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Abstract: Parvovirus B19 (B19V) is a contagious virus. It is responsible for a wide range of clinical
manifestations, from spontaneously resolving illness to potentially fatal and severe conditions in at risk
individuals such as pregnant women. This study would enable the investigation of clinical and
biological manifestations as well as adverse fetal outcomes in pregnant women with recent infection.
We reported a series of 16 pregnant women with primary B19V infection. Diagnosis was clinical,
serological, and molecular. Real-time PCR molecular analysis was performed on all pregnant women
with recent B19V infection. Viral DNA was detected in 3 women. Mothers with recent B19V infection
were symptomatic in 68.75% (11/16) of cases, and 62.5% (10/16) had developed arthralgia associated
with a rash. Anemia was present in half the women with recent infection, with only one case of
thrombocytopenia. Postnatal follow-up of the infected mothers showed that 13 women gave birth to
healthy new borns. Two patients experienced a spontaneous abortion, and another gave birth to a premature
infant. Given the complications of B19V infection, the assessment of maternal infection is important and
should be considered within the framework of the fetal and maternal health policy in Morocco.
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1. Introduction

Parvovirus B19 (B19V) is ubiquitous and contagious. It is a small, single-stranded, non-
enveloped DNA virus belonging to the genus Erythroparvovirus in the Parvoviridae family [1]. The
clinical manifestations and severity of B19V infection in pregnant women do not differ from those
commonly observed in healthy individuals. Most pregnant women infected with the B19V are
asymptomatic or present with mild, non-specific symptoms [2,3]. Infection should be suspected in any
patient presenting with a skin rash, regardless of its distribution, and especially if the patient is a young
woman, diagnosed in spring or summer with moderate fever or flu-like symptoms and joint pain [4].
In fact, there is no relationship between the presence of maternal symptoms, the risk of vertical
transmission of the B19V, and the development of fetal complications. During pregnancy, infection
by the B19V may be asymptomatic in 55 to 76% of cases, or associated with polyarthralgias or skin
rashes [5]. The rate of transmission of maternal B19V infection to the fetus is between 17% and 33%,
and most fetuses have spontaneous resolution of infection without adverse perinatal outcome [6]. The
risk of fetal infection can occur at any stage of pregnancy. It is highest if the primary infection occurs
before 20 weeks of gestation (WG). However, most fetal complications occur between 8 and 12 WG
after maternal infection with B19V [7]. However, the repercussions are more severe the earlier the infection
happens (during the first and second trimesters of pregnancy) [8]. Regarding the detection of anti-B19 IgM,
it is important to emphasize that the absence of these antibodies in a serum sample from a suspected
pregnant woman cannot rule out fetal B19V infection, since fetal manifestations can occur several weeks
after maternal infection, when signs of acute infection may have disappeared [9]. To date, there is no
research on B19V infection in pregnant women in Morocco. As such, we are the first to explore the use of
serology and molecular biology to detect this virus in pregnant women in the Marrakesh-Safi region.

Our objectives of this study are:

- To study the clinical, biological, and virological manifestations of B19V infection in pregnant

women with recent infection.

- To assess the risk of fetal complications in pregnant women recently infected with B19V based

on gestational age and the results of serological and molecular analysis.

- To assess the association between recent maternal B19V infection and the risk of low birth weight.

- To conduct short-and long-term follow-up of children born to mothers infected with the virus.

2. Methods and materials
2.1. Study design

We conducted a retrospective cohort study in the Marrakech-Safi region of Morocco, including
pregnant women who consulted the obstetrics and gynecology department of the University Hospital
of Marrakech and had an acute B19V infection during the period from January to July, 2023. These
observations were identified after a clinical, serological and, molecular examination.

2.2. Inclusion and exclusion criteria

The total number of pregnant women recruited during the period of study was 430. A total of 16
of these 430 developed acute B19 infection. We included all pregnant women with a recent BI9V
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infection (positive anti-B19 IgM), with a positive or negative result for anti-B19 IgG, whether
symptomatic or asymptomatic. Any pregnant woman undergoing seroconversion to the B19V and not
recently infected was excluded (negative anti-B19 IgM).

2.3. Study methodology

For each patient included in the study, a series of clinical and biological parameters were recorded.
Biological data were obtained from blood tests performed on the patient a few days prior to her
gynecological consultation. Clinical data and the pathological status of each patient were taken into
account at the time of admission.

The parameters common to all pregnant women with a recent infection were:

- Clinical parameters:

Presence of a skin rash, arthralgia, flu-like symptoms, fever, malaise, or fatigue.

- Biological parameters:

* Presence of anemia.

* Presence of thrombocytopenia.

- Parameters related to immune or pathological status:

* Presence or absence of immune suppression in pregnant women recently infected with the B19V.

* Presence or absence of certain acute or chronic diseases.

- Serological parameters:

* Value of the positive anti-B19 IgM index.

* Value of the anti-B19 IgG index (negative or positive).

Other socio demographic, medical, and obstetric information was also collected.

Patients were followed prospectively with targeted fetal ultrasound examinations until delivery

to detect signs of fetal hydrops, intra uterine fetal death, spontaneous abortion, etc.

Newborns of mothers infected with the B19V were also followed.

2.4. Analytical methods
2.4.1.  Serological analysis

The presence of B19V IgG and IgM antibodies was determined using Parvovirus VIRCLIA®
Chemiluminescence MONOTEST kits (Vircell Microbiologist, Granada, Spain). This test is quantitative.
An antibody index less than 0.9 was considered negative, an index between 0.9-1.1 was considered
equivocal, and an index greater than or equal 1.1 was considered positive.

2.4.2.  Molecular analysis

Viral DNA Extraction: Viral DNA extraction from the BI9V was performed using the QlAamp
DNA Mini Kit (Qiagen). This system enables the isolation and purification of viral nucleic acids using
silica membrane technology (QIAamp).

Real-time PCR amplification: Viral DNA amplification was performed using the Real Star®
Parvovirus B19 PCR kitl.0 (Altona Diagnostics, Germany). This test is based on Real-time PCR
Technology to detect and quantify B19V DNA.
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The kit is a heterologous amplification system with an internal control (IC) to ensure the integrity
of the kit reagents and to detect any PCR inhibition.

2.5. Statistical analysis

Collected data were analyzed using statistical package for social science (SPSS) version 26.
Categorical variables were summarized as proportions while continuous variables were summarized
as median with interquartile range. A P value of <0.05 was considered statistically significant.

3. Results
3.1. Patient characteristics

Sixteen cases were identified. The mean age at diagnosis was 26.6 years (range: 17-36), and 25%
of patients were under 36 years old. In our study, 62.5% (10/16) of pregnant women with recent BI9V
infections were from rural areas. Ten cases (10/16) were diagnosed during the spring period.

3.2. Real-time PCR results: Prevalence of Parvovirus B19 DNA
The prevalence of B19V DNA for all pregnant women with recent infection was 18.75% (3/16).
3.3. Clinical manifestations

Most of the recently infected pregnant women were symptomatic for B19V, representing 68.75%
(11/16) of cases. This infection was responsible for non-specific poly arthralgias in 62.5% (10/16) of
cases, associated with a rash on the body (limbs, back, and abdomen) in 68.75% (11/16) of cases and
on the face in 43.75% (7/16) of cases. Feeling of fatigue was observed in 7 infected women. Fever and
the development of flu-like symptoms were observed in 1 woman (Figures 1 and 2).

Sneezing/Coughing
Fever

Rash on the face
Feeling of fatigue

Polyarthralgia

Rash on the body

0 2 4 6 8 10 12

Figure 1. Clinical manifestations of Parvovirus B19 in recently infected pregnant women.
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Figure 2. Skin manifestations of Parvovirus B19 infection in pregnant women. (a) and (b)
Skin rashes associated with recent B19 infection on the abdomen and feet of a pregnant
woman in her ninth month of pregnancy.

3.4. Biological profile, immune, and pathological status of pregnant women in primary infection

Anemia ranging from mild to moderate (between 8 and 11 g/dL) to severe (<8 g/dL) was found in
half of the pregnant women with a recent infection, with one case of thrombocytopenia (55 000/mm?), 2
cases of gestational diabetes, and 1 case of insulin-dependent diabetes. None of the pregnant women with
recent B19V infection were immune compromised. Four cases had pregnancy-induced hypertension, 2
cases had preeclampsia, 1 case had hyperthyroidism, and 1 case had depression.

3.5. Sources of Parvovirus B19 infections in pregnant women

Of the 11 pregnant women who were either symptomatic (n = 11) or asymptomatic (n = 5), the main
source of BI9V infection was contact with children who exhibited the same symptoms as their mothers,
either simultaneously or beforehand. One woman with a recent infection was infected at her workplace

while working as a nanny. The source of infection was unknown in five other cases (Table 1).

Table 1. Sources of infection for pregnant women recently infected with Parvovirus B19.

Source of infection Number of cases
*Symptomatic pregnant women 11

Children presenting the same symptoms:

[}

v' Simultaneously 3
v' Long before 6
U Nature of the work (nanny) 1
. Source unknown 1
* Asymptomatic pregnant women 5
. Children 1
. Source unknown 4
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3.6. Study of the clinical evolution of fetuses and pregnancy outcomes in women with recent Parvovirus
B19 infection

Serological and molecular data, as well as the clinical outcomes of fetuses of mothers infected
with B19V, are presented in Table 2. Prospective follow-up of 16 cases of pregnant women with recent
B19V infection showed that: 13 had healthy infants, with the exception of 4 babies born with transient
perinatal anemia; 2 patients experienced spontaneous abortion; and 1 woman gave birth to a premature
infant at 24 WG. None of the fetuses developed non-immune hydrops fetalis. The premature infant
died a few days after delivery. The overall fetal loss rate in this prospective follow-up group of infected
pregnant women was 12.5% (2/16) (Table 2).

Table 2. Summary table of serological and virological data and pregnancy outcomes in
pregnant women with recent Parvovirus B19 infection.

Case Maternal Gestational =~ medical conditions  Hb Platelet BI19V results Pregnancy outcome
age Age (weeks) (g/dL) (/mm?)
IgM IgG DNA
1 23 12 9 331 000 pos neg neg Birth of a premature
baby at 24 WG
2 31 13 <8 55000 pos pos neg Spontaneous
abortion at 14 WG
3 22 15 Gestational diabetes 12 290 000 pos pos neg Spontaneous
abortion at 17 WG
4 24 20 Pregnancy-induced <8 189 000 pos pos neg Live birth at 38 WG
hypertension
5 20 27 Insulin-dependent 13 223 000 pos neg pos Live birth at 38 WG
diabetes
6 22 34 Hyperthyroidism 8 400 000 pos pos  neg Live birth at 39WG
7 25 35 15 170 000 pos pos neg Live birth at 39 WG
8 33 35 Pregnancy-induced 12 200 000 pos pos neg Live birth at 40 WG
hypertension
9 32 36 Gestational diabetes 10.5 167 000 pos pos  pos Live birth at 40 WG
10 36 38 Hyperthyroidism 14 250 000 pos pos neg Live birth at 40WG
11 30 38 Preeclampsia 12 340 000 pos pos neg Live birth at 41 WG
12 21 39 Insulin-dependent 8 190 000 pos pos neg Live birth at 41WG
diabetes
13 23 41 Depression 12 159 000 pos neg neg Live birth at 41 WG
14 24 41 Pregnancy-induced 13 300 000 pos neg neg Live birth at 41 WG
hypertension
15 30 41 Preeclampsia 9 420 000 pos pos  neg Live birth at 41 WG
16 32 41 Pregnancy-induced 10 190 000 pos neg pos Live birth at 41WG
hypertension

3.7. Study of the association between recent Parvovirus B19 infection and low birth weight

Our results showed that there is no significant association between recent maternal infection with the
B19V and the birth weight of newborns (p-value = 0.837, x° = 0.042, 95% CI = 0.750 (0.048-2.648)).
These newborns have a birth weight between 2 and 3 kg.
3.8. Study of short-and long-term complications in children born to mothers infected with Parvovirus B19

The study of short-and long-term sequelae in children born to mothers infected with the BI9V
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showed no growth delays and no development of neurological or cardiac disease until the age of less
than one year.

4. Discussion

In this article, we report the clinical, biological, and molecular manifestations of recent B19V
infection in 16 immunocompetent pregnant women. According to our literature review, we are the to
report on this topic in Morocco.

The predominant clinical manifestations observed and caused by the BI9V in our series were
arthralgia associated with a rash on the limbs, face, and body. A feeling of fatigue or malaise was also
noted. Most of the women were symptomatic. Indeed, during pregnancy, B19V infection can be
asymptomatic in 30 to 50% of cases or associated with symptoms such as arthralgia (46%), rash (38%),
and fever (19%) [10].

Several studies have confirmed our results. A study by Parra et al. 2014, and Bonvicini et al. 2011,
revealed that joint and skin involvement are the primary clinical manifestations in pregnant women [4,9].

In the 16 cases of pregnant women with recent infection, moderate anemia was found in half of the
women, with only 1 case of thrombocytopenia. It was difficult to systematically link these biological
manifestations to a pathogenic effect related to B19V. Transient cases of anemia and thrombocytopenia
have been reported in the literature in healthy individuals following B19V infection [11,12].

In our study, among the 16 cases of pregnant women recently infected with B19V, four cases
suffered from pregnancy-induced hypertension, 2 cases were in preeclampsia, 1 case had gestational
diabetes and hyperthyroidism, and 1 case had depression. A study by Jensen et al. 2000, involving a cohort
of 3596 pregnant women in Denmark, showed that pregnant women who suffered from certain serious
diseases such as high blood pressure, insulin-dependent diabetes and /or kidney disease were the most
susceptible to acute infection with the B19V [13].

The source of infection for pregnant women with the B19V in our study was contact with children
exhibiting the same symptoms as their infected mothers, either simultaneously or later, the main
symptom of which was the appearance of a rash on the children’s face or body. Several studies have
shown that the rash is more prevalent in children than in adults [ 14], and that the clinical manifestations
of B19V infection in pregnant women differ from those in non-pregnant women and more closely
resemble the clinical manifestations in children [15].

Of the 16 pregnant women with serological evidence of recent B19V infection, viral DNA was
positive by Real-time PCR in 3 women. Indeed, 18.75% (3/16) of the pregnant women included in this
study possessed the BI9V genome as well as anti-B19 IgM antibodies.

Contradictory results were obtained by Adam et al. 2015, in a study of 500 pregnant women, in which
only 1 case was IgM positive and no cases were PCR positive [16]. Another study by Karami et al. 2020
revealed that the [gM seroprevalence was 2%, and viral DNA was not detected by real-time PCR [17].

Other studies conducted in Sudan and Iran, similar to our results, showed that the prevalence of
viral DNA was 2.1% (N =97) and 0.73% (N = 824), respectively [18,19].

These remarkable differences in the prevalence of B19 virus DNA in pregnant women in different
regions of the world could be explained by the sample size, the type of primers chosen, and the molecular
technique used [20]. Another point to consider is that this work was probably conducted during a non-
epidemic period for the B19 virus; hence, the limited number of primary infection cases detected [21,22].

In this study, 16 pregnant women with recent B19V infection underwent serial ultrasound
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examinations to detect fetal anemia, ascites, or fetal death. Newborns also underwent clinical examinations
to monitor pregnancy outcomes. The results were as follows: 13 pregnant women delivered healthy
infants, 2 experienced spontaneous abortions, and 1 woman delivered a premature infant at 24 WG.
No intrauterine deaths were observed, and none of the fetuses developed hydrops fetalis.

The women with symptomatic B19V identified in this study did not show fetal signs of vertical
Transmission during their pregnancies, highlighting the lack of correlation between maternal
Symptoms and adverse fetal outcomes [23].

The majority (2/3) of pregnant women who tested positive by Real-time PCR in our study were
in the third trimester of pregnancy. Favorably, BI9V infection in this trimester was associated with a
low Rate of fetal complications. However, the risk of adverse fetal outcomes is increased if the mother
is infected during the first two trimesters of pregnancy [7,24].

Several studies confirm our results, showing that transplacental B19V infection is most often
asymptomatic and dependent on gestational age [25]. According to Enders M et al. 2012,
asymptomatic intrauterine infection following B19V infection was the most frequent outcome,
particularly after maternal infection in the second half of pregnancy [7].

These diverse and varied results obtained worldwide regarding the study of adverse pregnancy
outcomes following B19V infection differ according to inclusion criteria, gestational age at the time
of infection, the number of pregnant women included, the study duration, the presence or absence of a
B19V epidemic, and the diagnostic methods used [26].

Evaluating the risk of low birth weight in the 13 cases of newborns born to mothers infected with
B19V was deemed necessary because the virus may or may not cross the placental barrier, but infection
of placental trophoblasts without fetal infection can affect fetal development [27].

There was no noticeable effect in our study between recent BI9V infection and birth weight.
Similar results were obtained by Sarfrazet al., 2009 and Marhamati et al., 2021, who reported that acquired
or recent maternal B19V infection was not significantly associated with birth weight [28, 29].

Studies of the long-term effects of maternal B19V infection on children suggest that most children
do not experience long-term sequelae, but further research is needed [30,31].

In our series, no short-or long-term adverse effects were observed in children born to mothers
with recent infection.

In a survey conducted by Miller et al., 1998, no increased risk of serious or adverse outcomes was
found in children whose mothers had been infected with B19V during pregnancy up to the age of one
year [32]. In contrast, Nagel et al., 1993 observed abnormal neurological development in 5 of 16 infants
who received intrauterine blood transfusions due to B19V infection [33].

B19V infection, in the absence of hydrops fetalis or significant fetal anemia, does not appear to
cause long-term neurological morbidity, but severe anemia and fetal hydrops fetalis can lead to long-
term neurological sequelae [33,34].

Maternal infection with B19V follows seasonal and annual variations. It is most often
asymptomatic. However, the clinical presentation of a recent B19V infection is polymorphic.

In conclusion, the prevalence of viral DNA in cases of pregnant women with a recent infection
was 18.75%. Our results showed that cases of spontaneous abortion in women with a recent infection
were likely related to a recent B19V infection. No cases of intrauterine fetal death or non-immune
hydrops fetalis were detected in recently infected women. These results highlight the importance of
assessing the immune status of the B19V in pregnant women to closely monitor pregnant women with
a recent infection and manage potential complications.
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5. Future recommendations

Ensure systematic screening for B19V in pregnant women in cases of suspected exposure,
development of symptoms suggestive of a BI19V infection (flu-like syndrome, fever, malaise,
arthralgia, skin rash, etc.), or following the discovery of fetoplacental hydrops by ultrasound. Conduct
regular clinical, biological, molecular, and ultrasound monitoring of women presenting with symptoms
related to the B19V. Accurate etiological diagnosis of any skin rash in pregnant women is important
not only for treating the illness but also for differentiating B19V and suspected measles or rubella.

6. Limitations

The number of pregnant women in this study is limited, so increasing the sample size would help
in obtaining more representative results. A large-scale, multicenter study should be considered and
conducted to compare epidemiological data and to elucidate the possible relationship between B19V
viral infections and adverse pregnancy outcomes, particularly in cases of non-immune fetal hydrops
or intrauterine fetal death.
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