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ABSTRACT 
Background: The CYP1B1 gene is typically associated with congenital glaucoma and certain cancers, but 
its role in metabolic regulation remains less understood. We report a case that suggests a possible new 
connection between CYP1B1 mutations and pancreatic islet cell hyperplasia. 
Case Presentation: Our patient, a 12-year-old boy with a known history of congenital glaucoma and familial 
Mediterranean fever (FMF), presented with recurrent hypoglycemic episodes initially thought to be seizures 
due to epilepsy. Further workup revealed high insulin levels during these episodes. A PET/CT scan 
eventually identified a lesion in the pancreas, and surgery confirmed islet cell hyperplasia. Following 
resection, his hypoglycemic episodes resolved. Genetic testing revealed a homozygous mutation in 
CYP1B1, along with a known MEFV variant linked to FMF. 
Discussion: This appears to be the first reported case linking a CYP1B1 mutation to islet cell hyperplasia. 
One theory is that the gene’s role in hormone and lipid metabolism, as well as oxidative stress regulation, 
may influence β-cell activity. Chronic inflammation from FMF could have also contributed to pancreatic stress 
or compensatory hyperplasia. 
Conclusion: This unusual case raises important questions about the metabolic roles of CYP1B1. It also 
highlights the value of genetic testing in unexplained cases of hyperinsulinemic hypoglycemia, especially in 
patients with complex medical histories. 
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 الجيني والمتغير البنكرياس جزر خلايا تضخم بين معتاد غير ارتباط

 عاما 21 العمر من يبلغ طفل لذى CYP1B1 المتجانش

 
 *انُعًبٌ حبسو أص

 انعزاق ، انًٕصم انًٕصم ، جبيعت ، انطب كهيت ، الاغفبل غب فزع*

 

 الخلاصة

بشكم أسبسي ببنشرق انخهقي ٔبعط الأٔراو انخبيثت، إلا أٌ دٔرِ في انخُظيى الأيعي لا يشال  CYP1B1يزحبػ جيٍ  الخلفية:

ٔفزغ  CYP1B1غيز ٔاظح بشكم كبيم. َقذو في ْذا انخقزيز حبنت سزيزيت حشيز إنى احخًبل ٔجٕد ارحببغ جذيذ بيٍ غفزاث 

 حُسج خلايب انجشر انبُكزيبسيت.

عبيًب، نذيّ حبريخ يزظي يعزٔف ببلإصببت ببنشرق انخهقي ٔحًى انبحز الأبيط  21عًز يزيعُب غفم يبهغ يٍ ان عرض الحالة:

(، حعز بشكبيت يٍ َٕببث َقص سكز دو يخكزرة، ٔانخي اعخقُذ في انبذايت أَٓب َٕببث صزعيت َبجًت عٍ FMFانًخٕسػ انعبئهيت )

عٍ ٔجٕد آفت  PET/CTيٍ. لاحقبً، كشفج صٕرة انصزع. أظٓزث انفحٕصبث انًخبزيت خلال انُٕببث ارحفبع يسخٕيبث الإَسٕن

ظًٍ انبُكزيبص، ٔحى حأكيذ حشخيص فزغ حُسج خلايب انجشر انبُكزيبسيت جزاحيبً. بعذ الاسخئصبل انجزاحي نلآفت، اخخفج َٕببث 

زٔف في ، ببلإظبفت إنى ٔجٕد يخغيز يعCYP1B1َقص سكز انذو. أظٓز انخحهيم انجيُي ٔجٕد غفزة يخًبثهت انهٕاقح في جيٍ 

 انًزحبػ بًزض حًى انبحز الأبيط انًخٕسػ انعبئهيت. MEFVجيٍ 

 

 ،اَخفبض انسكز في انذو ،حعخى خلايب جشر انبُكزيبص ،انشرق انخهقي ، حًى انبحز الابيط انًخٕسػ الكلمات المفتاحية:

CYP1B1. 
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INTRODUCTION 
YP1B1 gene mutations are well-known 
causes of primary congenital glaucoma and 

eventual vision loss due to increased intraocular 
pressure and optic nerve damage if not treated 
early. This gene has also been implicated in the 
development of cancers in various organs, 
including the ovaries, uterus, prostate, colon, 
lungs, and brain, as the CYP1B1 enzyme is 
involved in the detoxification of procarcinogens 

1,2
.  

Additionally, CYP1B1 plays a role in metabolic 
pathways related to steroid hormones, vitamins, 
fatty acids, and other substances, suggesting a 
potential future application in treating metabolic 
disorders through genetic modulation 

3
.  

However, a link between this mutation and 
pancreatic islet cell hyperplasia with 
hyperinsulinemia has not previously been reported. 
 

Case Presentation 
A 12-year-old male with a history of bilateral 

congenital glaucoma and familial Mediterranean 
fever (FMF) presented with recurrent episodes of 
seizures and loss of consciousness due to severe 
hypoglycemia. Initially misdiagnosed with 
idiopathic epilepsy, he was treated with sodium 
valproate, which provided only partial relief. 
Critical blood sampling during hypoglycemic 

episodes revealed persistent hyperinsulinemia. 
The severity of the episodes necessitated repeated 
hospitalizations and treatment with hypertonic 
dextrose and subcutaneous octreotide. Initial 
imaging was unremarkable, but a PET/CT scan 
revealed a hypodense, solitary, non-FDG avid 
lesion at the neck of the pancreas. 
A partial pancreatectomy with splenectomy was 

performed to remove the suspected insulinoma. 
Pathology results revealed hyperplasia of the islets 
of Langerhans. Postoperatively, the hypoglycemic 
episodes resolved. 
 

Past Medical History 

In addition to congenital glaucoma, the patient 
experienced persistent high fevers and recurrent 
abdominal pain from infancy. Prior to an FMF 
diagnosis, he underwent an appendectomy during 
an acute episode. Subsequently, he developed 
recurrent intestinal obstructions requiring multiple 
exploratory surgeries for adhesion release. 
After confirming FMF via genetic testing, the 

patient began colchicine therapy (1 mg daily) with 
limited response. Increasing the dose led to 
significant gastrointestinal side effects, including 
nausea and vomiting. He also suffered from 
recurrent, painful arthritis affecting the hips and 
knees, typically lasting 7–10 days and 
accompanied by high fevers.  

There were no resulting deformities or functional 
impairments. 
Due to inadequate response to colchicine, 

infliximab (5 mg/kg every two months after 
induction doses at weeks 0, 2, 6, and 14) was 
initiated, along with weekly subcutaneous 
methotrexate. The patient showed partial 
improvement, and a plan was made to administer 
infliximab every six weeks to better control FMF 
symptoms. 
 

Genetic Evaluation 
Following the diagnosis of FMF, whole exome 

sequencing was conducted to explore a potential 
genetic basis for the patient’s hyperinsulinemia. 
The results revealed a homozygous CYP1B1 gene 
mutation and a homozygous variant in the MEFV 
gene. 
 

DISCUSSION AND CONCLUSION 
Pancreatic islet cell hyperplasia, or 

nesidioblastosis, is a rare condition more 
commonly seen in infants and young children, 
occasionally affecting adults. It often leads to 
hyperinsulinemia and hypoglycemia. Known 
genetic causes include mutations in ABCC8, 
KCNJ11, HADH1, GK, GLUD1, SLC16A1, UCP2, 
and HNF4A, although approximately 50% of cases 
remain idiopathic 

4,5
. CYP1B1 overexpression has 

been associated with cancers in hormone-sensitive 
tissues such as the breast, ovary, endometrium, 
and prostate, because CYP1B1 plays a role in 
breaking down both pro-carcinogens and estrogen, 
polymorphisms and mutations could affect how the 
enzyme works, which might increase the risk of 
hormone-related cancers 

6
. 

To our knowledge, an association between 
CYP1B1 mutations and islet cell hyperplasia has 
not been previously reported. One possible 
explanation in this case is that CYP1B1 
dysfunction disrupts steroid hormone and fatty acid 
metabolism, leading to abnormal β-cell stimulation, 
oxidative stress imbalance in pancreatic tissues, 
and altered insulin gene expression. Similar 
mechanisms have been observed in estrogen-
dependent carcinogenesis due to the enzyme’s 
role in metabolizing estradiol and estrone into 
DNA-damaging catechol estrogens 

7
. Research by 

Tang Y. et al. demonstrated that cells lacking 
CYP1B1 experienced elevated oxidative stress, 
which was reversible with antioxidant treatment, 
highlighting the enzyme’s role in maintaining redox 
balance. In the context of pancreatic islet cells-
known to be particularly sensitive to oxidative 
damage due to limited antioxidant defenses-
dysregulated CYP1B1 activity could disrupt this 
delicate balance.  

C 
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This oxidative stress may impair β-cell function or 
trigger compensatory mechanisms such as islet 
cell hyperplasia, offering a plausible mechanistic 
link between CYP1B1 dysfunction and the patient’s 
observed endocrine abnormality 

8
. 

Another potential contributing factor could be 
chronic systemic inflammation associated with 
FMF. Inflammatory cytokines such as TNF-α and 
IL-1 are known to influence β-cell function and 
could induce pancreatic stress or compensatory 
hyperplasia 

9,10
. 

This case highlights a rare and previously 
unreported association that may pave the way for 
further investigation into the metabolic effects of 
CYP1B1 mutations. Genetic evaluation should be 
considered in unexplained cases of 
hyperinsulinemic hypoglycemia. 
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