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ABSTRACT 

Objective: To compare Frequency of Kernicterus in Rh incompatibility after receiving effective phototherapy and 
Intravenous immunoglobulin therapy. 
Study Design: Randomized Controlled Trial study 
Place and Duration of Study: This study was conducted at the Special Care Baby Unit, Department of Pediatrics 
Medicine, HMC, Peshawar from January, 2021 to June, 2021. 
Materials and Methods: A total of 152 neonates with jaundiced due to Rh incompatibility and fulfilling the 
inclusion criteria were included in the study and were randomly assigned to two groups A and B. Phototherapy and 
Immunoglobulin therapy was used for group A and B respectively. The patients were observed for response to 
therapy.  .Data was analyzed by SPSS version 23.  
Results: Majority of the individuals were male that is 71.1% in group B while females were more (65.8%) in group 
A. mean age of neonates in group A (phototherapy) were 13.67±6.46 days and group B (IVIG) were 14.18±5.94 
days respectively.  Mean duration of jaundice in group A was 3.76±1.24 days compared to group B 3.78±1.11 days. 
Mean gestational age was observed as 35.63±2.33 and 36.53±1.99 weeks at birth. 
Kernicterus was more prevalent in group A (69.7%). Gestational age was found to be significantly (p<0.05) 
associated with kernicterus. Intravenous immunoglobulin treatment was found more effective (p<0.05) therapy. 
Conclusion: Immunoglobulin therapy is more effective in reducing the number of Kernicterus in neonates with 
hemolytic diseases of the newborn. 
Key Words: Neonatal Jaundice, Kernicterus, Phototherapy, Immunoglobulins 

Citation of article: Ali S, Khan MA, Munir A, Afridi MA, Siddiqi WA, Ali K. Frequency of Kernicterus in Rh 

Incompatibility after Receiving Effective Phototherapy and Intravenous Immunoglobulin Therapy. Med 

Forum 2023;34(2):11-14. 

INTRODUCTION 

Neonatal jaundice is one of the common conditions of 

the admission in neonates. Kernicterus is one of the 

neurodevelopmental complications of neonatal jaundice 

in these patients especially having severe 

hyperbilirubinemia (>20 mg/dl)1-3.  
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There are several other factors which can add on to 

development of kernicterus in these neonates including 

low gestational age, sepsis, cephalohematoma and 

hemolysis4,5. Bilirubin caused neurodevelopment 

complication is quite common in low resource countries 

as compared to high income one due to either limited 

resources and facilities availability or inability to 

deliver these facilities in time6. Acute bilirubin 

encepaholopathy is caused by acute rise in the serum 

bilirubin and is characterized by inability to take feed, 

lethargy, increase or decrease tone, cry becomes high 

pitched and patients may acquire opisthotonus posture 

and seizures and even death if not treated timely7,8.  If 

patient having kernicterus (bilirubin encephalopathy) 

survive initially experience convulsions but later on if a 

patient who survive to bilirubin encephalopathy survive 

and experience convulsion other causes should be ruled 

out. A typical kernicteric facies is the combination of 

setting sun eyes collier sign and facial dystonia. 

The frequency of bilirubin encephalopathy is high 

especially in patients with Rh incompatibility. Studies 

have shown that phototherapy have decreased the 

incidence of kernicterus upto 10%9 while kernicterus 
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have been observed 0 in patients with immunoglobulin 

therapy10.  

Intravenous immunoglobulin therapy has been found 

one of the effective therapeutic tools in the treatment of 

Rh incompatibility causes hemolytic disease of 

newborn.  Due to limited regional studies availability 

on this topic the study was considered for confirming 

the efficacy of immunoglobulin.  

MATERIALS AND METHODS 

This randomized controlled trial was conducted at 

Nursery Unit, department of pediatrics Medical 

teaching instituted Hayatabad Medical complex, 

Peshawar from January to June 2021. A total of 152 

neonates with neonatal jaundice were included in the 

study fulfilling the inclusion criteria. Patients were 

randomly allocated to Group A and B receiving 

phototherapy or immunoglobulin respectively. Non-

probability consecutive technique was used for sample 

collection. Neonates having jaundice for five days, Rh 

incompatible, gestational age of 32 to 39 weeks and 

both gender were included in the study. Low birth 

weight neonate (<2500 grans), with history of drug 

ingestion, and having other causes of jaundice than Rh 

incompatibility were excluded from the study.  

A total number of 152 Rh incompatible jaundiced 

neonates admitted to nursery unit of the department 

with their guardian’s consent and permission of 

Institutional Ethical Board were included in the study. 

The patients demographic data including name, age, 

gender, duration of jaundice, family history of 

kernicterus, gestational age and weight at birth and 

informed consent ensuring confidentiality and no risk to 

patient was explained to the patients and attendants. 

The patients were randomly assigned to group A and B 

on lottery method. Both group A and B had 76 patients 

who received phototherapy and immunoglobulin 

therapy respectively. Effective and double phototherapy 

was given to group A till the serum bilirubin decreased 

to safe limits below phototherapy level. Group B 

neonates were given Intravenous immunoglobulin 500 

mg /Kg of the body weight of the neonate in infusion 

form over 2-4 hours of duration. A total of three doses 

were given each 12 hours apart. Exchange transfusion 

was in the treatment consideration where the jaundice 

was clinically (jaundiced up to soles) and/or 

biochemically (≥20 mg/dl) found in the exchange 

range. Breast feeding and hydration was adequately 

maintained. The data was analyzed by SPSS (Statistical 

Package for social science) version 23. For qualitative 

variables including gender, kernicterus history in family 

and gestational age frequency and percentages were 

calculated. For quantitative variables like age, duration 

of jaundice, gestational age at birth and weight Mean 

and standard deviation was calculated. Chi square test 

was applied to compare kernicterus in both groups and 

p value of ≤0.05 was taken as statistically significant. 

Stratification was done for age, gender, duration of 

jaundice, family history of kernicterus and gestational 

age at birth. Post stratification chi square test was used 

for both groups and p value of ≤0.05 was considered 

significant statistically. 

RESULTS 

Majority of the individuals were male that is 71.1% in 

group B while females were more (65.8%) in group A. 

mean age of neonates in group A (phototherapy) were 

13.67±6.46 days and group B (IVIG) were 14.18±5.94 

days respectively.  Mean duration of jaundice in group 

A was 3.76±1.24 days compared to group B 3.78±1.11 

days. Mean gestational age was observed as 35.63±2.33 

and 36.53±1.99 weeks at birth. 

Kernicterus was more prevalent in group A (69.7%). 

Gestational age was found to be significantly (p<0.05) 

associated with kernicterus. Intravenous 

immunoglobulin treatment was found more effective 

(p<0.05) therapy. 

Prevalence of kernicterus is given in table 1. 

Stratification of kernicterus according to gender, age 

and gestational age is has been given in tables 2,3 and 4 

respectively. Efficacy of treatment has been 

documented in table 5. 

Table No.1: Prevalence of Kernicterus (n=152) 

Variables Frequency (%)/Mean±SD 

Group A Group B 

Kernicterus 
Yes 53 (69.7) 41 (53.9) 

No 23 (30.3) 35 (46.1) 

Table No.2: Stratification of Kernicterus among 

Gender (n=152) 

 

Variables 

Frequency (%) P-

value Kernicterus 

Yes No 

Gender 
Male 61 43 

0.28 
Female 33 15 

Table No.3: Stratification of Kernicterus among Age 

(n=152) 

 

Variables 

Frequency (%) P-

value Kernicterus 

Yes No 

Age 

0-14  

days 
56 38 

0.40 
15-28  

days 
30 28 

Table No.4: Stratification of Kernicterus among 

Gestational Age at Birth (n=152) 

 

Variables 

Frequency (%) P-

value Kernicterus 

Yes No 

Gestational 

age 
35.74±2.22 36.62±2.09 0.01 
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Table No.5: Efficacy of Treatment 

Variables Frequency (%) P-

value Kernicterus 

Yes No 

Treatment 
Group A 53 23 

0.03 
Group B 41 35 

DISCUSSION 

Severe unconjugated bilirubinemia causes permanent 
damage to brain tissue and results in either death or 
lifelong morbidity of the affected individuals11-13. 
Intravenous immunoglobulins have been found 
effective in the treatment of this notorious condition 
caused by blood group incompatibilities. 
In our study we found though the mean gestational age 
was non-significant among the both groups yet 
gestational age was significantly associated with the 
prevalence of kernicterus in all neonates. Studies 
around the globe have documented no significant 
difference of the efficacy of IVIG in all gestational age 
neonates Khan et al14 has given almost the same result 
of statistical insignificance between the two groups in 
terms of the gestational age. Maryam S et al15 and 
Gamze D et al16 respectively in their studies concluded 
that there was no significant statistical difference 
between the two groups in the treatment of jaundiced 
neonates.  
We also found no significant statistical difference in the 
two groups in terms of gender and weight of the 
neonates in our study. Almost the same results were 
shown by Manar A et al17 in there study on intravenous 
immunoglobulin as adjacent treatment with 
phototherapy in isoimmune hemolytic disease of the 
newborn. They documented non-significant statistical 
difference between the two groups in regard to their 
birth weight and gender. 
In the current study there was no statistically significant 
difference between group A and group B in gender 
distribution, weight and family history. These findings 
are in line with the results of Shaimaa WIFE et al18, 
who concluded that there were no difference inthe 
distribution of gender, birth weight, infant group, and 
family history.The results of the current study were also 
in agreement with Zwiers Cet al19, who showed no 
significant difference as regards weight, and gender. 
In our study we found better efficacy and result in 
neonates group who were treated with immunoglobulin 
as compared to the group treated with the effective 
phototherapy. Almost the same results have been 
documented by previous study who compared the 
efficacy of the two groups i.e. phototherapy and 
intravenous immunoglobulin by Nasseri F et al in Rh 
and ABO isoimmunization20. 

CONCLUSION 

Intravenous immunoglobulin therapy is more effective 

than phototherapy in neonates with isoimmune 

hemolytic jaundice especially Rh and ABO isoimmune 

hemolytic anemia.  

We recommend larger scale studies encouraging use of 

intravenous immunoglobulin in the management of 

jaundiced neonates with isoimmune hemolytic disease 

of the newborn. In severe cases a combination of both 

intravenous immunoglobulin and effective 

phototherapy may be more fruitful. 

Author’s Contribution: 

Concept & Design of Study: Saima Ali 

Drafting: Muhammad Aqeel Khan, 

Arshia Munir 

Data Analysis: Mukhtar Ahmad Afridi, 

Waqar Azeem Siddiqi 

and Kashif Ali 

Revisiting Critically: Saima Ali, Muhammad 

Aqeel Khan 

Final Approval of version: Saima Ali 

Conflict of Interest: The study has no conflict of 

interest to declare by any author. 

REFERENCES 

1. Olusanya BO, Ogunlesi TA, Slusher TM. Why 

kernicterus is still a major cause of death and 

disability in low-income and middle-income 

countries? Arch Dis Child 2014;99:1117–21.  

2. Xie B, da Silva O, Zaric G. Cost-effectiveness 

analysis of a system based approach for managing 

neonatal jaundice and preventing kernicterus in 

Ontario. Paediatr Child Health 2012;17:11-6. 

3. Muchowski KE. Evaluation and treatment of 

neonatal hyperbilirubinemia. Am Fam Physician 

2014;89: 873–8.  

4. Bhardwaj K, Locke T, Biringer A, Booth A, 

Darling EK, Dougan S, et al. Newborn bilirubin 

screening for preventing severe hyperbilirubinemia 

and bilirubin encephalopathy: a rapid review. Curr 

Pediatr Rev 2017; 13:67–90.  

5. Chang PW, Newman TB, Maisels MJ. Update on 

predicting severe hyperbilirubinemia and bilirubin 

neurotoxicity risks in neonates. Curr Pediatr Rev 

2017;13(3):181-7. 

6. Olusanya BO, Kaplan M, Hansen WR. Neonatal 

hyperbilirubinemia: a global perspective. Lancet 

Child Adolesc Health 2018;2:610–20.  

7. Shapiro SM. Bilirubin toxicity in the developing 

nervous system. Pediatr Neurol. 2003; 29: 410–21.  

8. Shapiro SM. Definition of the clinical spectrum of 

kernicterus and bilirubin-induced neurologic 

dysfunction (BIND). J Perinatol 2005;25:54–9.  

9. Patel AS, Desai DA, Patel RA. Association of 

ABO and Rh incompatibility with neonatal 

hyperbilirubinemia. Int J Reprod Contracept Obstet 

Gynecol 2017;6:1368-75.  

10. Fallahi M, Fakhraee SH, Kazemian M, Aleali F. 

Evaluation the efficacy of IVIgG in treatment of 

hemolytic disease of newborn. IOSR J Pharm 

2015;5(11):4-8. 



Med. Forum, Vol. 34, No. 2 14 February, 2023 

11. Xie B, da Silva O, Zaric G. Cost-effectiveness 

analysis of a system based approach for managing 

neonatal jaundice and preventing kernicterus in 

Ontario. Paediatr Child Health 2012;17:11-6. 

12. Ip S, Chung M, Kulig J, O’Brien R. An evidence-

based review of important issues concerning 

neonatal hyperbilirubinemia. Pediatr 2004;114(1): 

263-64. 

13. Van Dijk R, Aronson S, Dirk R. Biliverdin 

Reductase inhibitors did not improve severe 

unconjugated hyperbilirubinemia in vivo. Scientific 

Reports 2017;7(1):1646-49. 

14. Khan SN, Saeed T, Bukhari MB, Khan IM, 

Naeemullah S, Rabia M. Effect of Intravenous 

Immunoglobulin in Reducing Bilirubin Levels in 

Hemolytic Disease of Newborn. J Rawalpindi Med 

Coll 2013;17(2):172-74. 

15. Maryam S, Ali M, Nasrin K, Nasrin HN, Anahita 

R. The Effect of Intensive Phototherapy on 

Management of Hyperbilirubinemia in Neonates 

with the Gestational Age of 34 Weeks and More. 

IJN 2017;8(4):83-88. 

16. Gamze D, Melek A, Istemi HC, Omer E, Nurdan 

U, Serife SO, Ugur D. Single versus multiple dose 

intravenous immunoglobulin in combination with 

LED phototherapy in the treatment of ABO 

hemolytic disease in neonates. Int J Hematol 

2011;93:700-703. 

17. Manar Al, Eman B, Ala’ E,Amal BM, Haitham A. 

Intravenous Immunoglobulins as Adjunct 

Treatment to Phototherapy in Isoimmune 

Hemolytic Disease of the Newborn: A 

Retrospective Case-Control Study. J Clin Med Res 

2019;11(11):760-63. 

18. Shaimaa WIEF, Hamed ME, Aisha AA, 

Mohammed AN, Marwa ME. Effect of Intravenous 

Immunoglobulin in Reducing Bilirubin Levels in 

Hemolytic Disease of Newborn. Egyptian J Hosp 

Med 2019;74(4):957-68. 

19. Zwiers C, Scheffer‐Rath M, LoprioreE. 

Immunoglobulin for alloimmune hemolytic disease 

in neonates. Cochrane Database Sys Rev 2018; 

183(3):CD00331. 

20. Nasseri F, gholam AM and Homa B. Intravenous 

immunoglobulin in ABO and Rh hemolytic 

diseases of newborn. Saudi Med J 2006;27(12): 

1827-30. 

 


