
_____________________________________________________________________________________________________ 
 
*Corresponding author: E-mail: kojiy@kuhp.kyoto-u.ac.jp; 

 
 

International Journal of Medical and Pharmaceutical       
Case Reports 
 
15(2): 9-11, 2022; Article no.IJMPCR.84272 
ISSN: 2394-109X, NLM ID: 101648033 

 
 

 

Massive Acute Hemolysis in Two Siblings with 
Glucose Dehydrogenase Deficiency and Parvovirus 

B19 Infection 
 

Koji Yokoyama a* and Akira Yoshida a  
 

a
 Department of Pediatrics, Japanese Red Cross Wakayama Medical Center, Wakayama, Japan. 

 
Authors’ contributions 

 
This work was carried out in collaboration between both authors. Authors KY and AY designed the 

study. Author KY collected and analyzed the data. Author KY drafted the manuscript. Author AY 
provided technical support and conceptual advice. Both authors have read and approved the final 

manuscript.  
 

Article Information 
 

DOI: 10.9734/IJMPCR/2022/v15i230152 
 

Open Peer Review History: 
This journal follows the Advanced Open Peer Review policy. Identity of the Reviewers, Editor(s) and additional Reviewers,  

peer review comments, different versions of the manuscript, comments of the editors, etc are available here: 
https://www.sdiarticle5.com/review-history/84272 

 
 

Received 09 December 2021  
Accepted 18 February 2022 
Published 20 February 2022 

 
 

ABSTRACT 
 

Aims: A previous study reported hemolytic crisis in patients with erythro-enzymopathy. Here, we 
report two further cases of massive acute hemolysis with methemoglobinemia in two siblings with 
glucose dehydrogenase deficiency and parvovirus B19 (PAVB) infection.  
Presentations of Case: The first was his 8-year-old brother, who developed mild hemolysis with 
liver dysfunction and survived. The second patient was a 10-year-old boy, who developed liver and 
kidney failure and died. To elucidate the mechanisms through which PAVB can cause liver and 
kidney failure, we analyzed cytokines and virus burden. 
Conclusion: Physicians should be aware that severe hemolysis may occur in patients with 
hematological abnormalities and PAVB infection. 
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1. INTRODUCTION 
 
A previous study reported hemolytic crisis in 
patients with erythroenzymopathy. Here, we 
report two further cases of massive acute 
hemolysis with methemoglobinemia in two 
siblings with glucose dehydrogenase deficiency 
and parvovirus B19 (PAVB) infection.  The first 
was his 8-year-old brother, who developed             
mild hemolysis with liver dysfunction and 
survived. The second patient was a 10-year-old 
boy, who developed liver and kidney failure and 
died. To elucidate the mechanisms through 
which PAVB can cause liver and kidney             
failure, we analyzed cytokines and virus          
burden. 
 

2. PRESENTATION OF CASE 
 
Case 1. An 8-year-old boy with glucose 
dehydrogenase deficiency (G6PD) presented 
with pyrexia and brown urine without rash. No 
oxygen supplementation was required, and only 
a mild increase in methemoglobin (2.9%; normal, 
<1.5%) was detected. A mild increase in both 
aspartate aminotransferase (AST) and alanine 
aminotransferase (ALT) (146 U/l and 16 U/l, 
respectively) was observed, with no elevation of 
creatinine or blood urea nitrogen (BUN). On day 
5 of admission, a rapid decrease in hemoglobin 
occurred (11.5 g/dl to 4.1 g/dl). Erythrocyte and 
maintenance fluid transfusion was initiated. He 
was discharged from hospital on day 12 without 
complications. Analysis of blood samples from 
day 7 on hospitalization revealed parvovirus B19 
(PAVB)-specific IgM, IgG, and DNA. PAVB DNA 
genome level was 4.6×10^4 copies/ml, and a 
mild increase was observed in cytokines 
(neopterin, sTNFR1, sTNFR2) and tau protein 
(30.5 nmol/l, 1190 pg/ml, 8150 pg/ml, and 940 
pg/ml, respectively) 
 
Case 2. The 10-year-old male sibling of Case 1, 
who also had a known diagnosis of G6PD, had 
presented with pyrexia and brown urine without 
rash two days after Case 1 became ill. Pulse 

oximetry revealed desaturation that was 
unresponsive to oxygen supplementation. Blood 
analysis showed an increase in methemoglobin, 
AST, ALT, lactate dehydrogenase, creatinine and 
BUN (12.3%, 13670 U/l, 7890U/l, 10967IU/l, 
7.19mg/dl and 128mg/dl respectively). He was 
therefore referred for specialist management of 
liver and kidney failure. On day 2 of admission, a 
rapid decrease in hemoglobin (10.6 g/dl to 5.9 
g/dl) and reactive leukocytosis occurred. Despite 
hemodialysis and erythrocyte and maintenance 
fluid transfusion, he progress to anuria and death 
secondary to pulmonary congestion and 
hemorrhage occurred on day 6 of hospitalization. 
Analysis of blood samples from day 3 on 
admission revealed PAVB IgM and DNA. IgG 
was negative. PAVB DNA genome level was 
5.3×10^8 copies/ml, and high levels of cytokines 
(neopterin, sTNFR1, sTNFR2) and tau                
protein were detected (1700 nmol/l, 19800  
pg/ml, 93800 pg/ml, and 544 pg/ml, respectively) 
(Table 1). 
 

3. DISCUSSION 
 
These cases illustrate that PAVB infection may 
be associated with massive acute hemolysis with 
methemogulobinemia. G6PD is a common 
erythrocyte enzymatic defect, which is generally 
asymptomatic. However, oxidative stress may 
induce acute hemolytic crisis [1-3]. 
Methemoglobinemia can result from exposure            
to a variety of oxidants, many of which                       
can also induce hemolytic crisis in G6PD  
patients [4,5]. The pathogenic link between              
liver and kidney failure and oxidative             
hemolysis in PAVB infection is unclear [6,7]. 
Although previous authors have analyzed 
cytokines in PAVB infection to elucidate 
autoimmune disease, chronic fatigue syndrome, 
and myocarditis, to our knowledge no prior report 
has investigated their role in hemolysis [8,9,10]. 
In our patients, cytokines and viral load were 
highest in Case 2. Hypercytokinemia and 
massive viremia may have a profound effect on 
prognosis. 

 
Table 1. Cytokines, tau protein, and PAVB virus load in Cases 1 and 2 

 

 Virus 
load* 

IL-18
**
 IL-6

**
 sTNFR1

**
 sTNFR2

**
 Tau  

protein
**
 

Neopterin
***

 

Case 1. 4.6×10^4 700 4 1190 8150 940 30.5 
Case 2. 5.3×10^8 2230 91 19800 93800 544 1700 

*
copies/ml, 

**
pg/ml, 

***
nmol/l. IL; interleukin, TNF; Tumor Necrosis Factor 
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4. CONCLUSION 
 
Physicians should be aware that severe 
hemolysis may occur in patients with 
hematological abnormalities and PAVB infection. 
Further studies of erythroenzymopathy patients 
are warranted to determine both the mechanisms 
through which PAVB causes liver and kidney 
failure and the existence of predisposing factors, 
as well as the incidence of this condition in this 
population. 
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