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Abstract 

Background: Parvovirus B19 infection can cause severe morbidity and mortality and acute infection 

is a proven risk for pregnant women and fetuses. Parvovirus infection in pregnancy is known to be a 

cause of many problems such as fetal malformation, growth restriction, spontaneous abortion, and even 

fetal death. Besides,  infection during pregnancy can affect the fetus due to lack of mother’s immunity. 

Although, transplacental transmission of parvovirus B19 during pregnancy can cause adverse outcomes.                                                                                                                        

Objective: To perform molecular detection of human Parvovirus B19 among pregnant women 

attending Saudi Maternity Teaching Hospital (Khartoum).                                                                                                      

Materials and methods:  This was a descriptive, cross-sectional study conducted at Saudi 

Maternity Teaching Hospital (Omdurman, Sudan); during the period from January to August 2017. A 

total of 100 blood specimens collected from pregnant women, plasma separated, and samples were 

investigated to detect Parvovirus B19 DNA using nested polymerase chain reaction (PCR). Structured 

questionnaire was used to gather socio-demographic and clinical data. Ethical clearance was obtained 

from Ethical Research Committee at Al-Neelain University.                                                                                                                           

Results: Out of 100 pregnant women investigated for Parvovirus B19 DNA, 43 (43%) were found 

positive, while 57 (57%) were negative. The contribution of blood transfusion and past history of 

previous abortion to parvovirus B19 infection were found in 65.5% (19/29) and 57.9% (22/38) 

respectively. This association was statistically significant (p < 0.05).                                                                        

Conclusion: The frequency rate of Parvovirus B19 seropositivity was high among the pregnant women 

investigated. The correlation of Parvovirus B19 seropositivity with past history of blood transfusion and 

abortion was statistically significant.                                                                                                               
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Introduction 

Parvovirus B19 manifestations of infection vary with the immunologic and hematologic status of 

the host. It is a common community acquired respiratory pathogen without ethnic, gender, age, 

socioeconomic, or geographic boundaries. It was first discovered by Cossart and his colleagues  
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in 1975 in sera of asymptomatic hepatitis B infection patients. The name originates from the 

coding of a serum sample number 19 in panel B. It gave anomalous results when tested by 

counterimmunoelectrophoresis and radioimmunoassay1.                                                                                                

Human Parvovirus (HPV-B19) is a small non-enveloped single stranded DNA (ssDNA) virus of 

the family Parvoviridae, the subfamily Parvovirinae and the genus Erythrovirus. It is known to 

be a human pathogens. The human Parvovirus B19 type species is among the smallest DNA-

containing viruses. Its virion diameter is 18-26 nm, hence the name “partum” meaning small. Its 

genome contains about 2500 base pairs encoding for three major proteins. Two structural 

proteins (VP1 and VP2) make up the viral capsid. The viral capsid consists of 95% of VP2 while 

the remaining 5% is VP12.                                                                                                                             

Parvovirus B19 has been associated with a wide spectrum of diseases including  anemia, 

erythema infectiosum (fifth disease), slapped cheek syndrome, a rash illness of childhood, 

spontaneous abortion, non-immune hydrops fetalis (in pregnant women), and acute symmetrical 

polyarthropathy. However, Parvovirus B19 infection can cause serious complications, especially 

in people who have haematological disorders or who are immunocompromised. The risk of 

adverse fetal outcome increases if maternal infection during the first two trimesters of pregnancy. 

It is an important cause of fetal loss throughout pregnancy3.                                                                  

Parvovirus B19 may spread by respiratory secretions or from hand to mouth contact. It can also 

spread by contaminated blood, organ transplantation, and vertical transmission. Infrequently it 

may be transmitted by bone marrow, saliva, and urine. Epidemics of Parvovirus B19 infection 

were reported among laboratories staff handling the native virus. Outbreaks usually occur every 

3-5 years, and may last for six months. The infection with Parvovirus B19 usually confers 

lifelong immunity, infectious people may be asymptomatic, and the risk exposure is often 

unrecognized4.                                                                                                                                       

However, Parvovirus B19 is common in developed countries; and studies indicated that about 

15% of preschool children, 50% of adults and 85% of elderly people had serological evidence of 

past infection. Seasonal outbreaks of Parvovirus B19 infection occur every 3-5 years. During 

school outbreaks, 10-60% of exposed children develop symptoms consistent with Parvovirus 

B19 infection. The incidence in pregnancy is about 1-5 % and it can cause complications in 3% 

of infected pregnant women. There is no specific antiviral therapy or vaccine for HPV-B19 

infections. However, specific human vaccine is necessary to prevent aplastic crisis in patients 

with underlying disorders and pregnancy complication in sero-negative women in the 

childbearing age. A lot of studies had highlighted the problems of diagnosis of HPV-B19 based 

on the characteristic facial rash, particularly in pregnant women. Otherwise, polymerase chain 

reaction (PCR) or alternative nucleic acid amplification technology (NAT) may be a better 

diagnostic tool during acute B19V infection5.                                                                                               

Published data on the epidemiology of Parvovirus B19 in Sudan are limited. To the best of our 

knowledge, this study was the first report published on the frequency rate of Parvovirus B19 

DNA in Sudanese pregnant women. The aim of this study was to detect the frequency rate of 

Parvovirus B19 infection among pregnant women; and to assess the frequency of this infection 

with related risk factors. 
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Materials and methods      
 

This was a descriptive, cross-sectional study conducted at Saudi Maternity Teaching Hospital  

(Omdurman, Sudan), during the period from January to August 2017. Data were analyzed using 

the computerized Statistical Package of Social Science (SPSS) program, version 21 and 

probability value less than 0.05 was considered significant. Confidentiality of information 

obtained from participants investigated was maintained. Verbal consent of the participants was 

taken before being enrolled in the study. Laboratory results of specimens collected were handed 

to all participants included in the study. Permission to collect the specimens was obtained from 

the Saudi Maternity Teaching Hospital. Approval to run the study was taken from Research and 

Ethical Committee of Al-Neelain University. Complete information regarding risk factors, if any, 

was handed to all participants under the study without concealment. Sampling was a non- 

probability purposive sampling type and sample strategy was convenience where participants 

were chosen on the basis of accessibility. Demographic and clinical data were obtained by direct 

interviewing questionnaire from the pregnant women.                                                                                           

All blood specimens were collected from pregnant women attending the Saudi Maternity 

Teaching Hospital. 5 ml blood specimens were collected from a total of 100 pregnant women in 

EDTA containers and centrifuged at 3000 rpm for 5 minutes. Plasma was separated into sterile 

Eppendrof tubes and stored at -20°C until used.                                                                                         
 

Parvovirus B19 DNA extraction:  DNA was extracted from patient's plasma according to the 

following phenol/chloroform/isoamyl alcohol DNA extraction protocol:                                                           

500 µl 5% sodium dodecyl sulfate (SDS) were added to 250 µl patient's plasma. Then 20 µl 

proteinase K were added and incubated at 56°C for one hour. After that, samples were incubated 

at 95°C for 10 minutes to deactivate proteinase K. Next, 500 µl phenol: chloroform: isoamyl 

alcohol (25:24:1) solution was added, centrifuged at 12000 rpm for 10 minutes. The upper layer 

was transferred into new Eppendrof tube and 1000 µl of absolute ethanol were added and the 

mixture was incubated at -20°C overnight. Next day, the samples were centrifuged at 16000 rpm 

for 15 minutes and the supernatant was discharged. Then 200 µl of 70% ethanol was added, 

shacked up until the pellet disappeared and again centrifuged at 16000 rpm for 15 min. After 

that, the supernatant was discarded and the tubes were inverted open for 2 hours. 250 µl distilled 

water were then added and DNA preserved at - 20 °C. DNA of control sample (Parvovirus B19 

positive plasma) was also extracted as described above6.                                                                               
 

Nested PCR amplification: Parvovirus B19 DNA was amplified by nested PCR. This a modified 

PCR technique that uses two types of primers on two rounds:                                                        

a) In first round, extracted DNA was amplified in the presence of the first pair of outer primers: 

(S1) +5’-CAAAAGCATGTGGAGTGAGG-3’ (sense).                                                                                      

(S2) -5’-CTACTAACATGCATAGGCGC-3’ (antisense).                                                                                   

b) In second round the amplicon obtained after the first round was again amplified in the 

presence of a second pair of inner primers:                                                                                                                     

(S3) +5’- CCCAGAGCACCATTATAAGG-3’ (sense).                                                                                       

(S4) -5’-GTGCTGTCAGTAACCTGTAC-3’ (antisense).                                                                                  
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PCR amplification was carried out in 20 μl reaction volumes with 5 μl DNA template, 1μl 

forward primer, 1μl reverse primer, and 13 μl distilled water were added to the ready to use 

master mix (iNtRON'WMaxime PCR PreMix kit (i-Taq).                                                                                       

DNA was amplified by (Techne TC-412, UK) PCR machine using the following thermo cycling 

conditions:                                                                                                                                                                 

a) The first round of amplification was programmed as follows:                                                                                

(i) DNA denaturation for 1 min. at 94°C.                                                                                                                

(ii) Annealing of outer primers was performed for 2 min. at 55°C.                                                                        

(iii) A phase of primers extension was performed for 1 min. at 72°C.                                                                  

The primers extraction was followed by a final extension for 5 min. and 30 cycles were 

programmed in the first round of amplification.                                                                                                        

In the second round, amplification was done in presence of the pair of inner primers (S3 and S4).                                                                                                                                                         

The cycling parameters of the second amplification round were same as for the first round expect 

that the primers annealing step is carried out at a temperature of 57°C instead of 55°C. Positive 

and negative controls were also processed using the same protocol.                                                                 

All PCR products were analyzed by gel electrophoresis on 2% (w/v) agarose gel stained with 

ethidium bromide (0.5 µg/ml) for (30 minutes, 100 Volt and current 60). The DNA was 

visualized using gel documentation system (Syngene, Bioimaging, UK). The size of each 

amplicon was 288 bp7. 

Results 

A total of 100 pregnant women were investigated for Parvovirus B19 DNA using nested PCR. 

The overall result revealed that 43 (43%) were positive, and 57 (57%) were negative.                                                 

The age range of the patients studied was 15-60 years (mean age ± 33.3). The frequency rate of 

Parvovirus B19 DNA was 16/40 (40%), 23/50 (46%) and 4/10 (40%) in the age ranges 15-30 

years, 31-45 years, and 46-60 years respectively. The frequency rate of Parvovirus B19 DNA 

was 46% in the age rang 31-45 years. The correlation of Parvovirus B19 DNA positivity with 

age incidence was statistically not significant (p = 0.832).                                                                      

Furthermore, correlation of the frequency rate of Parvovirus B19 DNA seropositivity with the 

gestational age was insignificant (p = 0.532). Also the correlation of the frequency rate of 

Parvovirus B19 DNA seropositivity with the number of gravidity was insignificant (p = 0.200). 

The frequency rate of Parvovirus B19 DNA seropositivity was slightly higher in the third 

trimester (34/44.7%) and among multigravidae (35/46.7%); and it was (9/37.5%) in the second 

trimester and (8/32.0%) among primigravidae patients (Table 1).                                                                          

The seropositivity of Parvovirus B19 DNA among pregnant women with past history of blood 

transfusion was (19/65.5%); and it was (24/33.8%) among pregnant women without past history 

of blood transfusion (Table 2).  This difference was significant (p = 0.004).                                                                                                                                   

Whereas the seropositivity of Parvovirus B19 DNA among pregnant women with past history of 

abortion was (22/57.9%); and it was (21/33.9%) among pregnant women without past history of 

abortion (Table 2).                                                                                                                                                   

This difference was significant (p = 0.019).  
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Table (1): Seropositivity of Parvovirus B19 DNA according                                                                                     

to the gestational age and the number of gravidity 

 
 

Parvovirus 

B19 DNA 

 

Gestational age 
p - 

Value 

 

Number of gravidity 
p - 

Value 

 

2nd trimester 3rd trimester  
 

0.532 

Primigravidae Multigravidae  
 

0.200 
Positive 9 (37.5%) 34 (44.7%) 8 (32.0%) 35 (46.7%) 

Negative 15 (62.5%) 42 (55.3%) 17 (68%) 40 (53.3%) 

Total 24 (100%) 76 (100%) 25 (100%) 75 (100 %) 
 
 

Table (2): Seropositivity of Parvovirus B19 DNA according                                                                                     

to past history of blood transfusion and abortion  

 
 

Parvovirus 

B19 DNA 

 

Past history of blood 

transfusion 

p - 

Value 

 

Past history of abortion 
p - 

Value 

 

Yes No  

 
 

0.004 

Yes No  

 
 

0.019 

Positive 24 

(33.8%) 

19 

(65.5%) 

21 

(33.9%) 

22 

(57.9%) 

Negative 47 

(66.2%) 

10 

(34.5%) 

41 

(66.1%) 

16 

(42.1%) 

Total 71 

(100%) 

29 

(100%) 

62 

(100 %) 

38 

(100%) 

 

Discussion          
 

Parvovirus B19 infection can cause severe morbidity and mortality and acute infection is a high 

risk for pregnant women and fetus. This study was designed to determine the frequency rate of 

Parvovirus B19 DNA using nested PCR among pregnant women attending Saudi Maternity 

Teaching Hospital (Omdurman, Sudan).   

In this study, the seropositivity rate of Parvovirus B19 DNA was 43 (43%). This result was 

similar to that reported by another study conducted in Sudan (41.1%)8. However, it was higher 

than the result reported in Libya (5%)9. Also, it was lower than a study conducted in Italy 

(96.3%)10. These differences may be attributed to endemicity of infection, different diagnostic 

techniques used, demographic and geographical variations, sample size and the time of 

conduction.  

The highest seropositivity rate of Parvovirus B19 DNA in the present context was noticed in 

pregnant women aged 31-45 years (46%). Other studies reported varying findings, e.g. in Syria 

the highest seropositivity was 67.4% in the age range 37-42 years11 and in Libya it was 57% in 

the age range 33-37 years9.  
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The present study findings revealed a high seropositivity rate of Parvovirus B19 DNA (44.7%) 

among pregnant women in third trimester. This result was dissimilar to another study conducted 

in Sudan which reported a low seropositivity (22.2%)8 among women in the third trimester. 

However, highest seropositivity (31.1%)12 was reported in Nigeria among pregnant women in the 

second trimester; and it was (50.3%) in Saudi Arabia among pregnant women in the first 

trimester13. These differences may be due to the different diagnostic techniques used, sample 

size, demographic, and geographical variations. The most important risk factors for exposure to 

Parvovirus B19 are contact with young children at home14.                                                                         

Furthermore, in this study the frequency rate of Parvovirus B19 was higher (46.7%) in 

multigravidae as compared with primigravidae (32.0%). This difference was statistically not 

significant; and similar to the finding of a Sudanese study which reported a highest frequency 

rate in the multigravidae (64.3%) as compared to primigravidae (54.3%); with a significant 

difference15. In Iraq the frequency rate of Parvovirus B19 was high (46.1%) in primigravidae as 

compared with multigravidae(37.7%)16.                                                                                                                 

We may explain such a difference to the higher number of multigravidae in our study and 

exposure of the multigravidae pregnant women to infection from their children, or the different 

diagnostic techniques applied.  

On the other hand, the frequency rate of Parvovirus B19 among the pregnant women investigated 

might be influenced by various demographic and obstetrical variables. In this study, there was     

a significant association between Parvovirus B19 DNA and blood transfusion (p = 0.004) where 

the frequency rate was higher (65.5%) among patients with past history of blood transfusion as  

compared to those without past history of blood transfusion (33.8%). This difference was similar 

to that reported in Iran17 and not similar to that reported by a local study where the frequency rate 

of patients with past history of blood transfusion was (3.3%)12 and the Nigerian study (30.8%)13. 

This finding supported the fact that to decrease the incidence of blood transfusion-associated 

Parvovirus B19 infection, it is needed to transfuse only blood products negative for B19V. 

In this context, the frequency rate of positive Parvovirus B19 among pregnant women with past history 

of abortion was 57.9% and it was considered statistically significant (p = 0.019). This finding 

was similar to the finding of the local Sudanese study (61.1%)16 and the Iran study (88.8%)18. 

However, it was higher than the study conducted in Sudan (11.1%)12. This difference may be due 

to the different diagnostic techniques, demographic and geographical variations, type of samples 

and the population investigated. 

From this study it may be recommended to conduct further studies among pregnant women to 

detect the prevalence rate of Parvovirus B19 and related predisposing risk factors using recent 

laboratory techniques.  

Conclusion: The frequency rate of Parvovirus B19 seropositivity was high among the pregnant women 

investigated. The correlation of Parvovirus B19 seropositivity with past history of blood transfusion and 

abortion was statistically significant.  
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