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1 |  INTRODUCTION

This is a first case report of a patient with constitutional 
mismatch repair deficiency (CMMRD) from India who was 
found to suffer from encephalopathy after treatment with 
monoclonal antibody, Nivolumab, a check point inhibitor, 
based on monoclonal band in CSF protein electrophoresis 
(CSF-PEP) while no band in serum protein electrophoresis 
(SPEP) or CSF-immunofixation (CSF-IFE).

CMMRD is an autosomal recessive disorder that occurs as 
a result of homozygous or compound heterozygous biallelic 
deleterious germline mutations in one of the four well-char-
acterized mismatch repair (MMR) genes including MLH1, 
MSH2, MSH6, and PMS2. The patients suffer from a broad 
spectrum of aggressive and pediatric cancers, like hemato-
logical malignancies, brain tumors, and colorectal cancers. In 
contrast to CMMRD, Lynch Syndrome is an autosomal dom-
inant heterozygous monoallelic germline loss-of-function 
mutations in one of the four MMR genes with an increased 

risk of colorectal cancer, endometrial carcinoma, and other 
malignancies in the fourth and fifth decades of life.1,2 The 
CMMRD patients usually have very short life span (mostly 
before adulthood); thus, prompt diagnosis and early interven-
tion are extremely important.

Confirmation of the diagnosis involves the analysis of mi-
crosatellite instability panel (MSI) and/or immunohistochem-
istry (IHC) followed by mutation analysis.3 Current CMMRD 
treatment is based on immune modulators like checkpoint in-
hibitors, which counteract the actions of proteins that impede 
the immune response to cancer. Blocking PD-1(programmed 
death) in CMMRD tumors ultimately allows activation of T 
cells which kills the cancer cells. CMMRD tumors are more 
responsive to PD-1 blockers like Nivolumab than MMR pro-
ficient tumors as shown in recent literature.4

We herein report a case with CMMRD with childhood col-
orectal cancer and brain tumor, GBM (glioblastoma multiforme). 
He received adjuvant treatment for GBM with Nivolumab, a 
monoclonal antibody but showed signs of suspected immune 
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Abstract
This report highlights an extremely rare genetic condition constitutional mismatch 
repair deficiency (CMMRD) in an Indian pediatric patient with dual malignancies, 
who suffered from transient encephalopathy, a rare side effect of the drug Nivolumab 
and the associated challenge during CSF protein electrophoresis interpretation.
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encephalopathy post-Nivolumab, an extremely rare complica-
tion of Nivolumab.5,6 On biochemical evaluation, the CSF PEP 
showed an unusual and unexplained faint monoclonal M band 
near beta region without any type of restriction in serum protein 
electrophoresis (SPEP) or CSF-IFE.

We would like to present this case because of its rarity 
and severity, rare side effect like encephalopathy with new 
immune modulators like Nivolumab, and its unusual electro-
phoretic interference.

The study received approval from the local ethics 
committee.

2 |  CASE REPORT

The patient is a 11-year-old boy from Jharkhand, India, who 
presented with pain abdomen and intermittent constipation 
two years back. Colonoscopy revealed polypoid stricturing 
lesion suggestive of sigmoid colon tumor which was fur-
ther confirmed by radiological findings on CT (Computed 
Tomography) scan abdomen. Among nonmalignant features, 
dermatological feature in the form of hypopigmented mac-
ule on left shoulder was present. On reviewing the family 
history, there was a history of neural tube defect and early 
death in sibling, and a history of sudden death in paternal 
cousin at 14 years of age. Few incidences of consanguine-
ous marriage were reported in their extended family. The 
patient underwent exploratory laparotomy and resection of 
polypoid segment of sigmoid colon. Histopathological exam-
ination (HPE) revealed moderately differentiated adenocar-
cinoma of the sigmoid colon (pT3N0). The MMR IHC done 
on colonic tumor block showed intact nuclear staining with 
MSH2, MSH6, and MLH1 while immunostain for PMS2 
was attempted thrice but cannot be reported as the results 
were noncontributory. In view of the absence of PMS2 in 
both the tumor tissue and the native normal tissue, a pos-
sibility of constitutional MMR deficiency (CMMRD) was 
considered. The patient was planned for chemotherapy with 
Capecitabine. After 2 months of chemotherapy, he again pre-
sented with episodes of headache, vomiting with left-sided 
facial weakness of supranuclear type and difficulty walking. 
CECT (Contrast-Enhanced Computed Tomography) scan of 
the brain revealed right frontoparietal space-occupying le-
sion (SOL) with perilesional edema and midline shift sug-
gestive of brain tumor (glioma) for which he underwent 
craniotomy and surgical removal of the tumor. CNS panel 
on biopsy diagnosed glioblastoma multiforme (GBM) WHO 
grade IV. Microscopic examination revealed a proliferating 
glial tumor with marked nuclear pleomorphism, mitosis, ne-
crosis, and microvascular proliferation. IHC showed tumor 
cells to be positive for GFAP (focal, strong), IDH1(R-132H) 
was negative signifying a poorer outcome, ATRX was re-
tained, high Ki67 index of around 70% signifying higher 

tumor recurrence and progression. IHC done for mismatch 
repair (MMR) proteins on the block of GBM showed intact 
nuclear staining for MLH1 and loss of nuclear expression for 
PMS2 in both the tumor cells and the normal brain tissue. 
Because of the absence of PMS2 in the tumor tissue, native 
normal tissue of both GBM block and prior colonic block, 
the diagnosis of constitutional MMR deficiency (cMMRD) 
was established. Mutation analysis subsequently confirmed 
the diagnosis. The patient had a disease-free survival for next 
3 months after which he again showed signs of progressive 
disease He was then further managed by salvage immuno-
therapy with Nivolumab, a monoclonal antibody. After 2 
courses of Nivolumab given 1 month apart, the patient had 
episodes of vomiting, but not associated with headache or 
other clinical signs of raised intracranial pressure. As a part 
of management, Ommaya shunt was done with drainage of 
approximately 7.5 mL clear CSF (cerebrospinal fluid). CSF 
routine examination showed cell counts within normal lim-
its and absence of any malignant cell while on biochemical 
evaluation CSF glucose was within normal limit but protein 
concentration was highly elevated to 563 mg/dL, the refer-
ence range being 12-60 mg/dL. No metabolic abnormalities 
or acute infections or disease progression was evident from 
pathological, or microbiological work up. Contrast-enhanced 
MRI (Magnetic resonance imaging) brain revealed right 
frontal lobe enhancing lesion and significant cerebral edema. 
CSF electrophoresis was done to rule out any inflammatory 
or noninflammatory neurological disease. In CSF electro-
phoresis (CSF-PEP), an unusual faint M band near the beta 
region was seen, while in SPEP and CSF-IFE, no heavy or 
light chain restriction pattern was noted corresponding to 
the M band as shown in Figure S1, S2, and S3, respectively. 
The patient was therefore diagnosed with immune encepha-
lopathy post-Nivolumab therapy. He was further treated 
with intravenous dexamethasone. The patient became stable 
and was discharged after 2 days on a dexamethasone taper. 
Considering the benefits of significant tumor reduction in 
contrast to the rare side effect malignant cerebral edema as 
reported by 5, the patient was further managed by 6 courses of 
salvage Nivolumab therapy for next 6 months. Significant re-
duction of tumor lesions was evident from subsequent brain 
MRI without any repeat episode of nivolumab induced cer-
ebral edema. However, despite 6 months of salvage immuno-
therapy, the patient suffered from progressive disease owing 
to the severity of glioblastoma and CMMRD disease spec-
trum. The patient was managed henceforth by only palliative 
therapy. Age at last follow-up of the patient was 11 years.

3 |  DISCUSSION

The patient was diagnosed and treated for CMMRD at Tata 
Medical Center, Kolkata, India. The characteristics are 
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evaluated and presented in supporting information Table S1. 
Age at diagnosis is consistent with the available literature on 
CMMRD.2 The diagnosis was established by immunohisto-
chemical stain (IHC) with lack of PMS2 staining sugges-
tive of microsatellite instability and subsequently confirmed 
by molecular genetic testing. The patient suffered from the 
classical CMMRD tumor spectrum involving colorectal can-
cer and glioblastoma. The patient underwent surgical and 
medical management with radiotherapy. Check point in-
hibitor Nivolumab was used as salvage therapy for GBM. 
Nivolumab is a monoclonal antibody that acts as an immune 
checkpoint by blocking programmed cell death protein 1 
and activating the immune system against cancer cells. It 
is noteworthy that the patient experienced signs of transient 
immune encephalopathy, an extremely rare side effect of 
Nivolumab therapy.5,6 During the biochemical evaluation, 
CSF and serum protein electrophoresis results showed an 
unusual correlation in the form of a faint M band near the 
beta region in CSF-PEP while in SPEP/CSF-IFE, no corre-
sponding heavy or light chain restriction pattern was noted. 
Usually, the detection of multiple bands or oligoclonality in 
CSF study is a sign of intrathecal immunoglobulin synthe-
sis indicating a variety of immunological disorders mostly 
multiple sclerosis. Very few studies7,8 have addressed the 
issue of this type of unusual solitary bands in CSF protein 
electrophoresis especially in cases of drug-induced immune 
encephalopathy.

In a study done by7 six classic electrophoretic patterns 
were observed from a wide patient group mostly involving 
multiple sclerosis (Table S2). Types 2 and 3 indicated intra-
thecal synthesis, and types 1, 4, 5, and 6 were considered as 
negative results. Since cerebrospinal fluid (CSF) is an ultra-
filtrate of plasma, it has much lower concentrations of the 
highest molecular weight proteins such as IgG, IgA, and IgM.

In conclusion, this case report justifies the need for 
CMMRD reports in a developing country like India and a 
better understanding of the associated challenges in electro-
phoresis with emerging therapeutics like Nivolumab.
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