currently, the main drugs under investigation
include biologics (infliximab, tocilizumab, abatacept), antibody-based drugs (rituximab, secukinumab), targeted small
molecule drugs (baricitinib, tofacitinib), intravenous immunoglobulin (IVIG), anti-thymocyte globulin (ATG), and myco-
phenolate mofetil (MMF).**> Overall, the landscape of irAEs pharmacotherapy is becoming increasingly diversified and
precise. By incorporating new biologics, targeted therapies, and personalized treatment strategies, it is anticipated that future
irAEs therapies will effectively manage immune-related adverse events while preserving antitumor effectiveness.

This case has several limitations. First, the patient declined both antibody testing and muscle biopsy, making it
impossible to speculate whether the occurrence of irAEs in this patient is associated with antibody elevation. The absence
of pathological results also precluded further investigation into the cellular and molecular mechanisms underlying the
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irAEs. Second, the reporting timeline is relatively close to the onset of the patient’s symptoms, and no long-term follow-
up data are available. Consequently, the influence of irAEs on the patient’s primary tumor and brain metastases remains
unclear. We intend to maintain ongoing follow-up for this patient in the future.

Conclusion

In conclusion, this case report describes a 55-year-old female lung cancer patient who developed severe multisystem irAEs,
dominated by rhabdomyolysis, following sintilimab treatment. Following high-dose corticosteroid pulse therapy, the patient
exhibited significant clinical improvement as early as the third day. Although the side effects of corticosteroids cannot be
overlooked, the outcome in this case supports their role as an effective and practical core therapeutic option in critical situations.
Nevertheless, regular multisystem monitoring and early differential diagnosis are essential for timely identification and
management.
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