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Abstract
An 85-year-old female was admitted to our hospital for left ureteral cancer and para-aortic 
lymph node metastasis. To control hematuria, a laparoscopic retroperitoneal nephroureter-
ectomy was performed, and papillary urothelial carcinoma (pT3b) was found. To treat para-
aortic lymph node metastasis, she received chemotherapy with gemcitabine and nedaplatin. 
After 2 cycles, a computed tomography scan revealed its disappearance; however, bilateral 
lung metastases appeared. The patient was administered second-line therapy with pembro-
lizumab every 3 weeks. After 3 courses, lung metastases disappeared and she achieved a 
complete response. After the fifth administration of pembrolizumab, she was readmitted with 
right upper limb pain and weakness in both lower extremities. She was diagnosed with pem-
brolizumab-induced grade 3 peripheral neuropathy with Guillain-Barré syndrome-like onset. 
High-dose monocorticotherapy was initiated for treatment. Three weeks later, the pain and 
weakness of the limbs improved. After discharge, the dose of prednisolone was tapered and 
there was no relapse of adverse events. Pembrolizumab was discontinued at the onset of neu-
ropathy, but she maintained a complete response. © 2020 The Author(s).
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Introduction

Pembrolizumab, a humanized IgG4 monoclonal antibody, binds to programmed cell 
death-1 (PD-1) and directly inhibits the binding of PD-1 to programmed cell death-ligand 1 
(PD-L1) and PD-L2 [1]. The PD-1 pathway, in which PD-1 binds to PD-L1, inhibits the acti-
vation and function of autoreactive T cells and promotes the development and function of 
regulatory T cells (Tregs). Via the expression of PD-L1 on its surface, which induces and main-
tains Tregs in the tumor microenvironment, tumor cells augment the suppression of anti-
tumor T-cell responses and allow tumor progression. Pembrolizumab is used to treat several 
cancers. The antitumor effect of pembrolizumab is achieved by the blockade of the PD-1 
pathway, which promotes immunity and leads to a variety of immune-related adverse events 
(irAEs) [2]. However, neurological AEs after anti-PD-1 therapy are rare [3].

Currently, there are no reports about neurological irAEs caused by pembrolizumab in the 
treatment of urothelial carcinoma. Herein, we report a patient with metastatic urothelial 
carcinoma who was treated with pembrolizumab, which led to severe Guillain-Barré syndrome 
(GBS)-like neuropathy.

Case Presentation

An 85-year-old female was admitted to our department with hematuria. A computed 
tomography (CT) scan showed a left ureteral mass lesion and para-aortic lymphadenopathy 
(Fig. 1a, b). Retrograde pyelography was performed and revealed a contrast defect and class 
V urine cytology (Fig. 1c). She was diagnosed with clinical Stage IV ureter cancer. However, 
hematuria was persistent and, to control local symptoms, we performed a laparoscopic retro-
peritoneal nephroureterectomy. The pathological results showed papillary urothelial 
carcinoma (pT3b). After surgery, she was administered systemic chemotherapy with intra-
venous gemcitabine plus nedaplatin, owing to her worsened renal dysfunction. After 2 cycles, 
a CT scan showed the disappearance of lymph node metastasis, but bilateral lung metastases 
appeared (Fig. 2a). Her treatment was changed to pembrolizumab (200 mg) every 3 weeks. 
After 3 cycles, the bilateral lung metastasis disappeared, detected by a CT scan, and the patient 
achieved a complete response (Fig. 2b).

Three weeks after the fifth administration of pembrolizumab, she was readmitted with 
right upper limb pain and weakness in both lower extremities. In a blood test, the level of 
C-reactive protein was elevated to 8.6 mg/dL, but there were no electrolyte abnormalities or 
thyroid dysfunctions that could cause neurological symptoms. Pyuria was detected and a CT 

Fig. 1. a, b Abdominal enhanced computed tomographic images taken before surgery. A left ureteral mass 
lesion (a) and para-aortic lymphadenopathy (b). c Retrograde pyelography showing a contrast defect in the 
ureter.
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scan revealed pyelonephritis; thus, she started a course of antibiotics and pembrolizumab 
treatment was discontinued.

Immediately after admission, pain in the lower and left upper limbs appeared, becoming 
so strong that analgesics were ineffective. Because of the pain and weakness in the limbs, she 
could not lift her extremities and move by herself; her manual muscle testing score was 2 
(Fig. 3a). We consulted the Department of Neurology and neurological examinations were 
performed. Cerebrospinal fluid analysis showed albuminocytological dissociation and nerve 
conduction studies revealed axonal disorder and radiculopathy. These results were similar 
to those observed in patients with GBS; thus, the diagnosis was pembrolizumab-induced 
peripheral neurology (grade 3) with a GBS-like onset pattern.

After the diagnosis of neuropathy, high-dose corticotherapy (80 mg/day of methylpred-
nisolone) was administered. One day after treatment, limb pain improved and, 1 week later, 
neurological symptoms improved dramatically. Pain in the limbs had almost disappeared and 
she was able to move her limbs by herself; her manual muscle testing score recovered to 4 
(Fig. 3b). Corticosteroids were gradually tapered to 30 mg/day of prednisolone. Three weeks 

Fig. 2. a After 2 courses of gemcitabine 
and nedaplatin, a computed tomogra-
phy scan showed the disappearance of 
lymph node metastasis, but bilateral 
lung metastases appeared. b After 3 
courses of pembrolizumab, bilateral 
lung metastasis disappeared and the 
patient achieved a complete response.

Fig. 3. Pain range (left) and weakness range (right). In the right picture, the numbers around the body rep-
resent manual muscle testing (MMT) scores of the biceps, brachioradialis, quadriceps, and anterior tibialis. 
a Immediately after admission, she could not move by herself because of strong pain and weakness. b One 
week after corticotherapy started, pain in the limbs improved significantly and MMT level recovered to 4.  
c At discharge, although weakness remained slightly in the left forearm, she could walk independently.
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after admission, mild weakness in the limbs remained, but she was able to walk indepen-
dently and was discharged (Fig. 3c).

The dose of prednisolone was gradually reduced at intervals of approximately 2 weeks 
and there was no relapse of neurological symptoms and other AEs. Prednisolone was reduced 
to 3 mg/day 5 months after corticotherapy started. Pembrolizumab has been discontinued 
since the onset of neuropathy, but she maintained a complete response, which was detected 
by a CT scan after 6 months.

Discussion

The mechanism that underlies irAEs is unknown, but the blockade of the PD-1 pathway, 
which augments T-cell activation and promotes autoimmunity, may be involved [4]. Neuro-
logical AEs caused by anti-PD-1 therapy are rare, unpredictable, evolving, and life-threat-
ening [3].

GBS, an inflammatory polyneuropathy, is associated with an autoimmune reaction to 
gangliosides. GBS mainly occurs after infection, which suggests that an aberrant autoimmune 
response damages peripheral nerves and their spinal roots [5]. Idiopathic GBS is treated with 
intravenous immunoglobulin or plasma exchange; however, monocorticotherapy is inef-
fective for the treatment of idiopathic GBS [6]. Corticosteroids are effective for the treatment 
of immune checkpoint inhibitor-induced GBS [7] and immune checkpoint inhibitor-induced 
GBS in a melanoma patient has been improved by monocorticotherapy [8]. Our case was also 
treated with monocorticotherapy and her symptoms improved dramatically. This suggests 
that the pathophysiology of immune checkpoint inhibitor-induced GBS is different from that 
of idiopathic GBS. However, monocorticotherapy may lead to unfavorable outcomes in 
patients with PD-1 inhibitor-associated neuromuscular complications [9]; thus, additional 
investigations are needed for the accurate evaluation of the pathophysiology of GBS.

Whether immunological activation by immune checkpoint therapy correlates with anti-
tumor immunity has not been clarified. However, some studies suggest that irAEs correlate 
with the efficacy of immune checkpoint therapy [10–12]. Our patient maintained a complete 
response without relapse of neuropathy during pembrolizumab withdrawal. This suggests 
that there was a relationship between urothelial carcinoma and the efficacy of immune check-
point therapy. There is no consensus about restarting immune checkpoint therapy after a 
severe irAE, because the permanent withdrawal of the immune checkpoint inhibitor after a 
severe irAE is often required and prospective clinical trials are limited. In this case, we decided 
not to resume pembrolizumab as no sign of recurrence has been detected. Whether to restart 
immune checkpoint therapy after another severe irAE depends on the judgment of clinicians, 
but it is a contraindication to resume immune checkpoint therapy after a life-threatening irAE 
[3].

Conclusion

We report a case of severe pembrolizumab-induced neuropathy in a patient with meta-
static urothelial carcinoma. A complete response was maintained after pembrolizumab with-
drawal, which suggests a relationship between irAEs and the efficacy of pembrolizumab. 
Physicians should be aware of the potential AEs of this antibody to inform the use of pembro-
lizumab, despite its anticancer efficacy.
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