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SUMMARY

Introduction: Dengue is a mosquito-borne viral disease.
It has been associated with high maternal and foetal
morbidity and mortality. Therefore, this study aimed to
describe the outcomes of Dengue infection in pregnant
women in terms of maternal bleeding, miscarriage, pre-
term delivery, severe Dengue, Dengue shock and ma-
ternal mortality, as well as foetal outcomes in terms of
foetal distress, low birth weight and neonatal mortality.
Methods: This systematic review followed PRISMA guide-
lines and was PROSPERO-registered (CRD42024578212).
It examined publications from 2019-2024 across major da-
tabases, including Medline, Scopus, Web of Science, Scie-
lo, and CENTRAL. The selection process utilised Rayyan
AI® for duplicate removal, followed by a two-reviewer
screening system. The two reviewers initially filtered the
papers by title and, then, by abstract; finally, they read the
full text and chose the articles to synthesise. The same two
reviewers performed data extraction independently using
a Microsoft Excel® matrix. For the risk of bias assessment
and Quality evaluation, the ROBINS-E tool and the
STROBE guidelines were employed.

B INTRODUCTION

D engue is a viral disease transmitted by mos-
quitoes and is prevalent in tropical and sub-
tropical regions, with nearly half of the global
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Results: Maternal Dengue was associated with an in-
creased risk of preterm delivery and complications such
as obstetric bleeding, especially postpartum haemor-
rhage, which was a complication that reached propor-
tions of up to 25% in some studies.

Severe Dengue and Dengue shock were also complica-
tions present in these women; thrombocytopenia was
the most common sign, and complications such as
pre-eclampsia and multi-organ dysfunction appeared,
leading to fatal outcomes such as maternal and foetal
mortality.

Conclusions: Dengue infection during gestation carries
significant maternal health risks, including complica-
tions such as bleeding, miscarriage and preterm deliv-
ery. In addition, it is associated with foetal distress and
low birth weight, as well as increased foetal and neona-
tal mortality, highlighting the need for vigilance and
appropriate medical care.

Keywords: Dengue, severe dengue, pregnancy, maternal
mortality, foetal mortality.

population at risk [1-3]. The World Health Organ-
ization 2024 estimated that between 100 and 400
million infections occurred annually, resulting in
an economic burden exceeding 8.9 billion dollars
annually [3-6].

The dengue virus (DENV), a positive-strand RNA
virus from the Flaviviridae family, has a nucleo-
capsid of about 50 nanometres and a genome
length of 11 kb, encoding three structural and sev-
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en non-structural proteins, including NS1, which
is linked to severe complications [7-10]. Dengue
can be asymptomatic, with only 20% of cases
showing symptoms, primarily fever, intense head-
aches, joint and muscle pain, skin rashes, and nau-
sea [11-13].

The disease progresses through three phases: fe-
brile, critical (where severe dengue or dengue
shock may occur), and resolution [14-15]. Severe
dengue predominantly affects children under 15
years old and individuals with pre-existing anti-
bodies to any of the four DENV serotypes, a phe-
nomenon known as ‘antibody-dependent en-
hancement’. This situation occurs because these
antibodies can facilitate the entry of the virus into
cells, leading to a more severe immune response.
When someone previously infected with one sero-
type encounters a different serotype, the antibod-
ies produced during the first infection may not
effectively neutralise the new virus. Instead, they
can bind to it and enhance its uptake by immune
cells, resulting in increased viral replication and a
heightened risk of severe illness. This mechanism
contributes to the severity of Dengue in suscepti-
ble populations, particularly in children, who may
have less robust immune responses [14-15].
Pregnant women face heightened risks, including
significant bleeding and severe forms of the dis-
ease [16]. They are more susceptible to dengue-in-
duced shock, and physiological changes during
pregnancy, such as hypotension and increased
heart rate, can obscure dengue symptoms, compli-
cating diagnosis [15-17]. Increased capillary per-
meability may lead to acute pulmonary oedema if
hyperhydration is not properly managed during
the critical phase. Thus, distinguishing between
dengue symptoms and normal pregnancy chang-
es is essential [17-19].

This systematic review aims to detail the symp-
toms of dengue infection in pregnant women, fo-
cusing on maternal and foetal outcomes.

B MATERIALS AND METHODS

This systematic review adhered to the PRISMA
guidelines and was registered in PROSPERO un-
der the identifier CRD42024578212.

Eligibility criteria
Clinical trials (randomized and non-randomized)
and observational studies (cross-sectional, cohort,

Table 1 - Search formulas in the different databases
and clinical trial registries.

Database/Trial
Registry

Search formula

(((maternal) OR (fetal)) OR
(pregnancy)) AND (dengue).

(TITLE-ABS-KEY (maternal) OR TITLE-
ABS-KEY (fetal)

PubMed/ Medline

Scopus OR TITLE-ABS-KEY (pregnancy)
AND TITLE-ABS-KEY (dengue)) AND
PUBYEAR > 2018 AND PUBYEAR <

2025

(((ALL=(maternal)) OR ALL=(fetal))
OR ALL=(pregnancy)) AND
ALL=(dengue).

Web of Science

(Maternal) OR (Fetal) OR (Pregnancy)

Scielo AND (Dengue)

“Maternal” in Title Abstract Keyword
OR “Fetal” in Title Abstract Keyword
OR “Pregnancy” in Title Abstract
Keyword AND “Dengue “ in Title
Abstract Keyword - (Word variations
have been searched)

CENTRAL

or case-control) were included. Systematic, explor-
atory, and narrative reviews, as well as clinical cas-
es or case series, were excluded.

Sources of information

The review covered studies published between
2019 and 2024, utilizing databases such as Medline
(PubMed), Scopus, Web of Science, and Scielo,
along with the Cochrane Central Register of Con-
trolled Trials (CENTRAL), following Cochrane
guidelines [20]. The search formulas are summa-
rized in Table 1.

Study selection process

Search results were processed using Rayyan AI®,
where the Al removed duplicates. Two independ-
ent reviewers assessed the titles’ relevance in the
initial screening and further evaluated articles
meeting the initial criteria through their abstract.
The reviewers read the selected manuscripts fully
after the second screening to confirm eligibility
and explore references for additional relevant
studies.
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Data extraction process

Data were synthesized in a Microsoft Excel® ma-
trix, capturing variables like authors, publication
year, geographic location, study design, follow-up
duration, patient count, and participant age,
alongside maternal and foetal outcomes. Two re-
viewers independently extracted data, resolving
discrepancies through discussion. In cases where
differences in opinion arose between the authors,
both parties revisited the article and engaged in
thorough discussions to reach a consensus. This
collaborative approach ensured that all perspec-
tives were considered, ultimately leading to a res-
olution of the discrepancies. The corresponding
authors of the papers were also contacted for any
missing information to enhance the completeness
and accuracy of the data collected.

Assessment of risk of bias

The risk of bias was evaluated using the ROB-
INS-E tool from Cochrane® [20]. Two reviewers
assessed studies independently, with disagree-
ments resolved by consensus.

Synthesis methods
A narrative synthesis summarized the extracted
information, detailing outcomes aligned with the

review’s objectives and presenting key findings
from each manuscript.

Assessment of publication bias

The authors checked compliance with STROBE
guidelines to evaluate the certainty of the evi-
dence. Discrepancies in assessments were resolved
by consensus, with scores classified as high (270%),
moderate (40%-69%), or low (<40%) quality.

B RESULTS

Selection of studies

Searches were performed in various databases,
obtaining 334 records in Medline, 553 in Scopus,
366 in Web Of Science, 50 in Scielo and 10 in
CENTRAL, and two manuscripts by reverse
search. One thousand three hundred and fifteen
manuscripts were imported into Rayyan AI®,
eliminating duplicates and leaving 750 texts. Af-
ter a review by title, 450 were discarded, leaving
300 for reading abstracts. Of these, 250 did not
meet the inclusion criteria, and 50 were read in
complete text. Of these last 50 manuscripts, 34
were eliminated: 24 for addressing other febrile
diseases and 10 for treating fever in pregnancy
without considering relevant outcomes. Finally,

Figure 1
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the screening process of the
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16 papers were included for the final analysis.
The diagram summarizing the screening process
according to the PRISMA methodology is shown
in Figure 1.

Characteristics of the studies

Regarding the typology of the manuscripts, all
were observational. The studies by Kallur et al.,
Sondo et al., Thiyagalingam et al., Escobar et al.,
and Brar et al. were cross-sectional [21-25]. The
studies by Nujum et al., Naik et al., Gupta et al. and
Mewada et al. were prospective cohort studies [26-
29]. Meanwhile, the studies by Singkibutr et al.,
Tougma et al., Mubashir et al. and Sagili et al. were
retrospective cohort studies [30-33].

The study by Paixao et al. was a population-based
cohort study; Mulyana et al. was a prospective lon-

gitudinal study with follow-up to six weeks post-
partum, and Ortiz-Mesina ef al. was a case-control
study [34-36].

The total number of patients included in the 16
studies was 18,359 with Dengue and 16,740,584
without Dengue. The participants’ ages ranged
between 19 and 43. Table 2 summarizes the main
characteristics of the studies.

Risk of bias of individual studies

The risk of bias was analysed with the ROBINS-E
tool and is presented in Figure 2. This tool consists
of seven domains that identify the risk of different
types of bias, such as confusion, selection, and
classification. In this case, six observational stud-
ies were classified as “with some concerns about
the risk of bias” in their total score.

Table 2 - Characteristics of the studies included in the review.

Study Maternal outcomes Foetal outcomes Foetal
! Study design and Number of (bleeding, abortion, ) Maternal | mortality/
(Author=, year) llow- tients Age reterm birth, severe (foctal distress, low mortalit Neonatal
Location follow-sp patien Dp ’ birth weight) Y .
engue, Denguie shock) mortality
Nujum Prospective cohort 74 with 240 years | Preterm birth 6 vs. 143; | Low birth weight = 0Vs.7
et al. [26] study Dengue 1,198 IQR 5 RR 0.98 (0.94-1.02) 14 vs. 234;
(2019) 6 months without Abortions 0 vs. 122 RR 0.96
India Dengue Severe Dengue 2 (0.55-1.70)
Kallur Cross-sectional 44 with = Obstetric bleeding 5 | Low birth weight | 1 of 44 1of 44
etal. [21] study Dengue Abortions 0 7 of 44
(2019) Preterm birth 20 Foetal distress
India Severe Dengue 7 13 of 44
Dengue shock 1
Ortiz-Mesina Case-control study 15 with 253+28 Obstetric bleeding Foetal distress 0vs. 0* 0vs. 0*
et al. [36] Dengue Ovs. 1* 2vs. 4
(2019) Abortions 0 vs. 4
Mexico 100 without Preterm birth 1 vs. 1
Dengue Severe dengue 0*
Dengue shock 0*
Sondo et al. [22] Cross-sectional 25 with 30£135 | Obstetric bleeding 6 Foetal distress 3 10f 25 4 0f 25
(2019) study Dengue Preterm delivery 3
Burkina Faso Severe dengue 9
Paixao et al. [34] | Population-based 17,673 with 25-30 Preterm birth Low birth - -
(2019) cohort study Dengue years 1,389 vs. 1,191,644 weight
Brazil between 2006 and 66% 1,484 vs.
2012 16,738,000 15,475,688
without
Dengue
Mulyana Observational 41 with = Obstetric bleeding 3 Foetal distress 1 6 of 41 20f 41
et al. [35] study with follow- Dengue Abortions 1
(2020) up at 6 weeks Preterm birth 7
Indonesia postpartum Severe Dengue 6

Continue >>>
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>>> Continue

Study Maternal outcomes Foetal outcomes Foetal
! Study design and Number of (bleeding, abortion, ) Maternal | mortality/
(Author=, year) llow- tients Age reterm birth, severe (foetal distress, low mortalit Neonatal
Location follow-ip patien Dp ! birth weight) Y .
engue, Denguie shock) mortality
Naik et al. [27] Prospective 7 with 22+3 Preterm birth 1vs.8 | Low birth weight - 0Vs. 4
(2020) observational Dengue 2Vs.7
India study with follow-
up at 6 months 42 without
postpartum Dengue
Singkibutr Retrospective 48 with 26+5 Obstetric bleeding 33 | Low birth weight | 1Vs.0 1Vs.3
etal. [30] cohort study Dengue vs. 3 7 Vs. 55
(2020) Abortion 1 vs. 38
Thailand 500 without Preterm birth 12 vs. 58
Dengue Severe dengue 27
Dengue shock 7
Thiyagalingam Cross-sectional 52 with 24+32 | Obstetric bleeding 13 | Foetal distress 11 | 4 of 52 2 of 52
etal. [23] study Dengue Abortion 2* Low birth
(2020) Preterm birth 12* weight 10*
India Severe dengue 16
Dengue shock 3
Tougma Retrospective 121 with 271+6.2 | Obstetric bleeding 0 = 5Vs. 1 4Vs. 8
etal. [31] cohort study Dengue vs. 1
(2020) Abortion 2 vs. 32
Burkina Faso 303 without Preterm birth 12 vs. 11
Dengue
Mubashir Retrospective 33 with 28+4 Abortion 1 Vs. 1 = 5Vs. 1 1Vs.2
etal. [32] cohort study with Dengue Severe Dengue 5
(2020) follow-up at 6 24 with other Shock due to Dengue 5
Pakistan weeks postpartum infections
Escobar Descriptive 47 con 21+55 Obstetric bleeding 2 | Foetal distress 1 0of 47 0of 47
et al. [24] observational Dengue Preterm delivery 3
(2020) study Severe Dengue 5
Colombia Dengue shock 4
Brar et al. [25] Descriptive 44 with 245+0.7 | Obstetricbleeding 10 | Foetal distress 6 7 of 44 6 of 44
(2021) observational Dengue Abortion 2 Low birth
India study Preterm birth 15 weight 13
Severe dengue 18
Dengue shock 18
Gupta Prospective 41 with 257 +34 | Obstetric bleeding 5 = 6Vs.0 =
et al. [28] observational Dengue vs. 4
(2021) study Preterm delivery 1
India 63 without vs. 0
Dengue
Sagili et al. [33] Retrospective 91 with 252+4.1 Obstetric bleeding Low birth weight | 6 Vs.0 10 Vs. 17
(2022) observational Dengue 2vs. 6 41vs. 163
India study Abortion 3 vs. 23
317 without Preterm birth 25 vs. 63
Dengue Severe Dengue 6
Dengue shock 5
Mewada Prospective 3 with = Severe Dengue 1 Low birth weight = =
et al. [29] observational Dengue 1Vs.29
(2023) study
India 47 without
Dengue

* Data provided by the corresponding author and not appearing in the published text.
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Figure 2

Analysis of risk of bias

in observational studies according
to the ROBINS-E tool of the
Cochrane collaboration.
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Results of individual studies

1. Obstetric bleeding
In the study by Kallur et al., five cases of bleeding

in the form of postpartum haemorrhage were
identified, something similar to those reported by
Thiyagalingam et al., where postpartum haemor-
rhage affected 13 of the patients, which represent-
ed 25% of the population reviewed [21,23]. Two of
these patients required massive transfusion of
blood products. According to Brar et al., out of a
total of 40 women who gave birth, 10 (25%) expe-
rienced postpartum haemorrhage [25]. Of these,
three women needed uterine tamponade with a
Bakri balloon, one woman required drainage of
vulvar hematoma, and the rest were treated with
pharmacological methods. Other authors, such as
Escobar et al. and Sagili et al., also reported two
cases of postpartum haemorrhage in each of their
studies, with the difference that Sagili et al. also
reported six postpartum bleedings in patients
without Dengue; but the difference was not signif-
icant (2.5% vs. 2.0%; p = 0.76) [24, 33].

Sondo et al. described five cases of intrapartum ob-
stetric haemorrhage and one postpartum, indicat-
ing that 25% of the patients had thrombocytope-

nia, with platelet counts of less than 50,000/ mm?,
for which they received platelet transfusion [22].
On the other hand, Mulyana et al. observed two
cases (4.9%) of postpartum haemorrhage and one
case of placental abruption haemorrhage that end-
ed in emergency caesarean section [35]. Addition-
ally, in the study by Singkibutr et al., 36 cases of
postpartum haemorrhage were reported, corre-
sponding to 6.6% of the analysed cohort, of which
33 cases occurred in women with dengue and
three in women without the infection [30].

2. Spontaneous abortions

The study by Ortiz-Mesina et al. did not identify cas-
es of abortions in patients with Dengue; the multi-
variate analysis adjusted for obstetric risk factors
found that neither Dengue infection nor obstetric
history was associated with abortion (p = 0.129) [36].
Singkibutr et al. found 39 spontaneous abortions,
corresponding to 7.1% of the cohort, of which one
(2.1%) occurred in a woman with Dengue. In con-
trast, the other 38 (7.6%) occurred in women with-
out Dengue, although there were no differences
between the groups (p = 0.23) [30]. In the study by
Tougma et al., two cases of spontaneous abortion
were identified, corresponding to 1.6% of the total
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number of patients with Dengue and 32 cases
(10.5%) in those without the infection [31].

Also, Mubashir et al. recorded one abortion in the
group of patients with Dengue and one abortion
in patients without Dengue [32]. Brar et al. report-
ed two spontaneous abortions, corresponding to
4.5% of the total number of pregnancies with Den-
gue and Sagili et al. reported three spontaneous
abortions among patients with Dengue and 23 in
the control group (3.3 vs 7.2), but the difference
was not significant p = 0.15 [25, 33].

3. Preterm birth

Preterm birth and associated complications were
investigated in several studies regarding maternal
Dengue. Nujum et al. reported an RR of 8.08 (95%
CI: 4.34 to 15.09) for preterm birth, premature rup-
ture of membranes, and meconium appearance
[26]. Paixao et al. noted a slight increase in the risk
of premature birth associated with maternal Den-
gue, rising from 7.3% to 7.9% (RR: 1.1, 95% CI: 1.0
to 1.2) [34]. Severe Dengue significantly increased
this risk, escalating rates from 7.3% to 15.2% (OR:
2.4,95% CI: 1.3 to 4.4), particularly within the first
ten days of illness (RR: 2.0, 95% CI: 1.6 to 2.6).
Naik et al. found nine premature birth cases, with
only one linked to Dengue, showing no significant
difference (p > 0.05) [27]. Contrastingly, Singkibutr
et al. reported a significant prevalence of prema-
ture births in Dengue-infected pregnant women
(25% vs. 11.6%, p = 0.008), with logistic regression
indicating an OR of 2.1 (95% CI: 1.0 to 4.4; p =
0.049) for premature birth due to Dengue [30].
Tougma et al. identified 12 preterm births (9.9%)
among Dengue patients compared to 11 cases
(3.6%) in non-infected patients, with a statistically
significant difference (p = 0.016) [31]. Sondo et al.
documented three preterm births (12%) leading to
fatalities, while Escobar et al. reported three pre-
mature births, two requiring hospitalization and
presenting neonatal complications [22, 24].

Brar et al. found that 15 premature babies (37.5%)
were born to Dengue-positive mothers, with three
cases in severely ill women, including one deliv-
ery via caesarean section due to placental abrup-
tion [25]. Finally, Sagili et al. noted a higher pro-
portion of premature births among Dengue-infect-
ed women (32.1%) compared to controls (22.7%)
[33]. However, this difference was not statistically
significant (p = 0.08), and it presented an RR of
1.33 (95% CI: 0.89 to 1.97).

4. Severe Dengue
Singkibutr et al. found 27 cases of severe Dengue,

representing 56.3% of the patients with Dengue. Brar
et al. reported 18 cases, of which eight had acute kid-
ney injury, and four with liver failure [25, 30].
Thiyagalingam et al. identified 16 women with se-
vere Dengue, with thrombocytopenia as the most
common warning sign [23]. A platelet count <
20,000/mm?3 was reported in seven women, with
the majority requiring platelet transfusions. In ad-
dition, 46.2% of the pregnant women had abnor-
mal liver function tests. Severe preeclampsia was
observed in eight women, with HELLP syndrome
in six of them.

Sondo et al. reported that nine women (36%) had
severe Dengue, with elevated AST levels [22].
Kallur et al. documented seven cases of severe
Dengue with platelets < 100,000/ mm? and elevat-
ed liver enzymes; additionally, three cases pre-
sented acute pulmonary oedema, encephalitis and
acute kidney injury [21].

Other studies reported low levels of severe Den-
gue: Sagili et al. described six cases, Mubashir ef al.
and Escobar ef al. reported five cases each, Nujum
et al. documented two cases, and Mewada ef al. a
single case of severe Dengue [24, 26, 29, 32, 33].

5. Dengue-induced shock

In the study by Brar ef al., 18 women had a shock
in the context of Dengue infection, of which seven
died, all with platelet levels below 100,000/mm3
and elevated liver enzyme levels [25]. On the other
hand, Singkibutr et al. found seven cases of Den-
gue-induced shock, corresponding to 14.6% of pa-
tients with Dengue [30]. Also, Mubashir et al. re-
ported five cases of Dengue-induced shock in pa-
tients who eventually died [32].

Sagili et al. also reported 5 cases of Dengue shock
who died. Similarly, in the study by Escobar et al.,
four patients had acute respiratory distress syn-
drome in the context of capillary leak [24, 33]. Ad-
ditionally, in the study by Thiyagalingam et al.,
three women experienced multiple organ dys-
function syndrome secondary to dengue [23]. Fi-
nally, the study by Kallur et al. reported a single
case of Dengue-induced shock among 44 patients
who had the infection [21].

6. Foetal distress
Acute foetal distress was a condition reported by
Nujum et al. in pregnant women with Dengue,
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with an RR of 8.08 95% CI (4.34 to 15.09), com-
pared to those who did not have the infection [26].
For their part, Kallur et al. mention that the rate of
caesarean sections in their work was 84% (n = 37),
with foetal distress being one of the leading caus-
es, with 35% (n = 13) of the cases [21]. Consequent-
ly, Brar et al. reported that 35% of pregnancies
were terminated by caesarean sections, of which
six (13.6%) were due to foetal distress [25].
Additionally, Thiyagalingam et al. indicated a cae-
sarean section rate of 44.2% (n = 23), and the most
common indication for caesarean section was foe-
tal distress (n = 11) [23]. On the other hand, Muly-
ana et al. reported five patients (12.2%) who un-
derwent emergency caesarean section due to vari-
ous complications, one of them due to foetal dis-
tress, another due to placental abruption, and two
with decreased platelet count and one with res-
piratory complications due to pneumonia [35].

In the work of Ortiz-Mesina ef al., 13% of cases of
foetal distress were identified in pregnant women
with Dengue vs. 4% in those without the infection
[36]. The specific risk of presenting foetal distress
due to exposure or not to the infection was ana-
lysed, and no significant association could be
found between viral exposure and the outcome (p
>0.05).

7. Low birth weight

In the study by Paixao et al., maternal Dengue was
associated with a slight increase in the risk of low
birth weight (7.2% vs. 8.4%), with a RR 1.2; 95% CI
(1.1 to 1.2) [34]. This risk increased even more in
mothers with severe Dengue, as evidenced by an
RR of 2.1 with 95% CI (1.1 to 4.0) [34].

The other studies did not find significant differ-
ences between the weights of children of mothers
with and without Dengue. For example, Nujum et
al. described 14 neonates with low birth weight in
mothers with Dengue vs. 234 in mothers without
Dengue; RR 0.96 with 95% CI (0.55 to 1.70) [26].
Naik et al. also identified nine patients with low
birth weight, of which two were children of pa-
tients with Dengue; OR of 1.9 with 95% CI (0.1 to
16.8) [27].

In the study by Sagili et al., 41 neonates with low
birth weight were documented among mothers
with Dengue and 163 in those without the disease;
the risk of low birth weight associated with Den-
gue had a RR of 1.13, with 95% CI (0.87 to 1.45)
[33]. Finally, Singkibutr et al. reported that low

birth weight had no statistically significant differ-
ences between children of mothers with and with-
out Dengue (p = 0.454) [30].

8. Maternal mortality

Seven women (15.9%) died in the work reported
by Brar et al. [25]. All the women who died had
severe Dengue with a platelet count of less than
100,000/mm? and liver transaminases exceeding
twice the standard limit [25]. Among the seven
cases of maternal deaths, five women presented
with gestations beyond the age of foetal viability,
and all these women had live births without neo-
natal complications; also, four of these women
had required transfusions of blood products [25].
In the study by Gupta et al., there were six maternal
deaths in pregnant women with Dengue, with a
higher probability of mortality than in patients
without Dengue with an OR of 19 and 95% CI (1.01
to 357.10) [28]. Sagili et al. found six maternal
deaths among the group of patients with Dengue,
five of them due to Dengue shock syndrome and
one due to severe Dengue [33]. Likewise, four of
the 52 women in the study by Thiyagalingam et al.
died from complications associated with Dengue,
three of them with severe Dengue and one with
Dengue with warning signs [23]. Two were in the
third trimester of pregnancy, and two were in the
first days postpartum [23]. All four patients had a
platelet count below 30,000/ mmJ3; three had preec-
lampsia, and one had placental abruption [23].

In the study by Mubashir et al., five maternal deaths
were reported in the group of patients with Den-
gue and one death among those without Dengue,
a difference that was not significant (p = 0.98) [32].
Similarly, Tougma et al. reported five deaths (4.1%)
in the group with Dengue infection and one death
(0.3%) in the group without the disease, a differ-
ence that was significant p = 0.008. Furthermore,
the probability of maternal death was higher
among patients with viral infection, with an OR of
2.09 with a 95% CI (1.08 to 4.05) [31].

9. Foetal mortality/neonatal mortality

In the study by Sagili et al., eight stillbirths and
two neonatal deaths were found in patients with
Dengue, while in patients without Dengue, there
were seven neonatal deaths and ten stillbirths [33].
The risk of foetal death was higher among patients
with the disease, with an RR of 2.67 with a 95% CI
(1.09 to 6.57).
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Intrauterine foetal deaths in the study by Tougma
et al. were higher in the group of patients with
Dengue; in fact, there were four cases (3.3%), and
in patients without the disease, there were eight
cases (2.6%), this difference was not significant (p
> 0.05) [31]. Likewise, Sondo et al. reported four
cases of neonatal mortality, of which three were
due to prematurity and one to severe infection;
all cases occurred in children of patients with
Dengue [22].

In the study by Mulyana et al., two cases (4.87%) of
intrauterine foetal death were documented among
patients with Dengue, which was similar to that
reported by Thiyagalingam et al., where two still-
births were recorded. The mothers of these still-
births had severe forms of Dengue and had com-
plications such as preeclampsia and placental
abruption [23, 35].

In the work by Singkibutr et al., no differences
were found in neonatal or foetal mortality be-
tween the products of pregnancy of women with
and without Dengue (p = 0.30); however, there
was one neonatal death among patients with Den-
gue and three in the group of patients without
Dengue [30]. Finally, Naik et al. identified four
deaths that occurred in children of women with-
out Dengue, one case of foetal death and three
deaths recorded during follow-up after birth. This
situation was not associated with Dengue (p >
0.05) [27].

Publication bias and certainty of evidence

We checked the percentage of compliance in writ-
ing manuscripts according to the STROBE tem-
plate. It was estimated that in order to consider the
studies sufficient quality, they had to meet a mini-
mum of 70% of the recommendations. See Figure 3.

B DISCUSSION

Bleeding rates in the studies ranged from 6% to
25%, with most of these events being postpartum
haemorrhages, spontaneous vaginal bleeding, or
placental abruption [21-25]. Studies such as that
by Thiyagalingam et al. indicated that some pa-
tients required massive transfusions of blood
products and additional treatments, such as those
described by Brar et al., which included intrauter-
ine balloon tamponades and hematoma drainage
[23, 25]. On the other hand, Sagili et al. and Gupta
et al. confirmed no significant differences in bleed-
ing rates between women with and without den-
gue infection [28, 33]. A 2022 meta-analysis also
corroborated the lack of significant association
between Dengue virus infection during pregnancy
and obstetric bleeding, with an OR of 2.79, with a
95% CI (0.86 t0 9.07; 1= 61%) [37]. However, other
studies, such as that of Machain-Williams et al., re-
ported obstetric haemorrhage in pregnant women
with Dengue and severe Dengue [38]. Likewise,
the work of Sharma et al. showed haemorrhagic
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manifestations in seven pregnant women with
Dengue, of which three experienced postpartum
haemorrhage, highlighting one case of Dengue-in-
duced shock [39]. The variation in results across
these studies may stem from differences in study
design, sample size, and the specific populations
examined, which can influence the observed out-
comes and the generalisability of the findings.
Regarding spontaneous abortion in women with
Dengue, several studies, such as those of Or-
tiz-Mesina et al., Sagili et al., and Singkibutr et al.,
found no relationship between Dengue infection
and the risk of spontaneous abortions, with p val-
ues greater than 0.05 [30, 33, 36]. In line with this,
the meta-analysis by Rathore et al. also reported
that there was no significant association between
Dengue infection in pregnancy and spontaneous
abortions, with an OR of 0.64, with 95% CI (0.20 to
1.98) and a heterogeneity of 1> = 57% [37]. On the
other hand, the 2017 meta-analysis by Xiong et al.
showed a pooled OR of 1.77 with 95% CI (0.99 to
3.15) and low heterogeneity (I> = 17.5%), suggest-
ing that there was also no significant association
between maternal Dengue infection and sponta-
neous abortion [40]. However, Paixdo et al. me-
ta-analysis reported an OR of 3.51 with 95% CI
(1.15 t0 10.77) and a heterogeneity of I = 0%, indi-
cating a statistically significant association with
Dengue [41]. A study by Sinha and Datta found
that the incidence of spontaneous abortions in
women with and without Dengue was 33.3%,
reaching 71.4% in those with less than 12 weeks of
gestation [42]. Risk factors such as gestational age
of less than 12 weeks (p = 0.003) and decreased
platelet count in the context of severe Dengue (p =
0.03) were identified [42]. The differences in find-
ings regarding the relationship between Dengue
infection and the risk of spontaneous abortions
can be attributed to the timing of the infection dur-
ing pregnancy, as early infections may have differ-
ent implications than those occurring later. Varia-
tions in methodologies for assessing spontaneous
abortion rates and differing definitions of what
constitutes an abortion further contribute to the
inconsistencies in reported associations.

The third outcome analysed was the relationship
between preterm delivery and dengue infection.
The study by Nujum et al. revealed that preterm
delivery and premature rupture of membranes
were associated with Dengue, with an RR of 8.08,
p <0.05 [26]. Paixdo et al. found that maternal Den-

gue increased the risk of preterm delivery, espe-
cially in severe cases (OR of 2.4, p < 0.05) [34]. The
meta-analysis by Paixao et al. showed an overall
crude OR of 1.71 for the association between Den-
gue and premature birth, with a 95% CI (1.06 to
2.76) and heterogeneity of 12 = 56.1%, this confi-
dence interval being borderline. In other meta-
analyses, such as those by Xiong et al. and Rathore
et al., no significant association was found (p >0.05)
[37, 40, 41].

For the fourth outcome, severe Dengue in preg-
nant women was analysed. Romero-Machado et
al. found that severe Dengue affected 45.5% of
pregnant women compared to 17.5% of non-preg-
nant women [43]. In the study by Machain-Wil-
liams et al., of 82 patients with confirmed infec-
tions, 15.9% presented severe Dengue [38]. In con-
trast, Annan et al. studied 94,832 women in Mexico
[44]. They found that only 1.8% of pregnant wom-
en presented severe Dengue, similar to what was
reported in our systematic review, where 96 cases
of severe Dengue were reported among 18,359
women, representing 0.52%. In addition, it was
highlighted that severe Dengue can be confused
with HELLP syndrome, which is characterized by
thrombocytopenia and elevated liver enzymes
[45-47]. Machain-Williams ef al. reported that
92.3% of patients with severe Dengue presented
thrombocytopenia and elevations in AST and ALT
[38]. The overlap of symptoms between severe
Dengue and HELLP syndrome can complicate the
diagnosis, especially in pregnancies close to term,
as pointed out by Patnaik ef al. and Harde et al.,
since both conditions can present alterations in liv-
er function and haemorrhagic symptoms, which
makes their differentiation difficult [48, 49].
Healthcare providers should be vigilant in differ-
entiating between severe Dengue and HELLP syn-
drome, especially in late pregnancy, to ensure
timely and appropriate management. Regular liv-
er function and platelet count assessments may be
recommended to identify complications early.
The fifth outcome analysed was Dengue-induced
shock, with 43 cases among 18,359 patients, repre-
senting a proportion of 0.23% (95% CI: 0.17% to
0.32%). In comparison, Agarwal et al. reported a
proportion of 14.5%, associating this shock with
more significant maternal morbidity and mortali-
ty [50]. Likewise, the meta-analysis by Rathore et
al. found a prevalence of 14.9% among 418 partic-
ipants, with moderate heterogeneity (I =73%, p <
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0.0001) [37]. Dengue shock is influenced by physi-
ological factors of pregnancy, such as increased
blood volume and heart rate, which may make
pregnant women more susceptible to hypotension
and circulatory collapse in case of plasma loss [37,
51, 52]. In addition, changes in peripheral vascular
resistance, driven by oestrogens and nitric oxide,
contribute to this susceptibility [50, 53]. Capillary
permeability induced by Dengue virulence fac-
tors, especially the NS1 protein, has a more severe
effect on pregnant women, resulting in more se-
vere disease [54, 55]. The pregnant woman’s im-
mune system also adapts to protect the foetus,
which may decrease the effectiveness of the im-
mune response against Dengue [56, 57]. This state
of immunological tolerance allows the develop-
ment of the foetus without being attacked by the
maternal immune system but also reduces the re-
sponse against external pathogens [10, 19, 58].
These modifications, together with cardiovascular
changes, increase the severity of DENV disease
and the risk of serious complications, including
shock [59, 60]. The discrepancies in reported rates
of Dengue-induced shock may be attributed to dif-
ferences in study populations, methodologies, and
definitions of shock, which can lead to variations
in how cases are identified and reported.

Foetal stress was identified as the sixth outcome in
the review, showing a strong association with ges-
tational Dengue, with an RR of 8.08 (95% CI: 4.34
to 15.09) [26]. The caesarean section rate was high,
reaching up to 84%, with foetal stress being the
cause in 35% of cases [21]. According to Lopez-Bar-
roso et al., Dengue was related to foetal stress in
10% of cases of infected patients, being a signifi-
cant cause of dystocic delivery [61]. In the study
by Machain-Williams et al., foetal stress was re-
ported in five women with severe Dengue, repre-
senting 6% of the total treated, all requiring emer-
gency caesarean sections [38]. Romero-Angarita et
al. documented that caesarean sections were per-
formed in four patients due to acute foetal stress
[62]. The seventh outcome analysed was low birth
weight; Paixao et al. showed that maternal Den-
gue, especially severe, increases the risk of low
birth weight, with a RR of 2.1 (p <0.05) [34]. How-
ever, other studies, such as those by Nujum et al.
and Naik et al., found no significant differences in
the birth weight of new-borns of mothers with and
without Dengue [26, 27]. The meta-analysis by
Paixao et al. reported that, although low birth

weight was a common adverse outcome, the crude
OR was 1.41 (95% CI: 0.90 to 2.21), which was not
statistically significant [41]. Likewise, the me-
ta-analysis by Xiong et al. showed no association
between Dengue and low birth weight, with a RR
of 0.99 (95% CI: 0.87 to 1.12) [40].

Regarding maternal mortality, one study found
that 15.9% of pregnant women with severe Den-
gue died [25]. All of the deceased had low platelet
counts and high transaminase levels [25]. Other
studies reported several maternal deaths associat-
ed with Dengue, with a significantly higher prob-
ability of mortality compared to women without
the disease. Complications leading to these deaths
included Dengue shock syndrome and preeclamp-
sia [23, 28, 31-33]. The findings of the review indi-
cated that maternal mortality was higher in wom-
en with Dengue, underscoring the severity of the
disease during pregnancy. The study by Rathore et
al. identified that DENV infection was associated
with an increased risk of maternal mortality, with
an OR of 4.14 and a 95% CI (1.17 to 14.73) [37]. In
a cohort study in Brazil by Feitoza et al., two ma-
ternal deaths were recorded in the dengue-ex-
posed cohort, one of which was directly related to
the disease; in contrast, there were no deaths in the
unexposed cohort (p = 0.040) [63]. Despite discrep-
ancies between studies, most maintain that mor-
tality is higher in pregnant women with viral in-
fection, especially at the end of pregnancy [64-66].
Maternal mortality associated with Dengue is a
significant problem, especially in endemic regions
[64-66]. Pregnant women with severe Dengue are
at high risk of complications and mortality, and
the management of these patients is complicated
by the lack of effective antiviral treatments, high-
lighting the need for epidemiological surveillance
and adequate medical care in suspected or con-
firmed cases of the disease [10, 17, 19].

The last outcome considered was foetal and neo-
natal mortality. It was identified that, although
there were differences in the results that seemed to
link Dengue with this mortality, not all were sig-
nificant [27, 30, 31]. In the meta-analysis of Xiong
et al., it was reported that the association between
maternal Dengue infection and foetal death was
not significant, with an RR of 3.42 and a 95% CI
(0.76 to 15.49) [40]. However, Rathore ef al. found
a significant association between gestational Den-
gue and neonatal mortality, with an OR of 3.03
and a 95% CI (1.17 to 7.83) [37].
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According to the study by Feitoza et al., neonatal
mortality was higher in the cohort exposed to
Dengue, with a three-fold higher risk (RR = 3.4;
p <0.05) [63]. This risk was increased in deaths oc-
curring during the early neonatal period, with an
RR of 6.8 (p <0.05).

Despite the synthesis work in this systematic re-
view, essential limitations are highlighted. The
heterogeneity of the studies makes it difficult to
compare results due to variations in populations,
diagnostic methods and inclusion criteria. In ad-
dition, the data quality can be inconsistent, af-
fecting the validity of the conclusions, and there
is underreporting of severe cases that influence
the outcomes. The lack of specific studies on out-
comes such as maternal bleeding, abortion and
neonatal mortality contributes to the scarcity of
comprehensive information. There is no consen-
sus on how to classify cases such as foetal distress
or gestational haemorrhage, complicating the
measurement of outcomes. Some studies are
based on the World Health Organization (WHO)
classification, while others are not, preventing
adequate identification of severe Dengue or Den-
gue-induced shock cases. Despite these limita-
tions, the review provides a comprehensive syn-
thesis of outcomes of dengue infection in preg-
nant women, which is crucial for clinical practice,
as identifying patterns in outcomes can guide
future research and help establish priorities in
medical care.

B CONCLUSIONS

Dengue infection during pregnancy significantly
endangers maternal and foetal health, leading to
complications such as obstetric bleeding, spontane-
ous abortions, and preterm births. Further research
is needed to explore the long-term effects on chil-
dren born to mothers who experienced Dengue
during pregnancy, which is vital for developing ef-
fective care strategies for these families.

Public health initiatives should enhance epidemi-
ological surveillance and improve access to medi-
cal care to address the risks associated with Den-
gue in pregnant women. This could involve im-
plementing targeted educational programmes for
healthcare providers in endemic regions to ensure
they can effectively recognise and manage Den-
gue-related complications. Additionally, raising
community awareness about Dengue symptoms

and risks can empower pregnant women to seek
timely medical attention.

By equipping healthcare systems with the neces-
sary training and resources, we can significantly
reduce the complications and mortality linked to
Dengue during pregnancy, ultimately protecting
the health of mothers and their children.
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