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ABSTRACT 
Introduction: Hepatitis A virus is the most prevalent viral hepatitis. It is globally a major public health 
problem with different clinical symptoms. This study aimed at investigating the clinical findings and prevalence 
of glucose 6-phosphate dehydrogenase (G6PD) deficiency in children with hepatitis A.  
Materials and Methods: In this prospective study, demographical information, clinical findings, and G6PD 

level of hepatitis A patients, who were visited at Pediatric Hematology clinic, were entered into the database. 
The diagnosis of hepatitis A infection was based on the presence of anti-HAV IgM antibody. The activity of 
G6PD enzyme was measured with florescent spot test. 

Results: Of the 117 children with hepatitis A, 52 (44.4%) were male and 65 (55.6%) were female. The mean 
age of these patients was 2.79±5.39 years. The most prevalent clinical manifestations were dark yellow urine 
and anorexia. G6PD deficiency was observed in 26 (26.3%) out of 99 patients whose G6PD levels were 
measured. 

Conclusion: Given the high prevalence of G6PD deficiency in this study, the measurement of G6PD level 
along with other liver and biochemical markers in areas with endemic hepatitis A is recommended. In addition, 
it is recommended that patients undertake precise monitoring for hemolysis and renal function. 
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INTRODUCTION 

   The hepatitis A virus is a RNA virus belonging to 
the Picornaviridae family.1The virus usually spreads 
via the fecal-oral route, principally through 
ingestion of contaminated water, food, or by direct 
contact with an infected person. It is the most 
common cause of acute hepatitis in the world.2The 
prevalence of hepatitis A is linked with public 
socioeconomic and health status. Meanwhile, its 
incidence is less expected in developed countries.3, 4 
Hepatitis A infection in children is usually 
asymptomatic or associated with mild symptoms, 
whereas it manifests with more severe symptoms in 
adults.5Extrahepatic manifestations are not unusual 
in hepatitis A infection.6 One of the most prevalent 

types of extrahepatic manifestations in these 
patients is hematologic disorders.7 Bone marrow 
hypoplasia has been reported in some cases with 
viral hepatitis.8 A study on patients with acute viral 
hepatitis showed that about 24% of patients had 
anemia, 16% had disorder in white cells count, 4% 
had leukopenia, 12% had leukocytosis, and about 
one third of patients had coagulation disorders, 
whereas none of them was diagnosed with 
thrombocytopenia.7 Hematocrit gradually decreases 
in the first three weeks after the onset of acute viral 
hepatitis due to the transient suppression of bone 
marrow and viral hepatitis-induced immune 
hemolytic process.7,9 G6PD deficiency is the most 
common enzyme deficiency in the world. Its 
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prevalence ranges from 1% to 24% in various 
regions in Iran. Different factors can lead to 
incidence of hemolysis in patients with such 
deficiency.10This study aimed at investigating the 
demographical information, clinical symptoms, and 
the prevalence of G6PD deficiency in children with 
hepatitis A.  

 

SUBJECTS AND METHODS 
   This cross-sectional descriptive study was done on 
117 patients (aged <18 years) with acute viral 
hepatitis in Ali-Asghar Hospital. In this prospective 
study, demographic information, clinical findings, 
and G6PD level of hepatitis A patients, who were 
visited at Pediatric clinic, were entered into the 
database. Demographic information of the patients 
including age, gender, history of contact with peers, 
findings from patients' clinical history and physical 
examination such as anorexia, abdominal pain, 
fever, nausea, vomiting, discolored urine, jaundice, 
hepatomegaly, and right upper quadrant 
tenderness was entered into the database. In 
addition, patients were examined for normal or 
deficient levels of G6PD. The diagnosis of hepatitis A 
infection was based on the presence of anti-HAV Ig 
M antibody. The activity of G6PD enzyme was 
measured with fluorescent spot test. All statistical 
data analyses were performed using SPSS version 
22. The quantitative variables were shown as mean 
± SD. The Chi-Square Test was used to compare 
qualitative variables and p-value<0.05 was 
considered as statistically significant. 
 
RESULTS 
   The demographic and clinical characteristics of the 
patients are presented in Table 1. In this study, 117 
children (within the age range of 1.5 -13 years) 
were examined. The mean age of patients (n=117) 
including 65 (55%) males and 52 (44.4%) females 
was 5.39±2.79 years. 
The most common clinical manifestation in these 
children was dark-yellow urine. At the time of 
admission, 89 (76.1%), 5 (5.1%), and 22 (18.8%) 
patients received healthcare and health education 
only at home, at kindergarten and home, and in 
school and at home, respectively. There was a 
history of contact with another child diagnosed with 

hepatitis A during the past 2-4 weeks in 28 (23.9%) 
subjects. Hepatomegaly and RUQ tenderness were 
seen in 40 (34.2%) and 70 (59.8%) participants, 
respectively. G6PD levels were measured in 99 
(84.6%) of 117 patients. Results showed G6PD 
deficiency in 26 (26.3%) and normal G6PD level in 
73 (73.7%) patients.  
Of 26 children with G6PD deficiency, 8 (31%) were 
female and 18 (69%) were male. The mean 
hemoglobin levels were 11.3±1.8 gr/dl and 10.8±2.2 
gr/dl in children with normal and G6PD deficiency, 
respectively. The mean hemoglobin levels were 
11.8±2.1 gr/dl and 11.1±1.5 gr/dl in male and 
female patients with normal G6PD level, 
respectively (p=0.12). The mean hemoglobin level 
was 10.5±1.9 gr/dl and 11.6±2.9 gr/dl in male and 
female patients with G6PD deficiency, respectively 
(p=0.25).  
 

Table 1: Demographic and clinical characteristics of the patients 

Parameter No. Percentage 

Male gender 52 44.4 

Icterus 107 91.5 

Anorexia 111 94.9 

Abdominal 
pain 

95 81.2 

Dark yellow 
urine 

115 98.3 

Weakness 99 84.6 

Vomiting 42 35.9 

Nausea 67 57.3 

Fever 77 65.8 

 
DISCUSSION 
   In this study, we investigated the prevalence of 
G6PD deficiency and clinical symptoms in children 
with hepatitis A in an outpatient clinic. The 
prevalence of G6PD deficiency in this study was 
26.3%, however, it was reported to be 7% in a 
cross-sectional descriptive study on 1440 healthy 
subjects, of whom 84% had Mediterranean 
mutation.10 In a study of 280 schoolboys in Yasouj, 
12.5% of whom had G6PD deficiency,11 which 
resulted in the most common inherited enzyme 
defects so far described.12 This enzyme deficiency 
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has affected more than 400 million people 
worldwide.13 Infections or exposure to certain drugs 
and chemicals may lead to hemolytic attack and 
severe anemia in such patients. Infections such as 
viral hepatitis, typhoid fever, and pneumonia, as 
well as upper respiratory and gastrointestinal 
infections are well known to be the triggers of 
hemolytic episode in these patients.14 Although the 
majority of patients have asymptomatic G6PD 
deficiency or are unaware of this enzyme 
deficiency, exposure of red cells to oxidants such as 
drugs, ingestion of fava beans, and/or infection may 
result in acute hemolytic attack. In addition, it 
seems that this disease has no impact on longevity, 
abilities, and life quality of patients.13, 15The severity 
of hemolysis depends on different factors such as 
age, liver function, and concomitant use of drugs. 
The total bilirubin level can be increased by 
hepatitis as well as hemolysis that can lead to 
incorrect diagnosis when hepatitis causes hemolysis 
in these patients.13 Acute renal failure is also a 
potentially serious complication in acute viral 
hepatitis and concomitant G6PD deficiency. Acute 
renal failure is rare in children with G6PD 
deficiency.13 In a study in Nigeria, the prevalence of 
anemia in patients with acute viral hepatitis was 
reported as 24%.7 Moreover, severe anemia is not a 
common finding in acute viral hepatitis.16 Anemia in 
patients with viral hepatitis happens due to 
different reasons including transient suppression of 
bone marrow, autoimmune hemolytic anemia, 
dilutional anemia induced by the expansion of 
plasma volume, and reduced red blood cell (RBC) 
lifespan caused by extravascular defect.7,9,17,19 There 
are no studies regarding the prevalence of G6PD 
deficiency in patients with hepatitis A in Iran. 
However, severe hemolysis has been reported in 
hepatitis A, B, E, and concomitant G6PD 
deficiency.20,21Gotsman et al. investigated 200 
patients with hepatitis A and found G6PD deficiency 
only in 18 patients (9%), of whom 44% had 
hemolysis. It was also found that patients with 
acute viral hepatitis and concomitant G6PD 
deficiency have significantly prolonged prothrombin 
time, higher temperature, elevated serum bilirubin 
level, and increased leukocyte count,22whereas in 
this study 26.3% of patients had G6PD deficiency, 
and there was no significant difference in the mean 

hemoglobin level between children with G6PD 
deficiency and children with normal G6PD level. 
Another study reported that two children who 
developed severe hemolysis during the course of 
hepatitis A had G6PD deficiency and autoimmune 
antibodies.23In this study, none of the patients 
developed hemolysis and renal dysfunction, or 
needed blood transfusion, moreover, there was no 
difference in hemoglobin level between patients 
with G6PD deficiency (7.2-14.8 gr/dl) and patients 
with normal G6PD level (7.6-15 gr/dl). Although the 
mean level of hemoglobin in patients with G6PD 
deficiency was lower than patients with normal 
G6PD level in this study, this difference was not 
statistically significant.  
 
CONCLUSION 
   Precise monitoring of patients with hepatitis A for 
symptoms of hemolysis and renal dysfunction is still 
recommended in regions with high prevalence of 
G6PD deficiency. It is also recommended to 
measure G6PD level of hepatitis A patients who are 
unaware of their G6PD level in malarious areas and 
regions with highly prevalent G6PD deficiency. 
Meanwhile, these patients are recommended to 
avoid taking medication and oxidizing agents. 
 
ACKNOWLEDGEMENT 
   The authors wish to thank all participants in this 
study for their kind assistance and cooperation. 
 
CONFLICT OF INTEREST 
   The authors declare no conflict of interest. 
 
REFERENCES 
1. CioccaM.Clinical course and consequences of hepatit

is A infection. Vaccine. 2000;18 Suppl 1:S71-4. 
2. Taghavi SA, Hosseini Asl MK, Talebzadeh M, et 

al.Seroprevalence study of hepatitis A virus in Fars 
province, southern Iran. Hepat Mon. 2011;11(4):285-
8. 

3. Jacobsen KH, Koopman JS. The effects of 
socioeconomic development on worldwide hepatitis 
A virus seroprevalence patterns. Int J Epidemiol. 
2005;34(3):600–9. 

4. Almuneef MA, Memish ZA, Balkhy HH,et 
al.Epidemiologic shift in the prevalence of hepatitis A 
virus in Saudi Arabia: A case for routine hepatitis A 
vaccination. Vaccine 2006;24:5599–603. 



                IJHOSCR, 1 April 2017. Volume 11, Number 2                 G6PD deficiency in Hepatitis A 

95 
 

International Journal of Hematology Oncology and Stem Cell Research 
ijhoscr.tums.ac.ir  

 

5. Kiyohara T, Sato T, Totsuka A, et al. Shifting 
seroepidemiology of hepatitis A in Japan 1973-2003. 
Microbiol Immunol 2007;51:185–91. 

6. Ikram N, Hassan K and Tufail F. Hepatitis associated 
autoimmune haemolytic anaemia. Int J Path 2004; 
2:44-46. 

7. Fasola FA, Otegbayo JA, Abjah UMA, et al. 
Haematological Parameters in Nigerians with Acute 
Viral Hepatitis. Nigerian Journal of Gastroenterology 
and Hepatology 2009; 1(1): 27-31. 

8. Nishioka SD. Aplastic anemia and viral hepatitis: a 
second look. Hepatology 1997; 25: 125 

9. Gumba SC، Chopra S. Hepatitis C: a multifactorial 
disease, review of extrahepatic manifestations. Ann 
Intern Med. 1995; 123:615-620. 

10. Nakhaee A, Salimi S, Zadehvakili A, et al. The 
Prevalence of Mediterranean Mutation of Glucose-6-
Phosphate Dehydrogenase (G6PD) in Zahedan. 
Zahedan J Res Med Sci. 2012;14(3):39-43. 

11. Maleki R, Shariati A, Mirzaei N, Mirzaei A. Prevalence 
of beta thalassemia minor, iron deficiency and 
glucose-6-phosphate dehydrogenase deficiency in 
Iranian boy’s primary schools in Yasuj . Life Sci J 
2014;11(9s):505-508 

12. Sodeinde O. Glucose-6-phosphate dehydrogenase 
deficiency. Baillieres Clin Haematol. 1992; 5(2):367-
82. 

13. Cappellini MD, Fiorelli G. Glucose-6-phosphate 
dehydrogenase deficiency. Lancet. 2008; 
371(9606):64-74. 

14. Ho L, John RM. Understanding and Managing 
Glucose-6-Phosphate Dehydrogenase Deficiency. 
The Journal for Nurse Practitioners. 2015;11(4):443-
450. 

15. Cocco P, Todde P, Fornera S, et al. Mortality in a 
cohort of men expressing the glucose-6-phosphate 
dehydrogenase defi ciency. Blood. 1998; 91(2): 706–
09. 

16. Laffan MA and Bradshaw AE. Investigation of 
haemostasis :In Dacie JV, Lewis SM .Practical 
Haematolog y. Eight Edition.London Churchhill 
Livingstone. 1999; 297-315. 

17. Fellermann K, Stange EF. Chronic hepatitis C, 

common variable immunodeficiency and 

autoimmune hemolytic anemia. Coincidence by 

chance or common 

etiology?.Hepatogastroenterology. 2000 
;47(35):1422-4 

18. Lyons DJ, Gilvarry JM, Fielding JF. Severe haemolysis 
associated with hepatitis A and normal glucose-6-
phosphate dehydrogenase status. Gut. 1990;31:838–
839. 

19. Tibble JA, Ireland A, Duncan JR. Acute autoimmune 
haemolytic anaemia secondary to hepatitis A 
infection. Clin Lab Haematol.1997; 19 (1) :73–75. 

20. Abid S, Khan AH. Severe hemolysis and renal failure 
in glucose-6-phosphate dehydrogenase deficient 
patients with hepatitis E. Am J Gastroenterol. 2002 ; 
97(6):1544–7. 

21. Huo TI, Wu JC, Chiu CF, et al.Severe 
hyperbilirubinemia due to acute hepatitis A 
superimposed on a chronic hepatitis B carrier with 
glucose-6-phosphate dehydrogenase deficiency. Am 
J Gastroenterol. 1996; 91:158–159. 

22. Gotsman I, Muszkat M. Glucose-6-phosphate 
dehydrogenase deficiency is associated with 
increased initial clinical severity of acute viral 
hepatitis A. J Gastroenterol Hepatol. 2001;16:1239–
1243. 

23. Hosnut FO, Ozcay F, Bayrakci US, et al. Etiology of 
hemolysis in two patients with hepatitis A infection: 
glucose-6-phosphate dehydrogenase deficiency or 
autoimmune hemolytic anemia. Eur J Pediatr. 
2008;167(12):1435-9. 

1.  
2.  
3.  
4.  
5.  
6.  
7.  
8.  

 

https://www.ncbi.nlm.nih.gov/pubmed/?term=Fellermann%20K%5BAuthor%5D&cauthor=true&cauthor_uid=11100366
https://www.ncbi.nlm.nih.gov/pubmed/?term=Stange%20EF%5BAuthor%5D&cauthor=true&cauthor_uid=11100366

