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Abstract
Introduction
Dengue is caused by a virus from the Flaviviridae family. Although the literature on this disease is sparse,
some studies have shown the effects of dengue in the first trimester of pregnancy. However, the sample size
in these studies is limited.

Aims and objective
The current study aimed to compare foetomaternal outcomes in pregnant patients with dengue in early (<
24 weeks) and late (> 24 weeks) pregnancy and find the prevalence and predictive factors for abortion in
pregnant patients with dengue.

Material and methods
This retrospective study included all pregnant patients (n = 62) admitted to the labour room over a period of
six years from April 2016 to February 2022 and who were diagnosed with dengue anytime during pregnancy.
Data were collected from their medical records and analysed. Differences between the two groups were
assessed by the Chi-square test, Fisher’s exact test, and Mann-Whitney U test. A p value of less than 0.05 was
considered significant.

Results
Out of a total of 62 patients, those with dengue at a gestational age of less than 24 weeks (n = 15) had more
incidence of intrauterine growth restriction (55.6 vs 12.9%) (p value = 0.012) and oligohydramnios (66.7 vs
17.9%) (p value = 0.007). The incidence of abortion was 33.3%; among the patients at a gestational age of less
than 12 weeks, 71.4% had an abortion. When the patients who had abortions were compared with those who
did not, the factors predicting abortion were found to be a history of previous abortion (p value = 0.004),
gestational age of less than 12 weeks (p value = 0.003), and decreased platelet count (p value = 0.03).

Conclusion 
The effect of dengue infection in early pregnancy includes abortion, intrauterine growth restriction, and
oligohydramnios, and these patients should be managed in a tertiary care hospital.

Categories: Obstetrics/Gynecology, Infectious Disease
Keywords: dengue, predictive factors, fetomaternal effects, abortion, pregnancy

Introduction
Dengue infections have undergone a rise in recent years and require extensive study [1]. Dengue is caused by
a virus of the Flaviviridae family, transmitted by the infected Aedes mosquito. It has four serotypes: DEN-1,
DEN-2, DEN-3, and DEN-4. DEN-3 and DEN-4 are Asian serotypes. Dengue virus can have grave
consequences on pregnancy. There is sparse data about maternal and foetal effects of dengue infection and
so managing these patients become difficult. In 2009, the World Health Organization (WHO) classified it as
dengue without warning signs, with warning signs, and severe disease [1].

Dengue is characterised by three phases: 1. the febrile phase, characterised by fever and dehydration; 2. the
critical phase, characterised by shock from plasma leakage, severe haemorrhage and organ impairment; and
3. the recovery phase, in which reabsorption from the extravascular component occurs and can cause
hypervolemia if fluid therapy is excessive or extended into this period [2].

According to the WHO, spontaneous abortion is “the expulsion or extraction from its mother of an embryo
or foetus weighing 500 g or less” [3]. Although the literature on this subject is sparse, a few studies show an
association between dengue and abortion and other effects of dengue infection in the first trimester [4-6].
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However, the number of patients in the susceptible group was low, hence the importance of this study.
Furthermore, a few predictive factors for abortion were found in this study, which can be useful for these
patients, and one is more careful. So, this study has the following objectives.

Primary objectives: 1. To study the clinical profile, the maternal and fetal outcomes in women infected with
dengue fever in early pregnancy (< 24 weeks). 2. Comparison between the fetomaternal outcome in pregnant
patients with dengue in early (<24 weeks) and late (> 24 weeks) pregnancy. Secondary objective: To find the
prevalence and predictive factors for abortion in pregnant patients with dengue.

Materials And Methods
Study design
It is an observational retrospective study. It is done to determine the effect dengue has on early pregnancy.
The study population was pregnant patients who were diagnosed with dengue during a period of five years
from April 2016 to February 2022 at the tertiary hospital. Data were collected retrospectively from their
medical records and analysed.

Maternal outcomes studied were - abortion, abruptio placentae, postpartum haemorrhage, presence of
warning signs, dengue shock syndrome, and maternal mortality. Foetal outcomes studied were - intrauterine
growth retardation, oligohydramnios, preterm labour, and stillbirth.

Study setting and study sample
The study is done at a tertiary hospital at Jamshedpur in Jharkhand, India. All pregnant patients who
attended the hospital and were diagnosed with dengue during the time period of five years were included in
the study. As a result, the total sample size was 62. Diagnosis of dengue was done by nucleic acid
amplification test. It was done by detection of NS1 antigen and immunoglobulin (Ig)M antibody. NS1 is
usually positive three days after onset of fever and IgM is positive after five days.

Statistical analysis
Continuous variables were expressed as means ± standard deviation and ranges. Categorical variables were
expressed as numbers and percentages. Differences between the two groups were assessed by Chi-square or
Fisher exact test as appropriate for categorical variables. Similarly, the Mann-Whitney U test was carried out
for continuous variables. All tests were two-sided. A p value <0.05 was significant. The analysis was done
using the SPSS version 21.0 software (IBM Corp., Armonk, NY).

The impact of dengue fever on mother and child in early pregnancy (<24 weeks) was studied and the
prevalence of abortion in these patients was measured. Patients with dengue in early pregnancy (<24 weeks)
were compared with patients with dengue in late pregnancy (>24 weeks) for fetomaternal outcomes. Patients
who had abortions were compared with patients with a live pregnancy and predictive factors for abortion in
these patients were assessed.

Results
A total of 2402 dengue patients were admitted to the hospital during the study period, of which 62 (2.6%)
were pregnant women, which was the study group. The sociodemographic profile of these patients is given
in Table 1.
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Demographic data Number Percentage

AGE GROUP (YEARS)

18 – 25 10 16.1%

26 - 35 35 56.45%

36 – 40 9 14.5%

> 40 8 12.9%

EDUCATION LEVEL   

Below secondary 20 32.2%

Secondary 30 48.4%

University 12 19.4%

OCCUPATION   

Housewife 46 74.2%

Working 16 25.8%

RESIDENCE   

Urban 38 61.3%

Rural 24 38.7%

TABLE 1: Sociodemographic profile of patients

Maximum patients were between 26 to 35 years of age, had completed a secondary level of education, were
housewives, and resided in urban areas. Among all the pregnant patients, eight (12.9%) were in their first
trimester, 17 (27.4%) in the second trimester, and 37 (69.3%) in the third trimester. Among the patients with
dengue in early pregnancy, the mean age was 28.87 ± 5.08, 95% CI (24.83, 30.77), and gestational age was
14.20 ± 6.38, 95% CI (13.35, 21.25). Among the patients with dengue in late pregnancy, the mean age was
32.65 ± 6.97, 95% CI (29.82, 34.53), and gestational age was 32.08 ± 8.3, 95% CI (30.12, 37.60).

The patients with dengue in early pregnancy presented or had a history of the following symptoms: fever
(seven, 46.6%), vomiting (four, 26.6%), epigastric pain (two, 20%), and headache (one, 6.6%). For the
patients with dengue in late pregnancy, the presenting symptoms were fever (39, 100%), myalgia (30,
76.9%), headache (26, 66.6%), persistent vomiting (two, 5.5%), abdominal pain (one, 2.5%), and petechiae
(one, 2.5%).

The patients with dengue in late pregnancy had lower platelet counts (92564.10 ± 388 vs 110777.78 ± 340) (p
value = 0.435). Regarding the liver function profile, aspartate aminotransferase/alanine aminotransferase
(AST/ALT) in patients with dengue in late pregnancy was higher (149.03/156.77) than in patients with
dengue in early pregnancy (52.67/59.78). The difference in ALT was significant (p value = 0.048) (Table 2).
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Name of variables (n = 48)  
Gestational age (n = 48)

p value
< = 24 weeks (n = 09) > 24 weeks (n = 39)

IUGR N (%)
Yes 5 (55.6%) 5 (12.8%)

0.012
No 4 (44.4%) 34 (87.2%)

OLIGO N (%)
Yes 6 (66.7%) 7 (17.9%)

0.007
No 3 (33.3%) 32 (82.1%)

PTL N (%)
Yes 1 (11.1%) 2 (5.1%)

0.472
No 8 (88.9%) 37 (94.9%)

Stillbirth N (%)
Yes 0 (0.0%) 4 (10.3%)

1.00
No 9 (100.0%) 35 (89.7%)

Age Mean ± SD 34.11 ± 4.16 32.31 ± 7.47 0.716

Platelet Count Mean ± SD 110777.78 ± 34013.88 92564.10 ± 38886.34 0.435

AST Mean ± SD 52.67 ± 37.53 149.03 ± 174.63 0.069

ALT Mean ± SD 59.78 ± 31.32 156.77 ± 159.41 0.048

EFWT Mean ± SD 2.35 ± 0.63 2.66 ± 0.51 0.209

TABLE 2: Comparison between patients with dengue in early and late pregnancy
IUGR: Intrauterine growth restriction; OLIGO: Oligohydramnios; PTL: Preterm labor; AST: Aspartate aminotransferase; ALT: Alanine aminotransferase;
EFWT: Estimated foetal weight

Among the patients with dengue in early pregnancy (n = 15), five (33.3%) had an abortion (incidence in
general population = 10%). Six patients (66.7%) developed oligohydramnios later in pregnancy (prevalence
in general population = 4%), and five (33.3%) had the presence of warning signs. In the patients with dengue
in later pregnancy (> 24 weeks) (n = 39), only seven (17.9%) developed oligohydramnios, and warning signs
were present in seven (17.9%). Other complications in these patients were abruptio placenta (one, 1.7%);
postpartum haemorrhage (five, 12.8%), which is high compared with the prevalence in the general
population (2-4%); three (12.8%) developing dengue shock syndrome; and four (10.2%) deaths.

Dengue infection had adverse effects on the foetus as well. In the cases of dengue in early pregnancy (< 24
weeks), out of 15 cases, five (55.6%) had intrauterine growth restriction (IUGR). One (11.1%) had preterm
delivery. In cases of dengue in the second half of pregnancy (>24 weeks), out of 39 patients, five (12.8%)
developed IUGR and two (5.1%) had preterm labour. Four (10.3%) patients had a stillbirth. Therefore, IUGR
was more prevalent among the patients with dengue in early pregnancy (p value = 0.012), and
oligohydramnios was more prevalent (p value = 0.007) later in gestation, and it was statistically significant
(Table 2).

Dengue and abortion
Fifteen patients had a gestational age of less than or equal to 24 weeks (26.3%). Among them, seven (46.6%)
had a gestational age of less than 12 weeks. All the patients presented with fever and myalgia. Among these
15 pregnant patients who a gestational age of less than 24 weeks, five (33.3%) had an abortion. In patients
with a gestational age of less than 12 weeks, five out of seven had an early abortion, with the percentage as
high as 71.4%.

The characteristics of the patients who had an abortion (group A) were compared with those of the patients
whose pregnancy was uneventful (group B). The average age of the patients whose pregnancy continued
until term (group A) was 31 years, whereas the average age of the patients who had an abortion (group B) was
28 years. An important aspect that can be considered a predictive factor is the history of previous abortions.
Four out of the five patients (80%) who had an abortion had a previous history of one or two abortions,
whereas only two out of ten (20%) who had a successful pregnancy outcome had had previous abortions (p
value = 0.017). Similarly, a correlation was found between the patients with low platelet counts and raised
liver function tests. The average platelet count of the patients who had an abortion (group A) was 81,600 and
that of group B was 1,13,00 (p value < 0.001). Similarly, elevated liver enzymes had a significant p value of <
0.001 (Table 3).
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Name of variables (n = 15)  
Group (n = 15)

p value
Abortion  (n = 05) Non-Abortion (n = 10)

Parity N (%)

A0 1 (20.0%) 0 (0.0%)

0.004

A1 2 (40.0%) 0 (0.0%)

A2 1 (20.0%) 0 (0.0%)

A3 1 (20.0%) 0 (0.0%)

G1 0 (0.0%) 8 (80.0%)

G2 0 (0.0%) 1 (10.0%)

G3 0 (0.0%) 1 (10.0%)

Age Mean ± SD 31.00 ± 6.55 27.80 ± 4.16 0.440

Gestational age Mean ± SD 8.0 ± 1.41 17.30 ± 5.51 0.003

Platelet count Mean ± SD 90000 ± 17262.67 1130000 ± 27088.33 0.03

AST Mean ± SD 56.00 ± 28.31 53.80 ± 34.30 0.594

ALT Mean ± SD 77.00 ± 73.46 60.90 ± 27.78 0.859

TABLE 3: Predictors of Abortion
AST: Aspartate aminotransferase; ALT: Alanine aminotransferase

Other factors, such as age and its impact on abortion, were also studied. Increased age (31.12 vs 28 years)
was linked with a higher abortion rate, but the relation was not significant.

Discussion
In a recent study by Brar et al., the miscarriage rate was 4.5% [4]. In another study conducted in Sri Lanka,
the number of abortions observed was one at 24 weeks of gestation. It was a small study of 15 patients, and
none were in the first trimester, which can be a cause of underreporting [5]. In a study by Basurko et al. with
53 patients, late miscarriage was found in two patients (3.8%). However, the authors did not exclude the
confounding factor of gestational age, as patients in the third trimester are not at risk of abortion, which is
why a low percentage was shown [6]. Although the exact cause is unknown, various studies have shown that
it could be linked to hyperthermia, inflammatory response, and invasion of placental tissue by the virus [7-
9].

The detrimental effect of hyperthermia on pregnancy is well known. Many research studies have shown that
it causes congenital malformations and abortions in the first trimester. As stated by Graham et al.,
hyperthermia is a physical agent with a dose-response curve for abortions and malformations. The authors
further state that there is a response by the embryo known as heat shock response, which protects it from the
initial stages of hyperthermia. But if hyperthermia is not controlled, it can lead to congenital malformation
and abortion [7]. A paper by Edwards et al. states that even mild exposure during the preimplantation period
and more severe exposure during embryonic and foetal development often result in prenatal death and
abortion [8].

Another theory proposes that the dengue virus causes an inflammatory response in the placenta and vertical
transmission of the virus. As stated in a paper by Ribeiro et al., inflammatory responses include deciduitis,
choriodeciduitis, intervillositis, focal and multifocal villitis, necrotizing villitis, proliferative villitis, and
multifocal necrotizing villitis. They affect the growing embryo and cause abortion. Later in pregnancy, they
can cause preterm birth [9].

Searching more literature, in another study, 5.2% of women who had an abortion showed recent dengue
infection. Here, the study population is the number of patients who had an abortion [10]. Another study
showed eight (32%) out of 25 women had an early miscarriage [11]. Finally, a study by Agarwal et al. showed
that spontaneous abortion occurred for four of six women diagnosed with dengue in the first trimester and
one in two women diagnosed in the second trimester [12].

Predictive factors for abortion
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The two predictive factors that were observed were the previous history of abortions and the presence of
thrombocytopenia. Pregnancy comprises a unique immunological condition to protect the foetus from
maternal rejection, allowing adequate foetal development and protection against microorganisms [13,14]. In
viral infections, there is the maternal immunological response, but in patients with recurrent abortions, the
delicate immunological response is already disturbed, which is further altered by infection.

Another factor is thrombocytopenia, which probably causes an increased risk of haemorrhage between
foetal membranes and decidua, leading to the disruption of pregnancy. The cause of thrombocytopenia in
dengue is decreased bone marrow production, attenuation of megakaryocyte maturation, and increased
destruction of platelets; hence there is an increased incidence of haemorrhage in these patients [15,16]. The
average platelet count in patients with abortion was lower than in patients in which the pregnancy
continued, with a significant p value.

This study has two limitations, which are the small sample size and its retrospective nature. However, it can
be part of a larger analytical study which is the need of the hour.

Conclusions
Dengue infection can affect pregnancy in any trimester, ranging from abortion in the first trimester to severe
maternal illness in the second and third trimesters. While treating these patients with dengue in early
pregnancy, we have to be aware of the high probability of these patients developing intrauterine growth
restriction and oligohydramnios and should be treated in a tertiary hospital.

These patients have a higher risk of abortion (33.3%) and patients with the presence of predictive factors like
thrombocytopenia and previous history of abortions should be careful. The knowledge of the association of
dengue with abortion and its other fetomaternal effects is especially important in patients living in dengue-
endemic areas like Andhra Pradesh, Arunachal Pradesh, Assam, and Bihar in India.
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