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ABSTRACT
BACKGROUND: The transfusion transmitted emerging infectious agents has become a real threat to the transfusion safety. Human parvovirus 
B19 is one of the common viral infection worldwide with a potential threat of transfusion transmission.
AIM: To find out the Seroprevalence of Human parvovirus B19 among voluntary blood donors in Chennai. 
MATERIALS AND METHODS: 106 blood samples from voluntary blood donors were collected in one year period from July 2015 to June 2016 
and were subjected to, IgM and IgG serological tests using Novalisa ELISA kits.
RESULTS: Among 106 voluntary blood donors, 44.3% of the donors were positive for anti-B19V IgG and none were positive for anti-B19V IgM. 
CONCLUSION: There is a high seroprevalence of anti-B19V IgG (44.3%) in blood donors. All donor samples in this study were seronegative for 
IgM. 
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INTRODUCTION:
Blood transfusion is a lifesaving therapy in hospital practices for 
patients. It is proven to be an invaluable human resource used for 
diverse kind of medical and surgical conditions.

Blood borne infections are common and can be transmitted by 
transfusion of infected blood donated by apparently healthy and 

1 asymptomatic blood donors.

In India, it is essential to test every unit of blood collected for Hepatitis 
B (HBsAg), Hepatitis C (Anti-HCV), Human Immunodeficiency 
Virus (HIV 1&2 antibodies), Syphilis (VDRL/RPR/TPHA) and 

2 Malaria (Thick and Thin Blood Smear/ Antigen test). If a donor test 
positive to any of the five infections, their blood is considered 
infectious and discarded. Moreover the threat of emerging infectious 
agents worldwide continues to place demands on the collectors of 

3blood to ensure safety.

Presently it has become essential to establish a risk control system 
4against emerging infectious diseases.

The risk control system usually includes (identifying emerging/re-
emerging infectious agents, any potential cause that could be 
transmitted/transferred by blood transfusion, monitoring, assessing 
the severity, evaluation, intervention (tests, donor history, pathogen 

3reduction) and outcome of the intervention.

Ideally, blood for transfusion should be either tested for all pathogens 
that are prevalent in a given population that can cause serious disease, 
or treated to inactivate all such pathogens. In practice, neither is 

5possible.

Human parvovirus B19 is one of the emerging causative agents of 
blood borne infections worldwide.

The acute infection is mild and self-limited, but it is clinically 
significant in those with underlying haemolytic process, 

6immunocompromised, transplant recipients and pregnant women.  
12 7 Levels of viral DNA during acute infection can exceed 10  IU/ml.

According to FDA the recommended upper limit of viral load of 
4 8 parvovirus B19 for plasma derivatives should not exceed 10  IU/ml.

But since parvovirus B19 is emerging as a common viral infection with 
a serious threat of getting transmitted via blood transfusion, this cross 
sectional study was conducted to observe and analyse the 
seroprevalence of Human parvovirus B19 among voluntary blood 
donors. 

AIMS AND OBJECTIVES
The aim of the study is to find the seroprevalence of Human parvovirus 
B19 among voluntary blood donors in Chennai.

1.  To estimate the Seroprevalence of Human parvovirus B19  among 
the voluntary blood donors in Chennai. 

2.  To detect anti-B19 IgM and IgG antibodies by ELISA. 
3.  To confirm anti-B19 IgM screening positive samples by PCR.  

MATERIALS AND METHODS 
This Cross-sectional study was conducted over one year period from 
July 2015- June 2016 in the Department of Transfusion Medicine, The 
TamilNadu Dr.MGR Medical University, Guindy, Chennai.
                     
The study was approved by the ethical committee of the Tamil Nadu 
Dr. MGR Medical University, Chennai. A total of 106 voluntary blood 
donors were selected as per DGHS guidelines. 
  
5 ml of blood was collected directly from voluntary blood donors in a 
sterile plain test tube and allowed to clot; serum was separated and 

ostored at -20 C for ELISA and PCR tests. The total sample size was 
split month wise from July 2015 to June 2016.

The samples that were frozen earlier were thawed and used. Sera were 
tested for Human PARVOVIRUS B19, IgG and IgM by the enzyme-
linked immunosorbent assay (ELISA) test. Since there are no FDA 
(Food and Drug Administration) licensed blood donor screening tests 
available worldwide, commercial diagnostic recombinant Novatec 
parvovirus B19 Detect IgG, and commercial diagnostic recombinant 
Novatec parvovirus B19 Detect IgM  ELISA kits have been used in our 
study. This is based upon the use of micro titer strip wells precoated 
with parvovirus B19 antigens (conformational epitopes of VP-2 and 
linear epitopes of specific part of VP-1) to bind corresponding 
antibodies of the specimen. All steps were done according to the 
manufacturer's instructions. Reading was taken at 450nm wavelength 
using a ELISA microwell plate reader. Data analysis was done using 
SPSS software. 
 
RESULTS:
Human parvovirus B19 IgG antibody screening by ELISA showed that 
59 were negative and 47 were positive, giving an overall parvovirus 
B19 prevalence rate of 44.3%. None of the 106 blood donors were 
reactive for parvovirus B19IgM antibodies by ELISA test.

Parvovirus b19 screening by elisa
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IgM 0 106
IgG 47 59
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Figure 1: Human parvovirus B19screening by ELISA

DISCUSSION
In the present study, by testing serum of the 106 voluntary blood 
donors against VP1 linear and VP2 conformational recombinant 
B19V antigens (Novalisa In-vitro Diagnostic Kit) revealed the 
seroprevalence rate 44.3%. Since there is no FDA licensed blood 
donor screening test for B19V exists, the study was performed by 
using Novalisa in-vitro diagnostic kit. 

The 44.3% of the donors in our study were found to be positive for 
IgG against VP1 linear and VP2 conformational antigens and none of 
them were IgM positive. This could probably be due to the 
development of immunity to the earlier infection. 

13Neal S. Young and Kevin E. Brown  in their review article on 
mechanism of disease Parvovirus B19 has mentioned that antibody 
production is correlated with the disappearance of virus from the 
blood and IgG antibodies appear to confer lasting protection against 

re-infection. They have also mentioned that antibodies to the unique 
amino-terminal region of VP1 are important for clearance of the 
virus. 

14Saikava  et al in their study on neutralizing linear epitopes of B19 
parvovirus cluster in the VP1 unique and VP1-VP2 junction regions 
have also revealed that the antibodies against linear epitopes confer 
efficient immunity compare to antibodies against VP2 region alone.

8Le Col Satish Kumar et al   in their study on seroprevalence of human 
parvovirus B19 in healthy blood donors by using very sensitive and 
specific nested PCR revealed absence of parvovirus B19 DNA in  all 
donors found to be tested positive for IgM antibodies alone or IgM 
and IgG antibodies together  or IgG antibodies alone.

For safe transfusion of B19V negative blood to the high risk groups 
such as pregnant women, patients with underlying haematological 
problems, immunodeficient patients who are constantly 
multitransfused and transplant recipients either the blood units have 
to be IgM and PCR negative as a first priority or else as a second 
priority IgG positive blood units may be preferred based on above 
studies.

In our study since none of the samples were IgM positive and IgG 
15positive samples most often revealed absence viral DNA  PCR study 

was not carried out to confirm B19V infection. 

Since the window period of human parvovirus B19 infection is 10 to 
1514 days , which is relatively shorter, if absolutely essential at least 

for high-risk groups PCR test to detect B19V DNA may be 
considered to rule out donors with asymptomatic infections. 
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Study Place Elisa Kit Coated Viral 
Antigens

IgG
Seropositivity

IgM
Seropositivity

Present
study

Chennai, India
(Blood donors)
(n=106

Novalisa Recombinant antigens.
VP1&VP2

44.3% 0%

8Satish Kumar et al Mumbai, India
(Blood donors) 
(n=1633)

Serion
Classic-IgG
Novalisa-IgM

Recombinant VP2
Recombinant 
VP1&VP2

27.96% 7.53%

9Kishore et al Lucknow, India
(Blood donors) 
(n=1000)

In-house 
Elisa

Purified VP1 &VP2
antigens

39.9% Not done

18Manaresi et al Bologna, Italy
(Blood donors)
(n=446

Medac
Elisa

Recombinant 
VP1&VP2

79.1% Not done

16Rohrer et al Germany
(Healthy adults)
(n=6583)

recomWell Elisa Recombinant 
VP1&VP2

72.1% Not done

17Iheanacho et al Lagos, Nigeria
(Blood donors)
(n=150)

IBL Elisa Parvovius B19 
antigens

66.0% 1.2%

IgG, IgM Seroprevalence of Human parvovirus B19in various 
studies

Since all our donors included in our study were voluntary blood 

donors, the prevalence of infections (HIV, HBV, HCV, Syphilis and 
Malaria) that are screened for mandatory tests in the study group 
were low. Among 106 blood donors one was found to be positive for 
HBsAg and two were positive for anti-HCV. These three donors were 

IgG, IgM Seroprevalence of Human parvovirus B19in various studies

Study Place Elisa Kit Coated Viral 
Antigens

IgG
Seropositivity

IgM
Seropositivity

19Aldo Gaggero et al Santiago, Chile
(Blood donors)
(n=400)

Focus Diagnostics 
Elisa

VP1 antigens 54.8% Not done

20Ayman K. johargy Makkah, Saudi Arabia
(Blood donors)
(n=578)

Novalisa Recombinant antigens.
VP1&VP2

76.3% Not done

21DeokJa oh et al Korea
(Apheresis donors)
(n=928)

recomWell Elisa Recombinant 
VP1&VP2

60.1% Not done

Mahmoodian-
Shooshtari M

l12et a

Tehran, Iran
(Blood donors)
(n=1640)

IBL Elisa Parvovius B19 
antigens

41.2% 0.5%
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positive for anti B19V IgG antibody.
 
Parvovirus B19 is considered as a major contaminant of blood and 
blood products. Since the virus is resistant to different inactivation 
procedures, most blood products that contain Parvovirus B19 DNA are 
considered to be potentially infectious. Currently the Food and Drug 
Administration (FDA) guidelines and the European regulatory 
requirements  recommend testing plasma pools by PCR and discard 

4 15those with a Parvovirus B19 viral load of >10  genome equivalent/ml.
It is considered that the blood products containing virus titres below 

410  IU/mL were not infectious. The significance of the neutralizing 
effect of anti-B19 IgG has been considered in parvovirus B19 
infection. The anti-B19 IgG in the donated blood or recipients can 
neutralize the virus and prevent parvovirus B19 infection. 11 U/ml of 
anti-parvovirus B19 antibody can neutralize 4.3 log of parvovirus B19 

24 DNA. The safety of blood and plasma derivatives with regard to 
parvovirus B19 has been a major concern to date. 
             
Currently interventions for preventing parvovirus B19 transfusion 
from blood components have not been implemented in the majority of 
developed countries because of the existing view that the blood 
components with low levels of B19 DNA will not transmit B19 
infection.
             
Since it would be expensive to test all blood products for this emerging 
pathogen, risk group approach in which only selected groups of 
patients are given tested blood products. This ensures maximum safety 

1to patients for whom B19 could cause problems. This method is 
similar to the measures taken in blood transfusion medicine with 
respect to cytomegalovirus.
      
CONCLUSION
In our study on seroprevalence of Human parvovirus B19 among 
voluntary blood donors, 44.3% showed IgG positivity and none of 
them were IgM positive. Since Human parvovirus B19 infection 
preferentially affects erythroblasts in bone marrow, it is imperative to 
screen IgM B19V antibodies before transfusion for at least high-risk 
groups. 

For exclusion of donors with asymptomatic infections, advanced 
techniques like PCR study to detect viral DNA shall be considered.
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Al-Danani D.A,

Hadia Ahmed
Abou-Donia

22et al

Aden, Yemen
(Blood Donors)
(n=100)
Alexandria, Egypt
(Blood Donors)
(n=100)

IBL Elisa Parvovius B19 
antigens

46%

26%

26%

Gini GC. Van
Rijickevorsel

23et al

Amsterdam,Netherlan
ds
(adult population)
(n=1323)

Novalisa Recombinant antigens.
VP1&VP2  

62.3% Not done
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