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Abstract: Pembrolizumab, an immune checkpoint inhibitor targeting the programmed cell death 1 

(PD-1) protein, is widely used for renal cell carcinoma but rarely causes central nervous system 

adverse events such as myelitis. A 58-year-old woman with stage IV renal clear cell carcinoma 

developed radiating hip pain, paresthesia, hypoesthesia (T10 and below), constipation, urinary 

retention, and sudden right-eye blurred vision one month after her sixth cycle of pembrolizumab 

and lenvatinib. Neurologic examination revealed asymmetrical inferior paraparesis, upper motor 

neuron signs, and right eye papilledema. MRI demonstrated patchy hyperintensity on C2-C6 and 

T2-T5, supportive of myelitis. Intravenous methylprednisolone was initiated, leading to pain relief 

and motor improvement. This is the first reported case of pembrolizumab-induced myelitis in 

Indonesia, emphasizing the importance of early recognition and corticosteroid therapy for optimal 

recovery. 
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1. Introduction 

With the breakthrough in technology and knowledge, immunotherapies are now 

more commonly used for cancer treatment. Pembrolizumab is a type of immunotherapy 

drug called immune checkpoint inhibitor (ICI) and is gaining popularity in the treatment 

of various cancers, including renal cell carcinoma (RCC). It is a monoclonal antibody that 

binds to the programmed cell death 1 (PD-1) protein on the surface of T cells. The anti-

PD-1 antibody blocks the link between PD-1 and its ligands, allowing cytotoxic T cells to 

kill tumor cells [1]. A combination of pembrolizumab and tyrosine kinase inhibitors (TKI), 

such as lenvatinib, is now recommended as first-line treatment for advanced RCC [2]. 

Pembrolizumab is found to grant significant disease-free survival as an adjuvant therapy 

for patients with RCC after nephrectomy compared with placebo [3]. 

Although Pembrolizumab has been found effective, it is associated with several 

known adverse events affecting various body systems, including gastrointestinal, hepatic, 

respiratory, and ocular systems. The nervous system is less affected, with less than 5% 

incidence. On top of that, central nervous system involvement, including myelitis, 

constructs only 0.5% of the incidence. Myelitis can also happen in conjunction with or 

before optic neuropathy, another rare complication of Pembrolizumab [4]. Management 

requires permanent discontinuation of pembrolizumab and administration of steroid or 

intravenous immunoglobulin [5]. We present a rare case of pembrolizumab-induced 

myelitis in Indonesia. 
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2. Case presentation 

A 58-year-old woman presented to the emergency department with stabbing hip 

pain radiating to both feet since one day before admission, with a VAS of 8 – 9. The pain 

was accompanied by paresthesia and hypoesthesia in the dermatomal distribution of T10 

and below. The patient had difficulty walking due to weakness in both legs, more so in 

the left leg. Constipation and urine retention two days before admission were also 

reported. The past medical history was remarkable for stage IV left renal clear cell cancer 

(WHO/ISUP grade 3, T3aN0M1 metastasized to lung) post radical nephrectomy. The 

patient received six cycles of chemotherapy using 200 mg of Pembrolizumab and 10 – 20 

mg of Lenvatinib over six months, with the last cycle done one month before admission. 

On the fourth day of admission, the patient complained of sudden blurred vision in her 

right eye. 

Physical examination was remarkable for decreased visual acuity in the right eye 

with VOD 1/60 and negative relative afferent pupillary defect (RAPD) in both eyes. 

Funduscopy showed papilledema on the right eye. Neurological examination revealed 

asymmetrical inferior paraparesis 3/2, increased all physiological reflexes, positive 

Hofman-Tromner test, and positive Babinski pathological reflex. Non-contrast spine 

magnetic resonance imaging (MRI) disclosed patchy hyperintensity on T2WI with 

thickening of medulla spinalis on C2-C6 and hyperintensity on T2-T5 supportive of 

myelopathy, with the possibility of myelitis (Figure 1).  

 

Figure 1. Spine sagittal view on non-contrast T2 weighted MRI. (a) Patchy hyperintensity on C2 – 

C6. (b) Hyperintensity on T2 – T5 

Non-contrast brain MRI found evidence of bilateral papilledema (Figure 2). Contrast 

imaging was not done due to the patient’s poor kidney function. Routine cerebrospinal 

fluid analysis was normal and clear of malignant cells, eliminating the possibility of 

infection or intramedullary metastasis. Pleocytosis and increased glucose and protein 

were reported. A nerve conduction study demonstrated bilateral peroneal, right tibial, 

median, and ulnar neuropathy with motoric axonal type. 
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Figure 2. Non-contrast T2 weighted MRI of the brain showing prominent cerebrospinal fluid 

surrounding bilateral mildly tortuous optic nerves with flattening of bilateral posterior 

sclera, suggestive of bilateral papilledema 

Upon admission, the patient was placed on a foley catheter and treated with 75 mg 

of pregabalin twice daily for the pain. Following the MRI result, the patient was started 

on 250 mg methylprednisolone four times daily and then tapered off after five days. The 

pain was subsequently reduced, but the paresthesia, hypoesthesia, and blurred vision 

remained. Considering this improvement, administration of IVIG or plasmapheresis was 

withheld. The patient was discharged after 17 days of hospitalization with 16 mg 

methylprednisolone four times daily, tapered off every three days, 75 mg pregabalin twice 

daily, and 500 mcg methylcobalamin three times daily. Motor improvement was noticed 

during follow-up in the outpatient clinic, enabling the patient to walk without ambulation, 

with motor power of 4/4. 

3. Discussion 

Increasing usage of ICIs such as pembrolizumab increases the number of adverse 

events reported. The incidence of neurological adverse events occurs in less than 5% of 

patients receiving ICIs, and up to 6.1% of patients treated with anti-PD-1 antibodies, such 

as pembrolizumab, experience neurological adverse events [4,6]. However, most adverse 

neurological events occur in the peripheral nervous system and rarely affect the central 

nervous system. Peripheral nervous system (PNS) adverse events of ICIs span from 

myositis and myasthenia gravis to peripheral neuropathies, including Guillain-Barre 

syndrome. Commonly reported central nervous system (CNS) adverse events of ICIs are 

encephalitis, aseptic meningitis, and multiple sclerosis. Myelitis, vasculitis, and cranial 

nerve disorder are several rare cases of CNS adverse events of ICIs [4,7]. Although ICI-

related neurological adverse events construct only a tiny number of cases, they result in 

high morbidity and mortality, for about 11% of mortality secondary to ICI is due to 

neurological adverse events [8], Here, we present the first reported rare case of anti-PD-1 

antibody-induced myelitis in Indonesia. 

The exact mechanism of anti-PD-1 antibody-induced neurological adverse events is 

still unknown. It is known that tumor cells express programmed cell death ligand-1 (PDL-

1) on its surface, which links with PD-1 on the T cell surface and produces a 

downregulatory effect on T cell differentiation and proliferation, which will prevent 
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tumor cell destruction. Pembrolizumab works on inhibiting this linkage so T cells can 

attack tumor cells. However, this will cause uninhibited T cell proliferation and 

differentiation and, through unknown mechanisms, can lead to increased responses of 

Th1 and Th17, increased IL-6 and IL-17 production, and abnormal humoral immunity and 

Treg activity. Production of autoantibodies can happen due to molecular mimicry 

between tumor cells and CNS antigens, causing adverse CNS events [9].  

Clinical manifestations of myelitis vary from case to case and commonly include 

paraparesis and sensory and autonomic dysfunction, mirroring the presentation observed 

in our patient. Sometimes, proprioceptive ataxia may also be evident. Myelitis can also 

happen in conjunction with or prior to optic neuritis, termed neuromyelitis optica, another 

rare complication of pembrolizumab [4]. Our patient experienced blurred vision in the 

right eye, with funduscopy revealing right eye papilledema. This may be attributed to 

optic neuritis, as some cases of papilledema stem from optic neuritis [10]. However, this 

diagnosis remains debatable due to the absence of hyperintense lesions in the optic nerve 

T2 MRI sequence, a hallmark of optic neuritis [11]. A case reported by Nasralla in 2020 

showed a similar manifestation to our case, with a 30-year-old woman treated using 

another type of PD-1 inhibitor, nivolumab, developing neuromyelitis optica. She first 

experienced paraparesis in the lower extremity, urinary retention, and paroxysmal right 

tonic spasm, followed by right eye vision loss one month after plasmapheresis and 

corticosteroid treatment. Nevertheless, her orbital MRI exhibited optic nerve and optic 

chiasm enhancement, indicative of optic neuritis, contrasting with our patient’s case [12].  

Management of adverse neurological events generally depends on the grade of the 

adverse events. However, diagnosis of ICI-induced myelitis of any grade commands for 

discontinuation of ICI and administration of immune modulators such as 

methylprednisolone or prednisolone of 2 mg/kg body weight. Some patients should 

consider a higher dose of 1 g/day for 3 to 5 days. If no improvement is noted, intravenous 

immunoglobulin (IVIG) or plasmapheresis can be considered [5,13]. According to several 

case series and research, corticosteroids alone are usually insufficient to alleviate adverse 

neurological events. 70 – 75% of patients treated using only intravenous corticosteroids 

experienced relapse or poor recovery of myelitis and needed second-line immunotherapy 

[14,15]. Our patient responded well to corticosteroids as she was treated using only 

methylprednisolone and showed a reduction in pain and, later, during an outpatient visit, 

showed motoric improvement. IVIG or plasmapheresis was not done in consideration of 

the patient’s improvement using corticosteroids and the extent of renal cancer this patient 

has. 

4. Conclusions 

We reported a rare case of renal clear cell cancer patient with anti-PD-1 antibody-

induced myelitis. To our best knowledge, this is the first reported case in Indonesia. We 

highlight that although the incidence of anti-PD-1 antibody-induced myelitis is rare, 

clinicians should always consider this possibility in every patient receiving anti-PD-1 

antibody. Early recognition and treatment using immunomodulators such as 

corticosteroids, IVIG, or plasmapheresis might help patients’ clinical recovery. 
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