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Abstract
Neurological immune-related adverse events (irAE) are rare but potentially fatal complications associated with the use of immune checkpoint 
inhibitors (ICI). Recently, there has been a trend towards an increase in the incidence of these cases.
We present two case reports of demyelinating polyneuropathy in patients with skin melanoma treated with pembrolizumab or nivolumab. Unaware-
ness of neurological irAE induced by ICI leads to delayed diagnosis and medical treatment, and this may result in persistent neurological deficit or 
even patients’ death. Neurological irAEs include myasthenia gravis, aseptic meningitis, encephalitis, myelitis, inflammatory demyelinating neuropa-
thy, myositis or their combinations, etc. Considering their variability in patients treated with ICI and poor representation in publications, each case 
report can be of practical value.
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Аннотация
Неврологические нежелательные явления (ННЯ), связанные с применением ингибиторов контрольных точек (ИКТ), являются редкими, 
но потенциально фатальными осложнениями. За последние годы отмечается тенденция к росту регистрации данных случаев. 
Мы приводим два клинических случая демиелинизирующей полинейропатии у пациентов с меланомой кожи на фоне лечения пемброли-
зумабом и ниволумабом. Отсутствие осведомлённости о ННЯ при применении ИКТ ведёт к задержке постановки правильного диагноза, 
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Introduction

Mechanisms underlying immune evasion of tumor cells 
include increased expression of immune checkpoints (ICs) 
and their ligands regulating signaling pathways that in-
fluence the magnitude and duration of immune response, 
as well as tolerance of immune cells to their own an-
tigens. Besides conventional chemotherapy, advances in 
the development and implementation of immune thera-
pies targeting ICs for cancer patients led to a new class of 
neurological complications, which often remain unrecog-
nized by neurologists and oncologists. This type of mono-
clonal antibodies is used for the treatment of metastatic 
malignant tumors and melanoma by enhancing natural 
antitumor response [1, 2]. Experience with these agents 
is rapidly growing, and the most studied immune check-
point inhibitors (ICIs) include agents that target cytoto- 
xic T-lymphocyte associated protein 4 (CTLA-4), such as 
ipilimumab and tremelimumab; programmed cell death 
protein-1 (PD-1), such as nivolumab, pembrolizumab, ce-
miplimab, and dostarlimab; and its ligands (programmed 
cell death ligand PD-L1, PD-L2), such as atezolizumab 
and durvalumab. Monotherapy is more common, while 
combination therapy with anti-PD-1 and anti-CTLA-4 is 

used less often [3]. Lymphocyte activation and restoration 
of antitumor immune response occur due to blocking of 
IC signaling pathways [1, 4]. However, PD-1/PD-L1 and 
CTLA-4  are widely expressed not only by cancer cells 
but also by other cell types; therefore, a wide range of 
autoimmune reactions can occur if they are suppressed. 
Neurological immune-related adverse events (irAEs) oc-
curred approximately in 1–6% of patients treated with 
ICIs and affected both the peripheral and central ner-
vous systems [5]. Most neurological irAEs were reported 
in 2017–2018 (61–78% of cases), reflecting the substan-
tially increased use of ICIs in recent years [6]. Describ-
ing neurological irAEs is necessary not only to promptly 
adjust therapy in cancer patients but also to accumulate 
knowledge for the medical community.

In this article, we present two case reports of dysimmune 
neuropathy that occurred during the treatment with pem-
brolizumab and nivolumab in patients with metastatic skin 
melanoma. Chronic inflammatory demyelinating polyneu-
ropathy (CIDP) is usually associated with other causes 
such as respiratory viral infections, surgery, pregnancy, 
vaccination, etc. In our cases, PD-1 inhibitors triggered 
immune response, which resulted in CIDP.

вследствие этого — к отсроченному назначению лекарственной терапии и развитию стойкого неврологического дефицита, вплоть 
до летального исхода. Среди ННЯ выделяют миастению, асептический менингит, энцефалит, миелит, воспалительную демиелинизи-
рующую нейропатию, миозит или их сочетания и др. С учётом их вариабельности при использовании ИКТ и малой представленности 
в мировой литературе описание каждого клинического случая при применении данных лекарственных средств имеет практическую 
ценность.
Ключевые слова: моноклональные антитела; ингибиторы контрольных точек; пембролизумаб; ниволумаб; неврологиче-
ские осложнения; дизимунная полинейропатия; хроническая воспалительная демиелинизирующая полинейропатия
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Case report 2 

Patient S., 85 years old, received pembrolizumab (2 mg/kg) 
for skin melanoma of the anterior chest wall with metas-
tases to the lungs, left breast, and postoperative scars. 
The patient received a total of 5 infusions in a total dose 
of 1000 mg. First symptoms appeared 2 weeks after the 
4th infusion; they included pain in the muscles of the 
thighs and lower back with Visual Analogue Scale scores 
of up to 6, which lasted for 1 week. After the 5th pem-
brolizumab infusion, feet burning sensation and pares-
thesia appeared with tetraparesis gradually developing. 
The patient presented with mild dysarthria, areflexia, 
peripheral tetraparesis with muscle strength decreased 
to MRC score of 3 in the distal muscles of the arms and 
legs and to MRC score of 2 in the hip flexors [8]. He had 
paretic gait with a walker. He lost all sensitivity types in 
the upper and lower limbs of polyneuritic type (up to 
knees and up to the middle of the forearm); hyperalgesia 
of the hands and feet was seen.

Routine laboratory tests showed creatine phosphokinase 
(CPK) increased to 871 U/L and protein-cell dissocia-
tion in the cerebrospinal fluid (cytosis 6 cells/mm3, pro- 
tein 2.019 g/L). NCS with Dantec Keypoint Focus at  
a temperature of at least 32°C showed demyelination 
signs that met the criteria for CIDP [7].

An example of conduction block in an atypical area in the 
ulnar nerve is shown in Fig. 2. Needle EMG showed single 
spontaneous activity and minimal neurogenic changes in 
motor unit potential parameters in the distal muscles of 
the lower limbs. Brain MRI did not show any significant 
abnormalities. The patient received 1 session of plasma-
pheresis with exchanged plasma volume of 35 mL/kg, 
which was tolerated without complications. However, he 
experienced general weakness, so further sessions were 

Case report 1

Patient F., 73 years old, received 10 infusions of nivolumab 
3 mg/kg in a total dose of 2610 mg for head and neck skin 
melanoma. First symptoms (i.e. burning sensation in the 
feet) appeared after the 9th infusion. Within 1.5 months 
after the 10th infusion, the patient complained of hand 
pain and leg weakness. Nivolumab was discontinued. Four 
months after the last infusion, the patient was unable to 
ambulate and could not turn over in bed without assis-
tance. Examination showed flaccid tetraparesis with plegia 
in the feet, no tendon reflexes, hypoesthesia of pain sen-
sitivity in the hands, in the legs from the knee level, no 
vibration sensitivity, atrophy of the distal and proximal 
arm and leg muscles.

Nerve conduction study (NCS) using Neurosoft 4 MVP 
micro at a temperature of at least 32ºC showed no sen-
sory and motor responses from the lower limbs; unidi-
rectional changes in the upper limbs, i.e. low-amplitude 
M-responses with conduction velocity decreased to 27 m/s 
(normal range: more than 50 m/s); and temporal disper-
sion of the response in the median nerve increased by 
68% (Fig. 1). Sensory responses from the hands were not 
recorded. Needle electromyography (EMG) showed vig-
orous spontaneous denervation activity in lower leg and 
forearm muscles and moderate activity in proximal limb 
muscles. Clinical findings, NCS and EMG parameters were 
consistent with CIDP [7]. Routine blood tests did not show 
any abnormalities, and lumbar puncture data were not 
available because the patient refused to undergo this pro-
cedure. The patient was administered methylprednisolone 
80 mg/day for 1 month followed by tapering-off and prega-
balin 600 mg/day for neuropathic pain syndrome. During 
the treatment, consistent improvements were seen in foot 
extension, which improved to Medical Research Council 
(MRC) score of 3 [8].

Fig. 1. Decreased conduction velocity in the median nerve in the forearm of patient F. to 27.1 m/s (normal range: > 49 m/s), prolonged 
distal latency to 9.1 ms (normal range: < 4.4 ms). Negative phase of proximal motor response lasted 18.7 ms. Dispersion of proximal motor 
response. Amplitude of distal motor response decreased to 1.1 mV (normal range: > 4 mV).
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Fig. 2. Conduction block of 52.9% (normal range: no block) in an atypical area of compression in the ulnar nerve. Amplitude of distal motor 
response decreased to 5.1 mV (normal range: > 6.0 mV). Distal latency was 3.19 ms (normal range: < 3.3 ms).

Summarized patients’ data

Parameter Patient F. Patient S.

Age, years 73 85

Sex Male Male

ICI agent Nivolumab Pembrolizumab

Number of infusions 10 5

Total dose, mg 2610 1000

Time to onset, weeks 18 4

NCS
Nerve conduction velocity decreased by 30%

in more than 2 nerves
Conduction block of more than 50% 

in the ulnar nerve, lack of F-wave in the tibial nerves

Needle EMG
Spontaneous activity ++, neurogenic type 

of changes in motor unit potentials
Spontaneous activity +, 

minimal neurogenic changes

Treatment Corticosteroids Plasmapheresis, corticosteroids
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lowed by cranial nerve involvement and bulbar disorders [9]. 
In both our cases, we found demyelinating neuropathy 
with secondary axonal changes. According to literature, 
patterns included demyelination (61%) and axonal (27%) 
patterns [10]. CSF test results were available only for pa-
tient S.; they showed protein-cell dissociation. Cerebrospi-
nal fluid showed elevated protein levels in most patients 
(97%) with lymphocytic pleocytosis in 13 (36%) patients 
[13]. We did not have any data on anti-ganglioside an-
tibodies in our patients; however, according to the liter-
ature, antibodies were positive only in 2 of 17 patients 
examined [13]. Facial nerve palsy and trigeminal neuralgia 
were the most frequently noted cranial neuropathies at-
tributed to immune checkpoint inhibitors [14]. No cranial 
nerve involvement was found in our cases. Small-fiber/
autonomic neuropathy was also reported, resulting in or-
thostasis, anhidrosis, gastrointestinal motility disorders 
and/or urinary retention [15], which was not seen in our 
patients. Predominantly demyelinating nature of polyneu-
ropathy induced by ICIs differentiates it from axonal poly-
neuropathy that occurs in patients who receive conven-
tional chemotherapy [16].

In our cases, ICI-induced CIDP was seen together with 
neuropathic pain syndrome, which occurred at the onset 
of the case in patient F. and after resolution of muscle pain 
in patient S. This was described as a unique manifestation 
and an early symptom of CIDP in 2 clinical cases when 
ipilimumab was used in combination with nivolumab in 
patients with metastatic melanoma [17] and is not typical 
for classical CIDP.

Causes of neurological irAEs in individual patients are 
unknown; recently, immunotoxicity has been increasing-
ly associated with changes in the intestinal microbiome 
[18]. It is of interest that CPK levels in patient S. were 
increased, which was previously described only in 3 pa-
tients with CPK levels of above 1000 U/L with overlap 
syndromes together with myasthenia, polyneuropathy, 
and myositis [10]. Most often, increased CPK levels were 
seen in patients with isolated myositis or a combina-
tion of myositis and myasthenia [19]. However, we could 
not confirm myositis in patient S. because no ongoing 
process was found in his proximal muscles, and when 
studied over time, CPK returned to normal quite rap-
idly, which rather confirms that these changes were of 
random nature. It remains debatable whether treatment 
of neurological irAEs can suspend the effectiveness of 
cancer immunotherapy, thus requiring monitoring over 
time in this population.

Conclusion 

Although ICI-induced neurological complications are rare, 
they can be serious or even life-threatening; therefore, 
patients should be continuously monitored during this 

not performed. Oral prednisolone was added with an al-
ternating dosing regimen of 70/35 mg for 4 months, which 
was associated with a slight improvement with increased 
strength in the hip flexors and more stable gait. Other 
neurological parameters remained unchanged. CPK levels 
returned to normal with the treatment.

Summarized patients’ data are presented in the Тable.

Discussion

We described two rare cases of CIDP dysimmune neurop-
athy, which developed after the use of ICIs. According to 
literature, peripheral nervous system damage occurred 
2–5 times more often than complications from the central 
nervous system [8]. A systematic review by A. Johansen 
et al. included 61 publications on 85 patients treated with 
PD-1 inhibitors that were identified from selected indexed 
literature databases until June 2018, and neuropathy was 
identified in 23% of cases. The authors noted many cases 
with atypical presentation, which included combinations 
of myasthenia gravis and myopathy, as well as common 
cardiac/respiratory complications, proximal weakness 
(35%) and muscle pain (28%), which was seen at the onset 
of the case in patient S. Describing and discussing such 
cases of ICI complications is important for neurological 
practice, since mortality in these patients remains high 
despite adequate treatment, including corticosteroids and 
intravenous immunoglobulins [9].

Mean time to onset of neurological complications was 
about 12 weeks after the initiation of ICI therapy [10]. In 
our patients it was different: 18 weeks in case 1 (after the 
9th infusion of nivolumab every 2 weeks) and 14 weeks in 
case 2 (2 weeks after the 4th infusion of pembrolizumab 
every 3 weeks).

According to a post-marketing 10-year analysis of the 
European Pharmacovigilance Database conducted in 
2023 and presented by R. Ruggiero et al., all peripher-
al neuropathies that were the most commonly associat-
ed with nivolumab and pembrolizumab included only 
12 cases of CIDP. Dysimmune neuropathies included dif-
ferent clinical variants such as Miller–Fisher syndrome, 
acute inflammatory demyelinating polyneuropathy, etc. 
Cases of ICI-induced CIDP were reported much less often 
[11]. A publication suggested that melanoma patients may 
have a higher risk of developing ICI-induced demyelinat-
ing polyneuropathy due to epitopes shared by melano-
cytes and Schwann cells, as they are both derived from 
the neural crest [12].

In our cases, clinical findings included symmetrical tetrapa-
resis with sensory impairment. According to literature data, 
the most typical manifestation of dysimmune neuropathies 
included symmetrical limb weakness (94% of cases), fol-
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neuropathies by their clinical or neurophysiological signs, 
with the latter being associated with neuropathic pain. 
Further studies of these signs in larger cohorts of patients 
are needed. Key treatment options for neurological irAEs 
include ICI discontinuation with administration of other 
therapy based on the decision of the oncology team and 
prescription of immunosuppressive therapy [20].

treatment. A history of ICI therapy and changes in NCS 
are the main diagnostic criteria in these cases. Our cases 
and cases reported in literature supported the hypothesis 
that compact myelin proteins are likely to be the primary 
target in ICI-associated neuropathy, particularly in that in-
duced by PD-1-inhibitors. ICI-induced dysimmune neurop-
athies cannot be discriminated from classic dysimmune 
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