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Abstract 

The immune checkpoint inhibitors (ICIs) have transformed the standards of care in cancer treatment and has dramatically improved patient 

prognoses. As a result of the introduction of these novel treatments several types of adverse events related to ICIs (immune related adverse 

events ((irAEs)) have been observed and reported. In this case series we describe the clinical course of four patients, with unusual ICI induced 

toxicities. The first patient was a 59 year-old female who received chemo-immunotherapy (pembrolizumab) for stage 4- lung adenocarcinoma, 

and developed autonomic neuropathy (AN). The second and third patients were both 63 year-old males who also received chemo-

immunotherapy (pembrolizumab) for stage 4-A lung adenocarcinoma. One of those patients developed palmoplantar keratoderma and one 

developed conjunctivitis, urethritis and arthritis (Reiter syndrome). The fourth patient was an 80 year-old male who received chemo-

immunotherapy (pembrolizumab) for stage 3-A squamous cell carcinoma of the lung and developed myasthenia gravis. 

Keywords: Pembrolizumab – Reiter Syndrome – Palmoplantar Keratoderma – Autonomic Neuropathy – Myasthenia Gravis – Immune 

Checkpoint Inhibitors (ICIs) – Immune Related Adverse Events (irAEs) 

 

Introduction 

Immune checkpoint inhibitors (ICIs) have transformed the 

prognosis of several malignancies establishing new standards of 

care in adjuvant, neo-adjuvant and metastatic settings. 

Pembrolizumab, for example, is an ICI that has been approved for 

the treatment of a wide range of malignancies including melanoma, 

renal cell cancer, colon cancer, and non-small cell lung cancer 

(NSCLC). However, the use of ICIs is associated with a wide 

spectrum of side effects known as immune-related adverse events 

(irAEs) [1]. Pembrolizumab is a humanized IgG4 monoclonal 

antibody targeted against a major immune checkpoint receptor 

regulating T-cell response. Pembrolizumab and nivolumab are 

directed against the programmed cell death receptor 1 (PD-1). By 

blocking PD-1 activity these ICI’s enhance anti-tumor T-cell 

activity. However, improved T-cell proliferation may also lead to 

irAEs [2].  

An analysis of 3953 patients from multiple clinical trials 

revealed that the most frequent irAEs include rash, diarrhea, 
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nausea, myalgia, arthralgia, and pneumonitis. Aside from rash, 

cutaneous adverse effects included pruritus and less commonly 

vitiligo [3]. Neurologic adverse events from immune checkpoint 

inhibition have also been increasingly recognized despite the 

presenting symptoms and signs often being sub-acute and highly 

variable [4]. Neurologic irAEs may be relatively less common than 

other irAEs, though the potential for long-term morbidity and even 

mortality is substantial [5]. Autonomic neuropathy is an exceedingly 

rare complication of ICI therapy. Serious immune-related central 

nervous system toxicities account for 0.4% of the overall incidence 

of irAEs [6]. Palmoplantar keratoderma (PPK) is a dermatosis 

defined as a persistent thickening of the epidermis of the palms and 

soles. PPK can be acquired or related to genetic etiologies. The 

manifestations of PPK may be consistent with a paraneoplastic 

syndrome of an internal malignancy presenting with dermatosis at 

a remote location [7]. Paraneoplastic PPK can be associated with 

visceral malignancies such as esophageal, gastric, pulmonary, and 

urinary or bladder carcinomas [8]. Reiter syndrome or reactive 

arthritis (also known as autoimmune disorder) is a classic triad of 

urethritis, arthritis and conjunctivitis which is related to infections 

of the gastrointestinal or urogenital tract, and may also involve 

sacroiliac the joints [9]. 

To the best of our knowledge, Reiter syndrome and PPK 

have not been previously reported in association with anti PD-1 

treatment for lung cancer. In addition, we present two rare cases of 

autonomic neuropathy and myasthenia gravis, respectively, as 

secondary to ICIs treatment for lung cancer. 

Case No .1 

A 59 year-old female with a history of malignant melanoma (stage 

1) resected from the right upper extremity (30 years ago), papillary 

thyroid cancer treated with thyroidectomy (7 years ago) and a 

history of tobacco-use (30 pack years (PY)) but stopped smoking 

20 years ago) presented to Soroka Medical Center with pneumonia 

in January 2019. She was treated with antibiotics and follow-up 

chest radiography after one month revealed a right upper lung 

(RUL) ground-glass opacity. For further investigation patient 

underwent a chest computerized tomography (CT) scan that 

showed a RUL 2.9 cm ground-glass opacity, right hilar lymph node 

enlargement to 1.3cm and right middle lung (RML) space 

occupying lesion (SOL) with a diameter of 1.3cm. 

The patient was referred to our oncology center for further 

investigation. A positron emission tomography (PET)-CT showed 

hyper-metabolic uptake in the RML SOL, RUL ground-glass 

opacity and in the right hilar lymph nodes. MRI of the head 

showed no evidence of metastasis to the brain. Biopsies via 

mediastinoscopy of the RUL opacity and RML mass were taken. 

Histopathologic results showed adenocarcinoma of lung origin. 

The pathologic stage was determined to be T2 N2 M1 (stage 4-A). 

The patient received systemic intravenous chemotherapy consisting 

of pemetrexed (500mg/m2) plus carboplatin (dosed to area under 

the curve (AUC)-5) and pembrolizumab (at dose of 200mg) on day 

1 every 21 days.  

After three cycles the patient presented with hot flashes, 

sweating, headaches, vertigo, systemic chills and pain in both arms. 

The treatment was stopped, and she underwent MRI of head and 

spine (Figure 1) with no evidence of distant metastasis or other 

pathological findings. Additionally, blood and urine cultures 

demonstrated no bacterial growth, and a total body CT-scan did not 

suggest any site of origin of the fever. Echocardiography of the 

heart was performed with no signs of pericarditis or myocarditis, 

and ejection fraction was within range. She was referred for 

neurologic consultation because of the arm pain which suggested 

bilateral upper extremity paresthesias. The neurologic diagnosis 

was suspected autonomic neuropathy from ICI therapy with 

pembrolizumab.  

Corticosteroid therapy was initiated with prednisone 

(1mg/kg) for two weeks with no clinical improvement. The dose 

was then raised to 1.5mg/kg for another two weeks and again 

resulting in no relief of symptoms. The patient was re-admitted to 

our department for treatment with intravenous immunoglobulins 

(IV-IG) at 0.4mg/kg daily for 5 days. Several days into initiating 

IV-IG treatment, the patient reported improvement in the arm pain 

and paresthesias. After the 5 course of IV-IG treatment was 

completed, the clinical symptoms had almost completely resolved, 

and the patient’s episodes of hot flashes and sweating had also 

stopped.  

 

Figure 1: MRI of head with no findings of distant metastasis or pathological findings. 
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Case No .2: 

A 63-year old male with a 40 PY smoking history presented in 

June 2017 with increasing cough and mid-chest discomfort. 

The patient underwent chest CT-scan which showed 

significant lymph node enlargement to 2.3cm in the left lung hilum, 

1.3cm in right lung hilum, 3cm in mediastinum, and a left upper 

lung (LUL) ground-glass opacity with the greatest diameter of 2.2 

cm.  

The patient was referred to our oncology center for further 

investigation. PET-CT demonstrated hyper-metabolic uptake in the 

nodes and in the ground-glass opacity that had been seen on chest 

CT along with a 1.9 cm area of hyper-metabolic absorption in a 

retroperitoneal lymph node adjacent to the portal vein. In addition, 

a 1.5cm area of uptake in the right iliac bone was noted. MRI of the 

head was performed showing no evidence of metastatic disease. 

A biopsy of the LUL mass was performed under CT 

guidance, and histopathologic findings showed adenocarcinoma of 

lung origin. The clinical diagnosis was adenocarcinoma of lung T2 

N3 M1 (stage 4). Molecular testing showed PDL-1 staining at 30-

40% and was negative for EGFR mutations and for ALK 

rearrangement. 

The patient received systemic intravenous chemotherapy 

consisting of pemetrexed 500 mg/m2, plus cisplatin 75 mg/m2 and 

pembrolizumab at a dose of 200 mg on day one every 21 days for 

three cycles. There was a significant partial response (PR) after 

three cycles, but cisplatin was changed to carboplatin for the 

subsequent three cycles due to severe nausea. After six cycles of 

platinum-containing therapy, the patient continued on pemetrexed 

and pembrolizumab for five cycles. Systemic therapy was stopped 

due to interstitial pneumonia of the usual type, and the suspected 

cause was pembrolizumab treatment. Afterwards, stereotactic 

radiation therapy was administrated to the LUL residual mass. 

In September 2018, pembrolizumab was restarted after 

follow-up PET-CT showed new hypermetabolic uptake in the right 

supraclavicular lymph node and lymphadenopathy in the left lung 

hilum. The patient received a fixed dose of 1200mg on day 1 every 

21 days. 

In July 2019, new dermatological changes with thickening 

of skin were seen in the both feet accompanied by moderate and 

progressive pain. The patient was referred to a dermatologist due to 

suspicion of PPK (Figure 2). The interval between administrations 

of pembrolizumab was increased to every six weeks with the dose 

unchanged. Two months later due to pain from progressing PPK, 

pembrolizumab was discontinued (Figure 3). 

The patient was referred again to the dermatologist and 

who initiated treatment with bifonazole urea cream (Keratospor™), 

topical salicylic acid 10%, and oral acitretin (Acitretin™) 25mg 

given once daily. Two months later the thickening of the skin in all 

extremities showed regression and pain was significantly resolved 

(Figure 4). 

 

Figure 2: PPK of the hands and feet before stopping the pembrolizumab and initiating dermatological treatment. 

 

Figure 3: PPK of the hands and foots soon after stopping pembrolizumab and initiating dermatological treatment. 
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Figure 4: Improvement of PPK on the hands and feet while on dermatologic treatment. 

Case No .3 

A 63 year-old male was in routine follow-up after being treated in 

2001 for squamous cell carcinoma of the larynx, stage 2 (T2N0M0) 

with curative radiotherapy. He had a 65 PY smoking history and a 

history of a cerebrovascular accident and hypothyroidism. In 

September, 2018 because of recurrent falls and headaches he 

underwent a CT scan of the head which showed a single right 

occipital brain metastasis (2.2 cm in diameter) with surrounding 

edema. For further investigation the patient underwent a total body 

CT which showed a right upper lobe (RUL) mass (diameter of 

1.6*1.5 cm), and right hilar lymph node enlargement to 1.5 cm. 

The patient underwent right occipital craniotomy and RUL 

segmental resection. Histopathologic results from both areas 

showed adenocarcinoma of lung origin. The pathologic stage was 

determined to be T1 N1 M1 (stage 4-A). Molecular testing showed 

PDL-1 staining at 75% and was negative for EGFR mutations and 

for ALK rearrangement. Radiotherapy to the brain (craniotomy 

area) was administered (30 GY in 10 fractions). The patient 

received systemic intravenous chemo-immunotherapy consisting of 

vinorelbine 30 mg/m2 at day 1 and 8 every 21 days, carboplatin 

(dosed to AUC -4) and pembrolizumab at a dose of 200 mg on day 

1 every 21 days for four cycles. There was complete radiological 

response, with the mediastinal lymph nodes decreasing to normal 

size with no evidence of metastatic disease. The patient continued 

treatment with pembrolizumab alone (as maintenance at fixed dose 

of 200mg) on day one every 21 days. After 8 cycles of 

pembrolizumab he complained of knee pain, burning while 

urinating and eye irritation. During physical examination swelling 

and tenderness of both knees and conjunctivitis in both eyes were 

noted. Laboratory results including complete blood count and 

chemistry panel were in normal ranges and carcinoembryonic 

antigen was in normal range but there was a sharp increase in 

prostatic specific antigen (PSA) (ordered in error by the family 

physician) from normal values to 21(normal 0-4 ng/ml). A 

multidisciplinary conference including oncology, rheumatology, 

immunology and infectious disease specialists came to the 

conclusion that the clinical presentation of the patient was that of 

conjunctivitis grade (GR) 3 and arthritis GR 2, consistent with a 

diagnosis of Reiter's syndrome most probably as a toxicity of 

immunotherapy. The pembrolizumab was discontinued. For further 

investigation the patient underwent genitourinary serological tests 

and cultures (chlamydia trachomatis, neisseria gonorrhoeae, 

mycoplasma hominis and ureaplasma urealyticum) which were all 

negative. Gastrointestinal disease was ruled out clinically due to 

the lack of complaints and no evidence of active infection. A 

prostate biopsy was performed which showed chronic and acute 

inflammation (prostatitis).  

Corticosteroid therapy was initiated with prednisone 

(1.5mg/kg) and he was treated for two weeks with significant 

improvement and resolution of the symptoms. 

Case No .4 

A 80-year old male presented in March 2020 with cough and 

dyspnea of one month duration. He had experienced left sided 

chest pain for the previous two months. 

The patient had a history of benign prostatic hyperplasia, 

diabetes type 2, hypertension, tobacco use (40 PY) and had stopped 

smoking 8 years previously.  

Chest radiography (CXR) showed ground-glass opacity in 

the left upper lobe (LUL). Pneumonia was suspected and he was 

treated with antibiotics. One month later he underwent follow-up 

CXR which revealed the same LUL ground-glass opacity. Endo-

bronchial ultrasound was performed with biopsy of the LUL 

finding. Pathological results showed squamous cell carcinoma of 

lung origin. Magnetic resonance imaging (MRI) of the head 

showed no evidence of brain metastases and PET-CT showed 

hyper-metabolic uptake in the LUL mass (diameter of 8.5*6.5 cm), 

a hyper-metabolic uptake and enlargement in left mediastinal 

lymph nodes (with diameter of 2 cm). In addition there were 

multiple lung nodules with diameter up to 3-2 mm too small in size 

to show uptake on PET. The presumptive clinical diagnosis was 

stage T4 N1 M0 (stage 3-A) non-small cell lung cancer. Molecular 

testing showed PDL-1 staining at 50% and was negative for EGFR 

mutations and for ALK rearrangement. The patient received 

systemic intravenous chemo-immunotherapy consisting of 

paclitaxel 200 mg/m2, carboplatin (dosed to AUC-3) and 

pembrolizumab at a dose of 200 mg on day one every 21 days for 

three cycles. After receiving four cycles of treatment a PET-CT 

showed good radiological response with a decrease in size of the 

LUL mass to a diameter of 6*4cm, and decrease of the hyper- 

metabolic uptake in the mediastinal lymph nodes along with 

shinkage of the nodes to normal size. In addition there was 



International Journal of Innovative Research in Medical Science (IJIRMS) 

 

www.ijirms.in 558 

disappearance of the lung nodules. The patient continued treatment 

with pembrolizumab alone (fixed dose of 200mg) on day one every 

21 days. After two cycles of pembrolizumab (as monotherapy), he 

complained of bilateral ptosis (plus near complete 

ophthalmoplegia), and slurred speech with drooping of one corner 

of the mouth (Figure 5). The suspected diagnosis was myasthenia 

gravis due to ICI therapy with pembrolizumab. The treatment was 

stopped. Neurologic consultation concurred with the diagnosis. 

Corticosteroid therapy was initiated and he was treated with 

prednisone (1mg/kg) for two weeks with minimal clinical 

improvement (Figure 6). The patient was re-admitted to our 

department for treatment with IV-IG at 0.4mg/kg daily for 5 days. 

On the second day of IV-IG treatment, the ptosis improved and he 

was speaking more clearly (Figure 7 and Figure 8). One week 

later the symptoms completely resolved. 

 

Figure 5: Bilateral ptosis, plus near complete ophthalmoplegia (at presentation) 

 

Figure 6: Minimal improvement in the bilateral ptosis after corticosteroid treatment. 

 

Figure 7: Improvement in the bilateral ptosis, after the second day of IV-IG treatment. 



International Journal of Innovative Research in Medical Science (IJIRMS) 

 

www.ijirms.in 559 

 

Figure 8: Improvement in the bilateral ptosis, after the fifth day of IV-IG treatment. 

Discussion and Conclusion 

Recognition and treatment of ICIs including the neurological and 

cutaneous toxicities as well as resulting autoimmune disease can be 

challenging. Immune-suppressant treatments with IV and oral 

corticosteroids, immunoglobulin agents, and plasma exchange can 

lead to partial recovery. IV-IG is usually reserved for more severe 

cases of irAEs. Johnson et al. reported five distinct categories of 

neurologic toxicities associated with ICI therapy including 

autonomic neuropathy, neuromuscular dysfunction (myasthenia 

gravis), encephalitis/myelitis, cerebral vasculitis, Guillain-Barre 

Syndrome, and non-infectious meningitis [9,10]. The spectrum of 

neurologic complications from ICI therapy has been expanded to 

include painful brachial plexus neuritis [11]. Reiter's syndrome 

(autoimmune disorder) consists of a classic triad of arthritis, 

genitourinary and conjunctivitis as well as specific symptoms. 

Most often the cause of this syndrome is secondary to intestinal 

infection or genital infection [12,13]. Therefore we hypothesized that 

the symptoms were related to an autoimmune response associated 

with pembrolizumab. Here, we present four unusual cases of irAEs 

in which treatment lead to complete symptom relief or a significant 

improvement. This case series supports the notion that an unusual 

or rare adverse effect may be a predictive factor for favorable 

treatment response [14]. 

To the best of our knowledge, neither Reiter Syndrome nor 

PPK associated with pembrolizumab therapy have been previously 

reported. The occurrence and rapid improvement of symptoms 

after corticosteroid and/or IV-IG treatment suggest a neurologic 

and immunologic mechanism rather than an independent 

synchronous occurrence. While the exact immune-mediated 

mechanism is not clear, peripheral T-cell dysregulation seems 

likely. 

Withholding ICIs and initiating high-dose corticosteroids 

has been beneficial in most irAEs especially when the adverse 

effect is observed early. Whether to add corticosteroid sparing 

agents such as IV-IG to the course of therapy needs to be 

considered on an individual basis. Therefore, oncology patients on 

ICI treatment regimens should be evaluated for irAEs, and we 

recommend early administration of high-dose corticosteroids as 

treatment and IV-IG in specific, severe cases. 
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