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Background: Parvovirus B19 infections can suppress erythropoiesis and induce acute 
erythroblastopenia which is often referred to as transient aplastic crisis with 
hematological disorders especially chronic hemolytic anemia.Objectives: to detect the 
presence of parvovirus B19 (B19) DNA together with its IgG antibodies in the sera of 
children with chronic hemolytic anemia and in apparently healthy children in Menoufia 
University Hospitals and to detect the prevalence of chronic parvovirus B19 infection 
through detection of PCR among positive anti-parvo virus B19 IgG in different types of 
anemia. Methodology: The study was conducted on 60 children with chronic hemolytic 
anemia (40 children with chronic hemolytic anemia without a history of aplastic crisis 
and 20 children with chronic hemolytic anemia with a history of aplastic crisis) and 20 
age and sex-matched apparently healthy children. All patients were subjected to full 
history taking, clinical examination and laboratory investigations. The presence of B19 
IgG levels were measured by using anti-parvovirus B19 ELISA kits (EUROIMMUN), as 
well as detection of its DNA by nested-polymerase chain reaction technique. Results: 
Anti-parvovirus B19 IgG antibodies were detected in 62.5% and 100% of patients in 
group I and group II respectively. Only 20% in control group had a detectable level of 
anti-parvovirus B19 IgG. There were significant positive correlations between age of 
patients, frequency of transfusion, and transfusion index in both groups and the level of 
anti-parvovirus B19 IgG. Seven B19 IgG seropositive cases (14.3%) had B19 DNA. 
Although78% of children with β thalassemia major had a detectable level of anti-
parvovirus B19 virus IgG antibodies, only 15.4% of them had B19 DNA. Children with 
sickle cell anemia were presented only in group II with aplastic crisis by percentage of 
25%, where the prevalence of anti-B19 IgG antibodies among them was 100% but only 
one child had both anti-B19 IgG antibodies and B 19 DNA (20%).Patients who had anti-
parvo virus B19 IgG and those who had both B19 DNA anti-parvo virus B19 IgG cases 
had a higher transfusion index compared to negative cases. Conclusion: All children 
with hematological disorders must be screened for B19. Direct detection of DNA by PCR 
needs to be performed along with serology in these children. Genotyping and 
quantification of the virus can be more useful for diagnosis and staging of infection. 

 
INTRODUCTION 

 
Human parvovirus B19 is a small single-stranded, 

non-enveloped DNA virus belonging to the genus 
Erythrovirus within the Parvoviridae family and solely 
infects humans  which encodes one non-structural 
protein, namely NS1, and two viral capsid proteins, VP1 
(83 kDa) and VP2 (58 kDa)1. Parvovirus B19has a 
tropism to the progenitor cells of erythrocytes and 
replicates in erythrocyte precursor cells in the bone 
marrow through high molecular weight intermediate 
linked through hairpin structures because of the 
presence of genomic palindromes2. Parvovirus B19 
infections have been reported as a nosocomial infection 
with transmission via blood products, respiratory 
droplets as well as organ transplantation and vertical 
transmission from mother to fetus3. The small size of 

B19 makes its removal by filtration with virus-removal 
membranes impossible4. 

Parvovirus B19 causes a variety of disease 
syndromes, determined by the age, immunological and 
hematological status of the host including erythema 
infectiosum, transient aplastic crisis, persistent infection 
manifesting as pure red cell aplasia in 
immunocompromised individuals, nonimmune hydrops 
fetalis, and arthritis5. In patients with hematological 
disorders especially those with chronic hemolytic 
anemia such as sickle cell anemia, thalassemia and 
hereditary spherocytosis; erythroid progenitor cell 
formation are increased to compensate for red blood cell 
lysis. B19 virus infections can suppress erythropoiesis 
and induce acute erythroblastopenia which is often 
referred to as transient aplastic crisis6. 
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Children with chronic hemolytic anemia under a 
hyper-transfusion regimen, are at high risk of acquiring 
parvovirus B19.A sudden worsening of anemia, 
reticulocytopenia, and cessation of erythropoiesis in the 
bone marrow characterize the transient aplastic crisis. 
Parvovirus B19 induced aplastic crisis may often be 
wrongly diagnosed as a complication of the underlying 
disease7. 

Acute parvovirus B19 infection evolution is 
characterized by a 5-day phase with high viremia. This 
viremia is neutralized with antibodies directed against 
VP1 and VP2. The viremia decreases with the synthesis 
of IgA and IgM, followed by the synthesis of IgG anti-
B19V8.The prevalence of immunity to parvovirus B19 
rises with age, where it is detected among 40% of 
children, 60% of adults, and 75% of adults older than 
409. The establishment of parvovirusB19 persistence is 
of critical importance in high-risk patients and blood 
transfusion1. 
Aim of the work:  

This study aimed to detect the presence of B19 
DNA and its IgG antibodies in the sera of children with 
chronic hemolytic anemia and in apparently healthy 
children in Menoufia University Hospitals and to detect 
the prevalence of chronic parvovirus B19 infection by 
PCR among positive anti-parvo virus B19 IgG in 
different types of anemia. 

 
METHODOLOGY 

 
Study population and selection of patients 

This study was conducted at the Microbiology and 
Immunology Department, Faculty of Medicine, 
Menoufia University in collaboration with Pediatric 
Department, Faculty of Medicine, Menoufia University 
during 2015. It involved three groups: group I included 
40 children with chronic hemolytic anemia without a 
history of aplastic crisis, group II included 20 children 
with chronic hemolytic anemia with a history of aplastic 
crisis and group III included 20 age- and sex-matched 
apparently healthy children. Age of patients and 
controls ranged from 1-15 years. All the studied patients 
received multiple blood transfusions. An informed 
consent was obtained from the studied subjects and the 
study was approved by the local ethics committee. 
The patients were subjected to the following: 

1. History taking; including history of the present 
illness, jaundice, blood transfusion, drug intake and 
past history of first blood transfusion and frequency 
of blood transfusion. 

2. Full clinical and anthropometric measurements. 
3. Laboratory investigations including complete blood 

count (CBC) by using AC 920 auto-counter 
(SWELAB, France), G6PD activity, osmotic 
fragility test for diagnosis of spherocytosis and 
hemoglobin electrophoresis to confirm the presence 
of HbS in sickle cell anemia and for diagnosis of 
thalassemia. 

Serum samples were obtained from all the studied 
groups and stored at -20°C for quantification of anti-
parvovirus B19 IgG antibodies and then seropositive 
IgG samples were processed for detection of B19 viral 
DNA by nested PCR. 
Quantification of anti-parvovirus B19 IgG 
antibodies serum levels: 

Anti-parvovirus B19 IgG antibodies serum levels 
were quantified by using EUROIMMUN human anti-
parvovirus B19 IgG ELISA Kit according to the 
Manufacturer's instructions.  
Detection of parvovirus B19-DNA by nested PCR: 

DNA was extracted from seropositive samples by 
using a DNA-PCR template preparation kit (Thermo 
Fisher Scientific 81, Wyman Street, Waltham, MA, 
USA) and RNA Purification Kit; Lethwania) as directed 
by the Manufacturer. PCR was performed according to 
Zerbini et al., 10.  Nearly, 0.4 µl of extracted DNA was 
added to the PCR mix for a total volume of 25 µl of 
DreamTaq Green PCR MasterMix (2´) 
(Thermoscientific (Fisher Biotec, 198 Cambridge St, 
Wembley, WA 6014, Australia)), 200 µmol/l 
deoxynucleotide triphosphate (Stratagen (4040 Lake 
Washington Blvd NE #201, Kirkland, WA 98033, 
United States)) and 300 ng of each primer. The first 
round of PCR amplification was performed after the 
denaturation step (5 min at 95°C), about 3 µl of the 
product of this round was transferred to a second 50 µl 
PCR mix. The second-round reaction mix contained the 
same constituents as the first-round mix, but 300 ng of 
each second primer was substituted for each first 
primer. The primer used in the first round of 
amplification was 5′-CTTTAGGTATAGCCAAC TGG-
3′(Biosearch Technologies, USA) and 5′- 
ACACTGAGTTTACTAGTGGC-3′, to yield a product 
of 1112 bp. The primer of second-round PCR was 5′-
CAAAAGCATGTGGAGTGAGG3′ and 5′-CC 
TTATAATGGTGCTCTGGG 3′ to give a product of 
104 bp. Thirty-five cycles of both the first and second-
rounds amplification were performed under the 
following conditions after one cycle of heating at 95°C 
for 5 min, at 95°C for 1 min, at 55°C for 1.5 min, and at 
72°C for 1 min, followed by a final extension at 72°C 
for 7 min for one cycle. About ten microliters of 
second-cycle PCR products were analyzed by 2% 
agarose gel electrophoresis and the bands were 
visualized after ethidium bromide staining. 
Statistical analysis  

The collected data were tabulated and analyzed by 
SPSS (statistical package for social science) version 
22.0 on IBM compatible computer. Two types of 
statistics were done: descriptive statistics: e.g. 
percentage (%), mean and standard deviation (SD) and 
analytical statistics: e.g. Chi-square, Fisher's exact, 
Student t, Mann-Whitney, ANOVA (F), Kruskal-Wallis 
and Post Hoc tests. P value <0.05 was considered to be 
significant. Spearman correlation coefficient (r) was 
used to measure the association between two 
quantitative variables not normally distributed.  
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- Positive predictive value (PPV) is the proportion of 
patients who are test positive and in whom the disease is 
present. 

(FP) positive False (TP) positive True

100 x positive True


 

True positive by PCR / all positive cases of IgG 
Transfusion index: - 

(month)on  transfusiblood ofFrequency 

(month)on  transfusiblood ofstart   theof age - (month) cases of Age  

 
RESULTS 

 
Group I patients without a history of aplastic crisis 

included 35 (87.5%) with β-thalassemia major, 4 (10%) 
with thalassemia intermedia and 1 (2.5%) with 
hereditary spherocytosis. Group II included 20 children 
with a history of aplastic crisis included 15 (75%) with 
β thalassemia major and 5 (25%) with sickle-cell 
anemia as shown in figure 1. There was significant 
difference between both group I & group II and group II 
& control regarding the age (pvalue=0.002 for each). 
Highly significant differences were detected between 
group I & control and group II & control with p value 
<0.001 regarding status of spleen as shown in table 1. 

Anti-parvovirus B19 IgG antibodies were detected 
in 62.5% and 100% of group I and group II patients 
respectively. Only 20% of the control group had a 
detectable level of anti-parvovirus B19 IgG. There were 
significant differences between group I & group II; 
group I & controls and between group II & controls. 

Thirty-nine children with β-thalassemia major out 
of 50 (78%) had detectable levels of anti-parvovirus 

B19 IgG. Anti-parvovirus B19 IgG antibodies were 
detected among 25%, 0% and 100% of children with 
thalassemia intermedia, hereditary spherocytosis and 
sickle-cell anemia respectively. There were significant 
differences between β thalassemia major and 
thalassemia intermedia, thalassemia intermedia and 
sickle-cell anemia, hereditary spherocytosis and sickle-
cell anemia as shown in table 2.  

There was significant positive correlations between 
the level of anti-parvovirus B19 IgG and age of the 
patients (r=0.424), frequency of transfusion (r=0.282), 
and transfusion index (r=0.414), in both groups and as 
shown in table 3. 

Seven B19 IgG seropositive cases had B19 DNA 
(14.3%) as shown in table 4. Two cases (8%) out of 25 
cases of group I and five cases (25%) out of 20 cases of 
group II had B19 DNA by PCR with no significant 
difference.  As regard the control group; none of them 
had B19 DNA by PCR as shown in table 5.            

There was no significant difference between the 
different types of anemia regarding B19 DNA among 
anti-parvo virus B19 IgG positive cases,. Six cases 
(15.4%) out of 39 cases of β Thalassemia major and one 
case (20%) out of 5 cases of sickle-cell had positive B19 
DNA as shown in table 5. 

Positive anti-parvo virus B19 IgG cases had a 
significant higher transfusion index than negative anti-
parvo virus B19 IgG cases (137.8 ± 57.7 and 77.5 ± 
50.8, respectively) (p ≤ 0.001). Also, positive B19 DNA 
cases had a higher transfusion index than negative PCR 
cases but with no significant difference (167.9 ± 32.9 
and 132.3 ± 59.8, respectively) as shown in table 6. 

 
 

Table (1): Demographic and clinical characters of the studied groups: 
Group I 
(No.=40) 

Group II 
(No.=20) 

Controls 
(No.=20) 

The studied 
parameter 

Mean±SD Mean±SD Mean±SD 

Test of 
significance 

p value 

Age (years) 9.15±3.55 11.95±3.02 8.65±2.52 F Test=6.64 
P =0.002* 

Post hoc 
P1=0.002* 
P2=0.57 
P3=0.002* 

 No. % No. % No. % X2 test p value 
Gender 
Male 
Female 

 
24 
16 

 
60.0 
40.0 

 
14 
6 

 
70.0 
30.0 

 
8 

12 

 
40.0 
60.0 

X2 1=0.57 
X2 2=2.14 
X2 3=3.64 

P1=0.45 
P2=0.14 
P3=0.06 

Liver 
Normal 
Enlarged 

 
29 
11 

 
72.5 
27.5 

 
13 
7 

 
65.0 
35.0 

 
20 
0 

 
100. 
0.0 

X2 1=0.36 
X2 2=6.74 
X2 3=8.49 

P1=0.55 
P2=0.009* 
P3=0.004* 

Spleen 
Normal 
Splenomegaly 
Splenectomy 

 
0 

19 
21 

 
0.0 

47.5 
52.5 

 
0 
3 

17 

 
0.0 

15.0 
85.0 

 
20 
0 
0 

 
100. 
0.0 
0.0 

 
X2 1=6.07 
X22=60.00 
X23=40.00 

 
P1=0.01* 
P2=<0.001** 
P3=<0.001** 

* = significant (pvalue ≤ 0.05) **= highly significant (pvalue ≤ 0.001). 
Non-significant (pvalue > 0.05) 
P1: Comparison between group I and group II. 
P2: Comparison between group I and control. 
P3: Comparison between group II and control. 
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Table (2): Prevalence of anti-parvovirus B19 IgG (IU/ml) among the studied groups and different types of 
anemia. 

Studied groups 

Group I 
(No.=40) 

Group II 
(No.=20) 

Controls 
(No.=20) 

 
Anti-parvo 

virus B19 IgG 

No. % No. % No. % 

 
Test 

 
P value 
 

Positive 
 

Negative 

25 
 

15 

62.5 
 

37.5 

20 
 
0 

100 
 

0.0 

4 
 

16 

20.0 
 

80.0 

X21=10.0 
X22=9.64 
X23=26.67 

I versus II =0.002* 
I versus control =0.002* 
II versus control =<0.001** 

Anti-parvo 
virus B19 IgG 
(<4IU/ml) 
Mean ± SD 

 
 

35.91±34.32 

 
 

56.29±29.32 

 
 

16.33±29.98 

Kruskal 
Wallis Test 
=6.64 
P value= 
<0.001** 

Post Hoc test 
I versus II =0.02* 
I versus control =0.04* 
II versus control =<0.001** 

Different types of anemia among cases Anti-parvo 
virus B19 IgG β-thalassemia 

major 
(No.=50) 

Thalassemia 
intermedia 

(No.=4) 

Hereditary 
spherocytosis 

(No.=1) 

Sickle-cell 
(No.=5) 

 
Fisher's 
Exact test 

 
P value 
 

Positive 
 

Negative 

39 
 

11 

78.0 
 

22.0 

1 
 

3 

25.0 
 

75.0 

0 
 

1 

0.0 
 

100 

5 
 
0 

100 
 
0.0 

1 = 5.42 
2 = 3.32 
3 = 1.38 
4 = 0.31 
5 = 5.63 
6 = 6.00 

P1=0.02* 
P2=0.07 
P3=0.24 
P4=0.58 
P5=0.02* 
P6=0.01* 

Non-significant (P-value > 0.05)  
* = significant (P-value ≤ 0.05) **= highly significant (P-value ≤ 0.001). 
P1: comparison between β thalassemia major and thalassemia intermedia 
P2: comparison between β thalassemia major and hereditary spherocytosis 
P3: comparison between β thalassemia major and sickle-cell anaemia 
P4: comparison between thalassemia intermedia and hereditary spherocytosis 
P5: comparison between thalassemia intermedia and sickle-cell anaemia 
P6: comparison between hereditary spherocytosis and sickle-cell anaemia 
 
 
 
Table (3): Spearman correlation between level of anti-parvovirus B19 IgG and age, age at starting blood 
transfusion, frequency of transfusion, transfusion index and different CBC parameters among cases (group I 
and group II). 

Level of Anti-parvo virus B19 IgG  
r P value 

Age (year) 0.424 0.001** 
Age at starting blood 
transfusion/month 

-0.351 0.006* 

Frequency of transfusion/week 0.282 0.03* 
Transfusion index 0.414 0.001** 
Hb (g/dl) 0.028 0.83 
MCV (mm3) 0.130 0.32 
MCH 0.060 0.65 
MCHC (hg/dl) -0.009 0.95 
RDW (h%) -0.069 0.60 
WBCs (x103/mm3) 0.065 0.62 
Platelets (x103/mm3) 0.072 0.58 
r: Spearman correlation coefficient          Non-significant (P-value > 0.05)   
* = significant (P-value ≤ 0.05) **= highly significant (P-value ≤ 0.001). 
There was a positive correlation between level of anti-parvo virus B19 IgG and transfusion index among cases (r=0414) 
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Table (4): PCR of anti-parvo virus B19 IgG positive cases and positive predictive value (PPV) of anti-parvo virus 
B19 IgG positive cases versus PCR. 

Anti-parvo virus B19 IgG positive cases (No.=49) PCR 
No. % 

   Positive 
   Negative 

7 
42 

14.3 
85.7 

PPV of Anti-parvo virus B19 IgG 14.3% 
 
Table (5): Prevalence of parvovirus B19 infection through detection of PCR among positive anti-parvo virus B19 
IgG cases of studied groups and different types of anemia. 

Anti-parvo virus B19 IgG positive cases among studied groups (No.=49) 
Group I 
(No.=25) 

Group II 
 (No.=20) 

Control 
 (No.=4) 

 
 

PCR 
No. % No. % No. % 

 
X2 test 

 
P value 

 

Positive 
Negative 

2 
23 

8.0 
92.0 

5 
15 

25.0 
75.0 

0 
4 

0.0 
100 

 
3.35 

 
0.19 

Anti-parvo virus B19 IgG positive cases among different types of 
anemia 

(No.=45)   

 
 

PCR 
β-thalassemia major 

(No.=39) 
β-thalassemia intermedia 

(No.=1) 
Sickle-cell 

(No.=5) 

 
 
 

X2 test 

 
 
 

P value 

Positive 
 

Negative 

6 
 

33 

15.4 
 

84.6 

0 
 

1 

0.0 
 

100 

1 
 

4 

20.0 
 

80.0 

 
0.26 

 
0.88 

 
Table (6): Comparison between positive and negative anti-parvo virus B19 IgG and PCR cases regarding 
transfusion index. 

Positive anti-parvo virus 
B19 IgG cases  

(No.=45) 

Negative anti-parvo virus 
B19 IgG cases 

(No.=15) 

 
 

Parameter 
Mean ± SD Mean ± SD 

 
Mann Whitney 

test 
 

 
P value 

 
 

Transfusion index 137.8 ± 57.7 77.5 ± 50.8 3.29 0.001* 
Positive PCR cases  

(No.=7) 
Negative PCR cases 

(No.=38) 
 

Parameter 
Mean ± SD Mean ± SD 

Mann 
Whitney test 

 

P value 
 
 

Transfusion index 167.9 ± 32.9 132.3 ± 59.8 1.82 0.07 
*highly significant difference 

 

 
Fig. 1: Types of chronic hemolytic anemia among group I and group II. 
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DISCUSSION 

 
Parvovirus is a common pathogen worldwide. 

Serological studies have indicated that more than 50% 
of people had infection during childhood, however, 
higher prevalence rates have been observed among 
children with hematological disorders. Moreover, B19V 
infection may have a different outcome in patients with 
hemolytic anemias1. 

In this study,60% of patients with chronic 
hemolytic anemia without history of aplastic crisis and 
70% of those with a history of aplastic crisis were 
males. This agrees with that reported by Palit et al.,11 in 
Bangladesh. The highest mean age in this study was 
found among children with chronic anemia with a 
history of aplastic crisis (11.95 ±3.02). Bukar et al.,12 
and Borsato et al.,13 supported this result where they 
demonstrated that the incidence of aplastic crisis 
increases with age because of the need of multiple blood 
transfusion. 

Children with splenectomy in this study were more 
than those with splenomegaly. This result was in 
accordance with that reported by Porecha et al.,14 in 
India. In chronic hemolytic anemia, the patient's 
hemoglobin levels may drop causing the body to try to 
create more red blood cells in the bone marrow and 
some other organs as spleen (extramedullary 
erythropoiesis) leading to hypersplenism which is one 
of the major indications of splenectomy14. 

Traditionally, the diagnosis of chronic or old B19 
virus infection depends on IgG persistence15. Major 
advances in diagnosis of B19 infection have taken place 
including standardization of serological and DNA based 
detection methodology16. As there is no reliable 
immunological method for antigen detection, 
polymerase chain reaction (PCR) is needed for detecting 
viremia17. Makhlouf et al.,18 classified B19 infections 
according to the previous fact into acute (by presence of 
IgM & B19 DNA), chronic (by presence of B19 DNA 
and anti-B19 IgG in patients’ sera in the absence of anti-
B19 IgM) and old (by presence of anti-parvovirus B19 
IgG only). 

According to the current study, the prevalence of 
anti-parvovirus B19 IgG in children with group I was 
62.5%. This finding is similar to that reported by many 
authors. Azzazy et al.,19 in Egypt, Badr,20 in Saudi 
Arabia and Regaya et al.,21 in Tunis demonstrated that 
the prevalence of anti-parvovirus B19 IgG in this group 
of patients was 52% ,56.5% and 61% respectively. Anti-
parvovirus B19 IgG antibodies were detected in 100% 
among children of group II in this study. On the other 
hand, Zaki et al.,22 and Azzazy et al.,19 found that 
parvovirus B19 IgG positivity was lower (50% and 34% 
respectively). The highest prevalence in the present 
study may due to the presence of transient aplastic crisis 
that is caused by parvovirus B1911. 

There was significant positive correlations between 
the level of anti-parvovirus B19 IgG and patient’s age, 
frequency of transfusion, and transfusion index. This 
result agrees with that reported by Cennimo,23 in New 
Jersey; Eid et al.,24 and Green & Fraire,25 who found 
that seropositivity rates were5-10% among young 
children, increasing to 50% by age 15 years and 60% by 
age 30 years. Higher seroprevalence of anti-B-19 IgG in 
patients with hematological disorders including 
thalassemia and sickle cell disease were reported in 
Nigeria, Taiwanand Sweden(26,  27, 28).  

In a study by Regaya et al.,21 in Tunisia, the 
prevalence of anti-B19 IgG was 56.5% in patients with 
chronic blood disorders, while viral DNA was reported 
in only 8.7% of the patients, which is lower than that 
reported in our study. We found that seven B19 IgG 
seropositive cases had B19 DNA (14.3%); Two cases 
(8%) out of 25 cases of group I and five cases (25%) out 
of 20 cases of group II had B19 DNA. The high 
prevalence in the present study may be attributed to 
high frequency of multiple blood transfusion in all 
patients. In another study in Turkey that was done by Us 
et al.,29; the prevalence of viral DNA was 29.1%.  

It is known that the B19 infection is either due to 
reactivation of a latent infection in a general 
immunosuppression situation or a result of a prolonged 
primary infection in an immunocompromised 
individual30. Therefore, cases of chronic hemolytic 
anemia should be evaluated for B19 positivity so that if 
parvovirus B19 is implicated, the patients should be 
diagnosed for optimal therapy29. 

In this study,50 out of 60 (83.3%) of all chronic 
hemolytic anemia children were categorized as β-
thalassemia major, where 78% of them  had a detectable 
level of anti-parvovirus B19 virus IgG antibodies. 
Parvovirus B19 DNA was found in only six out of 39 
seropositive (15.4%) cases. This finding suggests that 
the possibility of chronic B19 carriage may exist in 
immunocompetent individuals, despite the presence of 
specific IgG antibodies31. A relatively higher prevalence 
was recorded by Nikoozad et al.,32 where PCR analysis 
of 30 thalassemia major patients from Isfahan showed 
that parvovirus B19-specific nucleotide sequences were 
present in 20%, although the immunoglobulin G (IgG) 
concentration was high in the serological tests. 
Siritantikornetal,33 noticed that parvovirus B19 DNA 
was found in 8 of 60 (13%) plasma samples and 3 (5%) 
were also anti-parvovirus B19 IgG positive. 

In the present study, children with sickle cell 
anemia were present only in 5 (25%) of  patients with 
aplastic crisis by percentage. The prevalence of anti-
B19 IgG antibodies among them was 100%, however, 
only one child had both anti-B19 IgG antibodies and B 
19 DNA (20%).A relatively similar result was observed 
by Makhlouf et al.,18 where 24% of the studied patients 
with sickle cell disease have chronic infection (anti-B19 
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IgG antibodies and B 19 DNA). Also, similar rates were 
recorded by studies done in USA and Guinea on 
patients with sickle cell anemia(34, 35).            A lower 
prevalence was noticed in a study done by Obeid,6 in 
Saudi Arabia; B19 DNA was demonstrated in 4 sickle 
cell disease patients out of 52 (7.7 %) B19 IgG 
seropositive. These  results may be explained by the fact 
that there is a vicious circle; parvovirus B19 causes 
aplastic crisis which in turn causes increased transfusion 
need and blood transfusion increases risk of transfusion 
transmissible infection including parvovirus B1912. 
Moreover, Cennimo,23 found that parvovirus B19 was 
the only infectious cause of transient aplastic crisis 
known that has been shown to be the cause of aplastic 
crisis in over 80% of patients with sickle cell disease. 

All the apparently healthy children tested in this 
study were negative for B19-DNA by PCR analysis, 
although, the prevalence of anti-parvovirus B19 IgG 
antibodies were detected in 20%. The same result was 
observed by Kishore et al.,7. On the other hand, high 
anti-parvovirus B19 IgG antibodies in a control group 
was reported also by Obeid,6 in Saudi Arabia (39%), 
Azzazy et al.,19 in Egypt (40%) and Musa et al.,36 in 
Nigeria (42%). This difference may be due to the 
younger age of apparently healthy children in this study 
as compared to the previous studies. An increased 
prevalence of anti-parvovirus B19 IgG with age was 
previously reported by Green & Fraire,25.  

A peculiar characteristic of B19V infection is that 
the virus is not always cleared and in many cases it can 
establish persistency in different body tissues and 
fluids37. This fact was verified in this study as patients 
with positive antiparvovirus IgG and had B19 DNA had 
higher transfusion index than others. Studies conducted 
in various countries showed that the prevalence of B19 
infection in the patients suffered from hematologic 
disorders was very high32.This may be due to repeated 
blood transfusions in those patients. The presence of 
persistent B19V infection in blood donors raises serious 
questions regarding transfusion safety of the obtained 
hemoderivatives, especially plasma products and packed 
erythrocytes. Moreover, B19V is highly resilient 
compared to almost all viruses38. 
 

CONCLUSIONS 
B19 must be suspected and screened for in all 

children with hematological disorders. The direct 
detection of DNA by PCR in sera needs to be coupled 
with serology for a more reliable diagnosis of B-19 
infections in these children. Further studies for 
genotyping and quantification of the virus will be more 
useful for diagnosis and staging of infection. 

 
REFERENCES 

 
1. Slavov SN, Kashima S, Pinto AC and Covas DT 

(2011): Human parvovirus B19 : General 
considerations and impact on patients with sickle- cell 

disease and thalassemia and on blood transfusions. 
FEMS Immunol Med Microbiol. 62(3):247-262. 

2. Kerr JR (2015): A review of blood diseases and 
cytopenias associated with human parvovirus B19 
infection. Rev. Med. Virol. 25(4): 224–240. 

3. Kooistra K, Mesman HJ, de Waal M, Koppelman MH 
and Zaaijer HL (2011): Epidemiology of high-level 
parvovirus B19 viraemia among Dutch blood donors, 
2003 2009. Vox Sang. 100(3):261–266. 

4. Yunoki M, Urayama T, Tsujikawa M, Sasaki Y, Abe 
S, Takechi K, and Ikuta K (2005): Inactivation of B19 
by liquid heating incorporated in the manufacturing 
process of human intravenous immunoglobulin 
preparations. Br J Haematol. 128(3): 401–404. 

5. Barah F, Whiteside S, Batista S, Morris J (2014): 
Neurological aspects of humanparvovirus B19 
infection: a systematic review. Rev Med Virol.: John 
Wiley& Sons Ltd.;; 24:154–168. 

6. Obeid OE (2011): Molecular and serological 
assessment of parvovirus B19 infections among sickle 
cell anemia patients. J Infect Dev Ctries. 5(7):535–
539. 

7. Kishore J, Srivastava M, and Choudhury N (2011): 
Serological study on parvovirus B19 infection in 
multitransfused thalassemia major patients and its 
transmission through donor units. Asian transfus sci. 
5(2):140-143. 

8. Bonjoch X, Obispo F, Alemany C, Pacha A, 
Rodríguez E, Xairó D (2015): Characterization of 
Markers of the Progression of Human Parvovirus B19 
Infection in Virus DNA-Positive Plasma Samples. 
Transfus Med Hemother. 42(4):233-238. 

9. Kelly HA, Siebert D, Hammond R, Leydon J, Kiely P 
and Maskill W (2000): The age specific prevalence of 
human parvovirus immunity in Victoria, Australia 
compared with other parts of the world. Epidemiol 
Infect Jun. 124(3):449– 457. 

10. Zerbini M, Musiani M, Gentilomi G, Venturoli S, 
Gallinella G, Morandi R (1996): Comparative 
evaluation of virological and serological methods in 
prenatal diagnosis of parvovirus B19 fetal hydrops. J 
ClinMicrobiol. 34:603–608. 

11. Palit S, Bhuiyan RH., Aklima J, Emran TB and Dash 
R (2012): A study of the prevalence of thalassemia 
and its correlation with liver function test in different 
age and sex group in the Chittagong district of 
Bangladesh. J Basic Clin Pharm. 3(4):352-357. 

12. Bukar AA, UAM Abjah, MB KaguAILadu, SB 
Zailani, AM Abba, MB Malah, JP Ambe and BA 
Denue (2013): Seroprevalence of parvovirus B19 and 
its clinical effect among anaemic SCA patients in 
Northeastern Nigeria Am. J. Sci. Ind. Res. 4(2): 195-
200. 

13. Borsato ML, Bruniera P, CusatoMP,Spewien KE, 
Durigon EL, Toporovski J (2000): Aplastic crisis in 
sickle cell anemia induced by parvovírus B19. J 
Pediatr (Rio J). 76(6):458-460. 

14. Porecha M, Udani D, Mehta V, Gami A (2009): 
Splenectomyin management of thalassemia major. 
The Int J Surgery. Volume 24 Number 1. 



Makled et al. / Molecular and Serological Assessment of Chronic Parvovirus B19, Volume 26 / No. 1 / January 2017   17-24 

 

 

Egyptian Journal of Medical Microbiology 

 
24 

15. Young NS, Brown KE (2004): Parvovirus B19. N 
Engl J Med. 350: 586-597. 

16. Corcoran A, Doyles S (2004): Advances in the 
biology, diagnosis and host pathogen interaction of 
parvovirus B19. J Med Microbiol. 53:459-475.  

17. Morita E, Nakashima A, Asao H, Sato H, Sugamura K 
(2003): Human parvovirus B19 nonstructural protein 
(NSI) induces cell cycle arrest at G1 phase. J Virol. 
77:2915-2921. 

18. Makhlouf MM, Elwakil SG, Ibrahim NS (2015): 
Molecular and serological assessment of parvovirus 
B-19 infection in Egyptian children with sickle cell 
disease. J Microbiol Immunol Infect. Dec 1. pii: 
S1684-1182(15)00914-7. 

19. Azzazy EA, Shaheen AA, Mousaad AA, Abdel Salam 
MM and Ibrahim RA (2013): The prevalence of 
human parvovirus B19 infection in children with a 
variety of hematological disorders. Egypt J Haematol. 
38:115–121. 

20. Badr MA (2002): Human parvovirus B19 infection 
among patients with chronic blood disorders. Saudi 
Med J. 23(3):295–297. 

21. Regaya F, Oussaief L, Bejaoui M, Karoui M, Zili M, 
Khelifa R (2007): Parvovirus B19 infection in 
Tunisian patients with sickle-cell anemia and acute 
erythroblastopenia. BMC Infect Dis. 25; 7: 123-129. 

22. Zaki ME, Hassan SA, Seleim T and Lateef RA (2006): 
Parvovirus B19 infection in children with a variety of 
hematological disorders. Hematology. 11 (4):261–266. 

23. Cennimo DJ (2010): Parvovirus B19 Infection. 
Medscape Reference Available at 
http://emedicine.medscape.com. Retrieved on 19-06-
2011. Updated on 19-03-2010. 

24. Eid AJ, Chen SF (2013): AST Infectious Diseases 
Community of Practice: Human Parvovirus B19 in 
Solid Organ Transplantation. Am J 
Transplant.13Suppl 4:201-205. 

25. Linda K. Green and Armando E. Fraire (2014): 
Viruses and the Lung; DOI 10.1007/978-3-642-
40605-8_16, © Springer-Verlag Berlin Heidelberg. 

26. Iwalokun BA, Iwalokun SO, Hodonu SO (2013): 
Seroprevalence of parvovirus B19 antibodies and 
evidence of viremia among Nigerian patients with 
sickle cell anemia. J Biomed Res. 27(4):272-282. 

27. Lee YM, Tsai WH, You JY, Ing-TiauKuo B, Liao PT, 
Ho CK, Hsu HC (2003): Parvovirus B19 infection in 
Taiwanese patients with hematologic disorders. J Med 
Virol.71(4):605-609. 

28. Singhal L, Mishra B, Trehan A, Varma N, Marwaha 
R, Ratho RK (2013): Parvovirus B19 infection in 
pediatric patients with hematological disorders. J Glob 
Infect Dis. 5(3):124-128. 

29. Us T, Ozune L, Kasifoglu N, Akgun Y (2007): The 
investigation of parvovirus B19 infection in patients 
with haematological disorders by using PCR and 
ELISA techniques. Braz J Infect Dis.11(3):327– 330.  

30. Heegaard ED, Petersen BL, Heilmann CJ, Hornsleth 
A (2002): Prevalence of parvovirus B19 and 
parvovirus V9 DNA and antibodies in paired bone 
marrow and serum samples from healthy individuals. J 
Clin Microbiol. 40(3):933-936. 

31. Lefrère JJ, Servant-Delmas A, Candotti D, Mariotti M, 
Thomas I, Brossard Y, Lefrère F, Girot R, Allain JP, 
Laperche S (2005): Persistent B19 infection in 
immunocompetent individuals: implications for 
transfusion safety. Blood. 106(8):2890-2895. 

32. Nikoozad R, Mahzounieh MR, Ghorani MR (2015): 
Detection of Parvovirus B19 Infection in Thalasemic 
Patients in Isfahan Province, Iran. Jundishapur J 
Microbiol. 8(11):e26590. doi: 10.5812/jjm.26590. 
eCollection 2015. 

33. Siritantikorn S, Kaewrawang S, Siritanaratkul N, 
Theamboonlers A, Poovorawan Y, Kantakamalakul 
W, Wasi C (2007): The prevalence and persistence of 
human parvovirus B19 infection in thalassemic 
patients. Asian Pac J Allergy Immunol. 25(2-3):169-
174. 

34. Smith-Whitley K, Zhao H, Hodinka RL, Kwiatkowski 
J, Cecil R, Cecil T, Cnaan A, Ohene-Frempong K 
(2004): Epidemiology of human parvovirus B19 in 
children with sickle cell disease. Blood. 103(2):422-
427. 

35. Wildig J, Michon P, Siba P, Mellombo M, Ura A, 
Mueller I, Cossart Y (2006): Parvovirus B19 infection 
contributes to severe anemia in young children in 
Papua New Guinea. J Infect Dis.194(2):146-153.  

36. Musa, Sunday A. U.; Prof. Banwat, Edmund B.; 
ZhakomPonfa; Rumji, Elisha M.; Yakubu, Rebecca K. 
and Rufai, Olalekan A (2013): Risk of Transfusion-
Transmitted Human Parvovirus B19 Infection in 
Anyigba and Lokoja, Kogi State – Nigeria. Iosr 
Journal Of Pharmacy (e)-ISSN: 2250-3013, (p)-ISSN: 
2319-4219 Volume 3, Issue 3, Pp 66-70. 

37. Corcioli F, Zakrzewska K, Rinieri A, Fanci R, 
Innocenti M, Civinini R, De Giorgi V, Di Lollo S, 
Azzi A (2008): Tissue persistence of parvovirus B19 
genotypes in asymptomatic persons. J Med Virol. 
80(11):2005-2011. 

38. Slavov SN, Otaguiri KK, Covas DT, Kashima S 
(2016): Prevalence and Viral Load of Human 
Parvovirus B19 (B19V) Among Blood Donors in 
South-East Brazil. Indian J Hematol Blood Transfus. 
32(1):323-325. 

 


