
Indian Journal of Pharmacy and Pharmacology 2021;8(1):92–96

 

 Content available at: https://www.ipinnovative.com/open-access-journals

Indian Journal of Pharmacy and Pharmacology

Journal homepage: https://www.ijpp.org.in/
 

 

Case Report

Maternal outcome of Crigler-Najjar syndrome type-2: Case report

Amol Bhalchandra Deore
 

 

1,*, Vijay Ahirrao2

1Dept. of Physiology and Pharmacology, MVP’s Institute of Pharmaceutical Sciences,, Nashik, Maharashtra, India
2Dept. of Gynecology, Dr. Vijay Ahirrao Maternity Nursing Hospital, Nashik, Maharashtra, India

 

 

A R T I C L E I N F O

Article history:
Received 16-03-2021
Accepted 15-03-2021
Available online 19-04-2021

Keywords:
Hyperbilirubinemia
Phototherapy
UGT1A1 gene
Jaundice
Glucuronidation

A B S T R A C T

Crigler-Najjar Syndrome type 2 [CN-2] is an uncommon inherited disorder characterized by non-hemolytic
unconjugated hyperbilirubinemia. It is caused by mutations in one of the five exons of the UGT1A1
gene which codes for the enzyme hepatic uridine diphosphate glucoronosyl transferase-1, required for
the conjugation and further excretion of bilirubin from the body via bile. Affected people are usually
asymptomatic apart from jaundice and investigations reveal isolated indirect hyperbilirubinemia. It can be
conveniently diagnosed by evaluating the response to phenobarbital in terms of reduction in bilirubin levels.
Genetic testing confirms the finding of Crigler-Najjar syndrome. At least 20 different mutations of UGT1A1
have been associated with CN-2; all encode a bilirubin-uridine diphosphate glucuronosyl transferase-1 with
markedly reduced but detectable enzymatic activity. Bilirubin concentrations are typically lower in CN-2,
and plasma bilirubin levels can be reduced to 3 to 5 mg/dL by phenobarbital. Although uncommon in
CN-2, bilirubin encephalopathy has occurred at all ages, typically associated with factors that temporarily
elevation the plasma bilirubin concentration above baseline e.g. stress, prolonged fasting, an intercurrent
illness like influenza. For this reason, phenobarbital therapy is often recommended. CN-2 is infrequent,
and only a few pregnancies with this condition have been reported. The objective of the case study is to
report a rare case of maternal CN-2 in the pregnancy and to evaluate whether pregnancy is safe in patients
with the disease. A 29 years old mother with CN-2 had given birth to a baby girl by spontaneous vaginal
delivery without complications. The newborn had mild unconjugated hyperbilirubinemia which was further
treated by phototherapy and early morning sunlight. It can be concluded that that pregnancy need not be
contraindicated in CN-2.

© This is an open access article distributed under the terms of the Creative Commons Attribution
License (https://creativecommons.org/licenses/by/4.0/) which permits unrestricted use, distribution, and
reproduction in any medium, provided the original author and source are credited.

1. Introduction

Three variants of genetic polymorphisms in the
glucuronidation of bilirubin have been described. Two
of these inborn errors in metabolism [Crigler–Najjar
syndromes 1 and 2] can be fatal while the third [Gilbert’s
syndrome] is less serious.1,2 In CN-1, there is a complete
absence of hepatic UDP-glucuronosyltransferase-1 activity,
whereas patients with CN-2 have up to 10% of normal
and patients with Gilbert’s syndrome have 10 to 30%
of normal, leading to bilirubin concentrations of 18 to
45, 6 to 25, and 1.5 to 4 mg/dL, respectively. Patients
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with CN-1 and CN-2 are either homozygotes or double
heterozygotes for structural mutations within the coding
region.3 CN-2 is inherited as an autosomal recessive
disease, although occasional patients with autosomal
dominant inheritance have been reported.4 CN-2 appears
to be a milder variant of type I and is characterized
by unconjugated hyperbilirubinemia. The deficiency of
bilirubin UDP-glucuronosyl transferase is less severe,
but the mechanism of this difference is not entirely
clear.5 During intercurrent illness, general anesthesia, or
prolonged fasting, bilirubin levels could be as high as 40
mg/dL. Bilirubin encephalopathy is unusual in this group
but can be precipitated during incidents of exacerbated
hyperbilirubinemia. As in CN type 1, there is no evidence
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of hemolysis or other hepatic dysfunction. CN-2 is
clinically differentiated from type-1 by >25% reduction of
serum bilirubin after administration of enzyme-inducing
agents e.g. phenobarbital and the presence of a significant
concentration of bilirubin glucuronides in bile although
the proportion of bilirubin monoglucuronide exceeds 30%
of total conjugated bilirubin normal, ~10%, reflecting a
reduced hepatic UGT1A1 activity. The liver histology
is normal, and UGT1A1 activity is usually reduced to
approximately 10% of normal.6

Crigler-Najjar syndrome type-2 [also known as Arias
disease] is more common than type-1 and is typically
benign. Evidence of hemolytic disease is absent [although
it may occur coincidentally], and neonates are otherwise
healthy as summarized in table-1. Jaundiced neonates
respond readily to oral administration of phenobarbital
along with phototherapy with a sharp decline in serum
bilirubin concentrations, whereas individuals with type-1
disease demonstrate no such change.4 Maternal CN-2 is a
rare condition and slight is known about the effects of the
condition on the mother and her fetus/newborn. We present
the pregnancy of a CN-2 maternal patient, pregnancy
management, and the favorable outcome associated with
this condition.

2. Case Report

Vaishali was a 29 years old female of Indian origin
who first presented at the neonatal stage with an
unconjugated hyperbilirubinemia up to 14 mg/dL without
hemolytic anemia. The patient was diagnosed with CN-
2 soon after delivery at the age of 9 months. The
patient was the third kid of non-consanguineous parents.
There was no history of congenital abnormalities, mental
retardation, neonatal/infant death, or neurological disorders
in their families. The patient periodically went through
phenobarbital treatment for the reduction of bilirubin levels
associated with jaundice; the mean bilirubin levels achieved
as the result of these treatments were around 7 mg/dL.
The patient had complaints like frequent nausea, headache,
fatigue, yellow discoloration of sclera, high colored urine,
and vertigo since childhood. Some of these complaints
were managed by homeopathy treatment. Apart from that
she was healthy, had no neurological abnormalities, and
had a university degree. The patient’s blood group was
B Rh-ve and the husband’s blood group was B Rh+ve.
The husband had a normal bilirubin levels and no family
history of jaundice as well as Crigler–Najjar syndrome.
The patient’s bilirubin levels were stable at around 10-14
mg/dL and never went below 7 mg/dL. Her gynecologist
and hepatologist decided to stop phenobarbital therapy
completely to reduce the risk of drug dependence as well
as embryopathy. They advised taking a high protein diet,
protein powder, and liver tonic. DNA analysis of the
UGT1A1 gene polymorphism showed that the patient had a

7/7 heterozygous UDT1A1*28/*28 allele with 7TA repeats
mutations. Additionally, she was found to carry the 2 alleles
with 7 TA repeat polymorphism. The couple was counseled
by a hepatologist regarding the pregnancy outcome.

In the first unplanned pregnancy, first-trimester screening
showed normal nuchal translucency 1.6 mm. The patient’s
body weight was 44kg. The thyroid function test and
liver enzyme level SGPT were reported as normal. The
indirect bilirubin level was reported 8 mg/dL. Hemoglobin
level was 13gm%. Australia antigen test HbsAg for
viral hepatitis B and HIV antibody test was negative
and non-reactive. Detailed anomaly ultrasound sonography
done at 19/6 weeks gestation and repeated during the
third trimester of pregnancy showed no detectable fetal
abnormalities, normal liver with no biliary obstruction and
raised serum bilirubin with liver function tests. Her liver
function tests were repeated after regular intervals during
pregnancy. The patient was continued with oral hematinic,
calcium, multivitamins, and protein supplements. The
patient was admitted to the maternity hospital and labor
induced at 40.1weeks’ gestation. The patient’s body weight
was 55kg and unconjugated bilirubin was 7.4 mg/dL
see figure-1. Delivery was spontaneous, vaginal, and
uncomplicated at 40.2 weeks gestation and resulted in
a newborn girl with mild unconjugated hyperlipidemia.
The newborn baby’s total bilirubin was 6.0 mg/dL mild
hyperbilirubinemia and hemoglobin count was 14.4gm%
on the first day. Baby’s birth weight was 3320gm and
blood group ORh+ve. No congenital abnormalities were
detected on the newborn’s physical examination apart from
mild unconjugated hyperbilirubinemia. The baby was kept
under phototherapy from first day with medical supervision.
The baby’s reticulocyte count was normal 5.38% and the
direct Coombs test used to test for autoimmune hemolytic
anemia was negative. The patient started breastfeeding to
baby on the third day after delivery. The maternal and
newborn bilirubin levels were monitored. The phototherapy
was continued up to 5 days but still total bilirubin level was
8.2 mg/dL. The patient was discharged from the hospital
on the sixth day and the pediatric physician advised for
morning sunlight to the baby every day. Total bilirubin level
was found normal after one month was normal which was
monitor for 3 months refer Figure 2. Hearing studies, as
well as brainstem auditory evoked potential performed at 3
months of age were normal.7

3. Discussion

Crigler-Najjar syndrome may possibly be identified easily
within a few days after birth as the newborn is
jaundiced. Further, for the confirmation of diagnosis,
clinical evaluation could be extended to genetic analysis,
hematological testing, liver function test and probing the
family history. The prevalence of CN-2 is not known but
an approximate annual incidence of 1 per million live births
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Table 1: Reports of maternal outcome of Crigler-Najjar syndrome type 2 in the literature

Maternal
bilirubin at

delivery mg/dL

Maternal
treatment

Mode of delivery Newborn treatment Fetal outcome

Hunter et al.,
19738

9.5-13.8 phenobarbital spontaneous
vaginal

phototherapy,
phenobarbital

normal

Labrune et
al.,19899

not available not available not available none abnormal

Labrune et
al.,19899

not available not available not available phenobarbital normal

Cahill et al.,
198910

11–13 phenobarbital Induced phototherapy normal

Smith et al.,
199411

5.3–9.6 none spontaneous
vaginal

none normal

Ito et al., 200112 75–173 phototherapy,
phenobarbital

caesarean none normal

Holstein et al.,
200513

4.2–8.9 phototherapy,
phenobarbital

caesarean none normal

Pinkee et al.,
200514

10-11 none spontaneous
vaginal

phototherapy, blood
transfusion,

phenobarbital

normal

Saxena 200515 6-8 none spontaneous
vaginal

none normal

Saxena 200515 7-9 none spontaneous
vaginal

phototherapy, blood
transfusion,

phenobarbital

normal

Passuello et al
200916

4–8.5 phenobarbital spontaneous
vaginal

none normal

Arora 200917 5-7 none spontaneous
vaginal

phototherapy normal

Holstein et al.,
201018

4–6 phototherapy,
phenobarbital

caesarean none normal

Chaves 201119 11-12 phototherapy spontaneous
vaginal

phototherapy normal

Chaves 201119 8-10 phototherapy Induced phototherapy normal
Shakuntala et al.,
201220

8-9 phenobarbital spontaneous
vaginal

phototherapy normal

Sagili et al.,
201221

10-14 phenobarbital caesarean phototherapy normal

Chaudhary et al.,
201422

9.7-10.2 none caesarean none normal

Chaubal et al.,
201623

8-10 phenobarbital spontaneous
vaginal

none normal

Khandelwal et al.,
201824

18-20 phenobarbital spontaneous
vaginal

none normal

Deore, 2021
present case

8-9 none spontaneous
vaginal

phototherapy normal

has been found in case reports from worldwide for both
the types of CNS.25 The patient under the case study
was a rare case of CN-2 where serum bilirubin usually
had not been exceeded 10 mg/dL. We had monitored the
patient’s bilirubin levels, serum albumin and liver enzymes
at bimonthly intervals. The patient had been remained
untreated for hyperbilirubinaemia. Figure 1 reflects the
maternal bilirubin level during the entire gestational age.
In pregnancy, the placental crossing of unconjugated
bilirubin can cause hyperbilirubinemia in the fetus with

low UDT-glucuronosyl transferase-1 activity. This may lead
to permanent neurological complications such as hearing
problems, mental retardation, and choreoathetosis in the
newborn.26,27 Therefore, due to the high risk associated
with preterm birth and maternal CN-2, the baby was
immediately transferred to the neonatal intensive care unit.
Figure 2 reflects the serial serum total bilirubin levels
measured in the baby. At 4 hours and 24 hours of birth
total bilirubin levels were 6.0 mg/dL and 8.2 mg/dL even
with the commencement of phototherapy from 4 hours
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Fig. 1: Maternal liver function test during gestational age

Fig. 2: Neonatal liver function test

after birth. The pediatric physician advised giving morning
sunbath to the baby to get complete recovery from neonatal
jaundice.28,29 The success of phototherapy depends on
photochemical alterations of bilirubin within light-exposed
tissues. These reactions modify the structure of bilirubin to
convert into water soluble form to be removed via renal as
well as biliary excretion.30

We report this case due to its infrequency. The literature
and reported studies reveal only 20 pregnancies from 17
maternal CN-2 patients worldwide. Reports of the maternal
outcome of CN-2 in the literature as summarized in table-
1. Data suggest that pregnancy need not be contraindicated
in CN-2.23 But quick identification and interdisciplinary
connection of pediatrician, gynecologist, hematologist,
hepatologist, blood bank officer and laboratory technician
in these high-risk pregnancies we can achieve optimal
maternal and fetal outcome.

Currently, research on inborn errors of metabolism is
a hot topic. Scientists are destined to develop enzyme
replacement therapies that may complement the deficient
or missing enzyme. Research is also ongoing on whether
liver transplantation could help patients in this regard,
because although the liver remains normal in these
patients, transplantation could correct the malfunctioning
hepatocytes and provide normal UGT1A1 enzyme.

4. Source of Funding

None.

5. Conflict of Interest

None.

6. Acknowledgement

I would like to thank my wife i.e. patient Mrs.Vaishali Hire-
Deore and my family members for their co-operation. I also
express sincere thanks to Pediatrician Dr.Yogesh Patil and
maternity nurses, lab technicians and pharmacist for their
valuable inputs. Special thanks to child Hepatologist Dr.
Vibhor Borkar and Dr. Priyesh Patel. We are grateful to Mr.
Sachin Hire for all the moral, spiritual and financial support
rendered to the patient and her family.

References
1. Kedderis GL. Biotransformation of Toxicants. In: Comprehensive

Toxicology. NC, USA: Chapel Hill; 2018. p. 128–42.
2. Deore AB. Crigler najjar syndrome: A systematic outline. Indian J

Pharm Pharmacol. 2019;6(3):75–8. doi:10.18231/j.ijpp.2019.017.
3. Berk P, Korenblat K. Approach to the Patient with Jaundice or

Abnormal Liver Tests. In: Goldman L, editor. Goldman’s Cecil
Medicine. Saunders; 2011. p. 956–66.

4. Kaplan CHM. Hereditary Contribution to Neonatal
Hyperbilirubinemia. In: Fetal and Neonatal Physiology. Elsevier;
2017. p. 933–42.

5. Quaglia A, Roberts EA, Torbenson M. Developmental and Inherited
Liver Disease. In: Macsween’s Pathology of the Liver. Elsevier; 2018.
p. 111–274.

6. Chowdhury NR, Chowdhury JR, Title N. Emery and Rimoin’s
Principles and Practice of Medical Genetics. 6th ed.; 2013.

7. Raffay EA, Liaqat A, Khan M, Awan A, Mand B. A Rare Case
Report of Crigler Najjar Syndrome Type II. Cureus. 2021;p. 131.
doi:10.7759/cureus.12669.

8. Hunter JO, Thompson RPH, Dunn PM, Williams R. Inheritance
of type 2 Crigler-Najjar hyperbilirubinaemia. Gut. 1973;14(1):46–9.
doi:10.1136/gut.14.1.46.

9. Labrune P, Myara A, Hennion C, Gout JP, Trivin F, Odievre M.
Crigler-Najjar type II disease inheritance: A family study. J Inherited
Metab Dis. 1989;12(3):302–6. doi:10.1007/bf01799221.

10. Cahill DJ. Pregnancy and the Crigler-Najjar syndrome. J Obs
Gynecol. 1989;9:213.

11. Smith JF, Baker JM. Crigler-Najjar disease in pregnancy. Obstet
Gynecol. 1994;84(4 Pt 2):670–2.

12. Ito T, Katagir C, Ikeno S, Takahashi H, Nagata N, Terakawa N.
Phenobarbital Following Phototherapy for Crigler-Najjar Syndrome
Type II with Good Fetal Outcome: A Case Report. J Obstet Gynaecol
Res. 2001;27(1):33–5. doi:10.1111/j.1447-0756.2001.tb01212.x.

13. Holstein A, Plaschke A, Lohse P. Successful photo- and phenobarbital
ther- apy during pregnancy in a woman with Crigler-Najjar syndrome
type II. Scand J Gastroenterol. 2005;40:1124–6.

14. Pinkee S, Renu A, Minocha B. Crigler-Najjar syndrome with
pregnancy. J Obs Gynecol India. 2005;55:270–1.

15. Saxena P, Arora R. Crigler-Najjar syndrome with pregnancy. J Obs
Gynecol India. 2005;55:270–1.

16. Passuello V, Puhl AG, Wirth S, Steiner E, Skala C, Koelbl H, et al.
Pregnancy Outcome in Maternal Crigler-Najjar Syndrome Type II: A
Case Report and Systematic Review of the Literature. Fetal Diagn
Ther. 2009;26(3):121–6. doi:10.1159/000238122.

http://dx.doi.org/10.18231/j.ijpp.2019.017
http://dx.doi.org/10.7759/cureus.12669
http://dx.doi.org/10.1136/gut.14.1.46
http://dx.doi.org/10.1007/bf01799221
http://dx.doi.org/10.1111/j.1447-0756.2001.tb01212.x
http://dx.doi.org/10.1159/000238122


96 Deore and Ahirrao / Indian Journal of Pharmacy and Pharmacology 2021;8(1):92–96

17. Arora N, Choudhary S. Pregnancy with Crigler-Najjar syndrome type
II. J Obs Gynaecol. 2009;29:242–6.

18. Holstein A, Bryan CS. Three consecutive pregnancies in a woman
with Crigler-Najjar syndrome type II with good maternal and neonatal
outcomes. Dig Liver Dis. 2010;doi:10.1016/j.dld.2010.08.003.

19. Chaves RG. Successful screening for Gaucher Disease in High-
prevalence population in Tabuleiro do Norte. JIMD Rep. 2011;1:73–8.

20. Shakuntala PN, Poornima M, Padmalatha VV, Rao SR. Successful
pregnancy outcome in maternal crigler najjar syndrome type II. Online
J Heal Allied Sci. 2012;113:13–5.

21. Sagili H, Pramya N, Jayalaksmi D, Rani R. Crigler–Najjar syndrome
II and pregnancy outcome. J Obstet Gynaecol. 2012;32(2):188–9.
doi:10.3109/01443615.2011.636158.

22. Chaudhary R, Maheshwari A, Deepmala D, Tapparwal V. A rare
case of Crigler-Najjar syndrome type II with pregnancy. Int J Reprod
Contraception Obstet Gynecol. 2014;31:261–2. doi:10.5455/2320-
1770.ijrcog20140356.

23. Chaubal AN, Patel R, Choksi D, Shah K, Ingle M, Sawant P, et al.
Management of pregnancy in Crigler Najjar syndrome type 2. World
J Hepatol. 2016;8(11):530–2. doi:10.4254/wjh.v8.i11.530.

24. Khandelwal DV. Crigler-Najjar Syndrome Type 2 in Pregnancy: A
Rare Case Report. J Med Sci Clin Res. 2018;64:969–73.

25. Maruo Y, Nakahara S, Yanagi T, Nomura A, Mimura Y, Matsui K.
Genotype of UGT1A1 and phenotype correlation between Crigler-
Najjar syndrome type II and Gilbert syndrome. J Gastroenterol
Hepatol. 2016;31(2):403–8. doi:10.1111/jgh.13071.

26. Gajdos V, Petit F, Trioche P, Mollet–Boudjemline A, Chauveaud
A, Myara A, et al. Successful Pregnancy in a Crigler–Najjar

Type I Patient Treated by Phototherapy and Semimonthly
Albumin Infusions. Gastroenterology. 2006;131(3):921–4.
doi:10.1053/j.gastro.2006.07.005.

27. Asl JM, Tabatabaiefar MA, Galehdari H, Riahi K, Masbi MH,
Shoshtari ZZ, et al. Ugt1a1 gene mutation due to crigler-najjar
syndrome in iranian patients: Identification of a novel mutation.
Biomed Res Int. 2013;2013:1–7.

28. Althomali R, Aloqayli R, Alyafi B, Nono A, Alkhalaf S, Aljomailan
A. Alherz H AM. Neonatal jaundice causes and management. Int J
Community Med Public Heal. 2018;511:4992–6.

29. Muchowski KE. Evaluation and Treatment of Neonatal
Hyperbilirubinemia. Am Fam Physician. 2014;89(11):873–8.

30. McDonagh AF. Molecular Mechanisms of Phototherapy of Neonatal
Jaundice. In: Neonatal Jaundice;. p. 173–85.

Author biography

Amol Bhalchandra Deore, Assistant Professor
 

 

https://orcid.org/0000-
0001-7743-0445

Vijay Ahirrao, Surgeon

Cite this article: Deore AB, Ahirrao V. Maternal outcome of
Crigler-Najjar syndrome type-2: Case report. Indian J Pharm
Pharmacol 2021;8(1):92-96.

http://dx.doi.org/10.1016/j.dld.2010.08.003
http://dx.doi.org/10.3109/01443615.2011.636158
http://dx.doi.org/10.5455/2320-1770.ijrcog20140356
http://dx.doi.org/10.5455/2320-1770.ijrcog20140356
http://dx.doi.org/10.4254/wjh.v8.i11.530
http://dx.doi.org/10.1111/jgh.13071
http://dx.doi.org/10.1053/j.gastro.2006.07.005
https://orcid.org/0000-0001-7743-0445
https://orcid.org/0000-0001-7743-0445
https://orcid.org/0000-0001-7743-0445

	Introduction
	Case Report
	Discussion
	Source of Funding
	Conflict of Interest
	Acknowledgement

