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Summary

Background Malaria and dengue cause major mor-
bidity in developing nations and are more severe in
pregnancy. Maternal, fetal, and neonatal outcomes
in pregnant patients infected with dengue or malaria
were studied.

Methods The medical records of pregnant women ad-
mitted with either dengue or malaria infections from
2011-2015to this hospital were reviewed. Clinical out-
comes and laboratory tests were examined.

Results Of 85 women, 56%, 21%, and 22% had con-
tracted dengue, malaria, and multiple infections,
respectively. Pregnant women who had contracted
dengue fever alone were more likely to present to
the hospital at an earlier gestational age (24 weeks,
p=0.03). Women with multiple infections, were more
likely to deliver earlier (30 weeks, p<0.01). Women
with malaria were more likely to have low birth weight
deliveries (mean birth weight 2394 g, p=0.03). The in-
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cidence of in-hospital deaths among the cohort was
7%.

Conclusion It is imperative to develop guidelines to
screen for and diagnose dengue and malaria in preg-
nancy.

Keywords Dengue fever - Plasmodium -
Fetomaternal outcomes - Perinatal infection -
Maternal morbidity - Neonatal outcomes

Introduction

Infectious diseases have emerged as a major cause of
mortality during pregnancy contributing to an esti-
mated 15% of maternal deaths [1]. Pregnant women
are thought to be at an increased risk of acquiring in-
fections due to the underlying immune system modu-
lations that are necessary to prevent fetal rejection in
the gravid state [2]. There are two vector-borne infec-
tious diseases, malaria and dengue fever, which dis-
proportionately affect impoverished individuals and
impose a major economic burden on developing na-
tions [3]. Unfortunately, these infections are associ-
ated with an increased severity during pregnancy and
worse maternofetal outcomes, an alarming issue that
has only recently come to light and is currently being
systematically studied [4, 5].

Malaria is a parasitic infection caused by the eu-
karyotic pathogen Plasmodium and is highly prevalent
in the tropical countries of the global south, such as
Pakistan [6]. The Plasmodium parasite is transmit-
ted to humans from the bite of the female Anopheles
mosquito with P falciparum and P vivax being the
most frequently encountered species [6]. Interest-
ingly, more than 60% of the Pakistani population is at
risk of malarial infection with an estimated 100,000
new cases and approximately 1000 malaria-related
deaths occurring annually [7]. In addition, malaria
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is currently recognized as an important risk factor
not only for adverse obstetric outcomes including
miscarriage, maternal anemia, cerebral malaria [4]
but also poor fetal outcomes such as preterm de-
livery and intrauterine growth restriction [8-10]. In
contrast, dengue fever is a viral infection caused by
the “dengue virus” of the flavivirus family and can
cause serious illness even leading to death in some
cases. For example, Ong et al. reported a case fa-
tality rate of 5.4% among non-pregnant adults with
dengue hemorrhagic fever [11]. Interestingly, while
the worse outcomes of malaria in pregnancy are well
documented, data on the impact of dengue fever
on pregnancy outcomes are sparse and conflicting.
Several studies have described an increased risk of
vertical transmission leading to preterm birth [12,
13], still birth [14] and low birth weight [12]; however,
results have been inconclusive [15]. In addition, there
is evidence that dengue fever outcomes correlate with
disease severity as categorized by the World Health
Organization (WHO) [16].

Malaria and dengue fever have a high incidence
in Pakistan and cause hundreds of deaths among the
Pakistani population [17]. To our knowledge, while
the outcomes of malaria and dengue infections have
been studied among non-pregnant Pakistani adults,
the effect of these infections among pregnant women
are yet to be evaluated [18]. Therefore, this study
sought to examine the maternal, fetal, and neonatal
outcomes in a cohort of pregnant patients infected
with either dengue or malaria who were admitted to
a tertiary care hospital in Pakistan.

Methods
Study design and patient population

A retrospective review of patient medical records was
carried out for pregnant and post-partum women
who were admitted with either dengue or malaria
infections from January 2011 to December 2015 at the
Aga Khan University Hospital, a tertiary care center in
Karachi, Pakistan.

Data sources

As described elsewhere, patients were selected by
querying the medical records database that is coded
using the International Classification of Diseases,
9th Revision Clinical Modification (ICD-9-CM), us-
ing the keywords “Dengue”’ or “Malaria” with the
timeframe set to during pregnancy and 6 weeks post-
partum. The records of all patients meeting these
inclusion criteria were collected and entered into
a computerized database. Also noted was any patient
having a diagnosis of a concurrent infection in addi-
tion to a diagnosis of dengue or malaria (labeled as
multiple infection group) (Table S1 in the Electronic
Supplementary Material). Dengue infection was di-

agnosed in patients who had simultaneous dengue
and malaria infections were also included in the mul-
tiple infections group. Data collected included the
women’s demographics, general health status, past
medical and obstetric history, laboratory parameters,
clinical course during the illness, and management
criteria. Data on fetal and neonatal parameters,
specifically birth weight, Apgar scores, and primary
admitting service were also collected.

Case definitions

Patients were considered to have dengue infection
if viral ribonucleic acid (RNA), dengue nonstruc-
tural protein 1 (NS1) antigen, or immunoglobulin M
(IgM) antibodies were detected in blood samples [19].
Malaria was considered if malarial parasite was visu-
alized on blood smear or if the patients had a positive
immunochromatographic assay in the presence of
other clinical findings [20, 21].

Ethics

All information gathered remained confidential and
no items of information that would enable the identi-
fication of any subject were recorded. The study was
evaluated and approved for exemption by the Ethical
Review Committee of the Aga Khan University Hospi-
tal, Karachi, Pakistan (4417-Obs-ERC-16).

Statistical analysis

Clinical characteristics, including baseline data, and
laboratory findings were reported separately for preg-
nant patients infected with dengue only, malaria only,
as well as multiple infections. Categorical variables
were reported as frequency and percentage and con-
tinuous variables as either mean and standard devi-
ation or median and interquartile range. The data
among these three groups were analyzed and com-
pared using y>-testsand Fisher’s exact tests for cate-
gorical variables and independent samples t-test and
analysis of variance (ANOVA) for continuous variables.
The maternal and fetal outcomes of patients in these
groups were then reported. The characteristics of pa-
tients delivering at the Aga Khan University as well as
those who experienced an in-hospital death were tab-
ulated separately. Throughout analysis, a p-value of
<0.05 was considered to be statistically significant.

Results
Patient characteristics

Overall the final cohort included 85 pregnant women
admitted with dengue and/or malaria infections at the
Aga Khan University Hospital over the study period.
The median age of the cohort was 28 years (interquar-
tile range, IQR: 25-32 years) and the median length of
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Table 1
Entire sample Dengue (D)
(n=285) (n=48)
Age in years, median (IQR) 28 (25-32) 27.5 (25-33)
Length of stay, days,median (IQR) 3(2-5) 3(2-4)
Employed, n (%) 4 (5%) 3 (6%)
BMI, median (IQR) 26.5 (22.4-29.8) 26.3
(22.3-29.7)
Missing 19 (22%) 10 (12%)
Respiratory rate, median (IQR) 20 (20-22) 20 (20-20)

Systolic BP, median (IQR) 110 (102-120) 110 (102-120)

Glasgow coma scale (GCS) at admis- 15 15
sion, median

Past obstetric history, median (IQR)

Gravidity 2 (1-4) 2(1-3)
Parity 1(0-2) 1(0-2)
Pregnancy registered, n (%) 37 (44%) 24 (50%)
Gestational age at registration, me- 12 (8-18) 10 (8-16.5)
dian (1QR)

Missing (unregistered) 48 (56.5%) 24 (50%)
Status at admission, n (%)

Pregnant 69 (81%) 45 (94%)
Post-partum 16 (19%) 3 (6%)
Gestational age at admission, median 19 (28-35) 24 (19-35)
(1QR)

Missing (post-partum) 16 (19%) 3 (6%)
Level of care at admission to, n (%)

Ward 50 (53.5%) 35 (73%)
Special care unit 11 (13%) 10 (21%)
Intensive care unit 24 (27%) 3 (6%)
Presenting complaint, n (%)

Fever 76 (88%) 42 (87.5%)
Cough and dyspnea 11 (13%) 4 (8%)
Abdominal pain 19 (22%) 7 (14.5%)
Bleeding from any site 10 (12%) 9 (19%)
Vomiting 16 (19%) 6 (12.5%)
Duration of presenting complaint in 4 (2-6) 4 (2.25-6)
days, median (IQR)

Management criteria, n (%)

Vasoactive drugs 10 (12%) 3 (6%)
Surgery during admission 21 (25%) 9 (19%)
Blood transfusion 33 (39%) 14 (29%)
Intubation 12 (14%) 4 (8%)
Dialysis 3(3.5%) 1 (2%)
CPR 1 (1%) 0 (0%)
Diuretic use in 1st 24 h of admission 15 (18%) 5 (10%)

stay was 3 days (IQR: 2-5 days). Only 5% (n=4) of the
women were actively employed and only 44% (n=37)
had the current pregnancy registered with an obstetri-
cian. More women had contracted dengue fever com-
pared to malaria (n=48, 56% vs. n=18, 21%). Of the
19 women (22%) included in the multiple infections
group, 4 women had concurrent dengue and malaria
infection. Patients infected with dengue fever were
more likely to have a lower parity (median parity: 1

Clinical characteristics of the patients admitted with dengue and/or malaria infections

Malaria (M) p-value Multiple infections (Mul)  p-value
(n=18) (Dvs M) (n=19) (D vs. M vs. Mul)
28.5 (25-30) 0.43 29 (26-32) 0.97
3 (2-5) 0.87 5 (4-8) 0.10
0 (0%) 0.56 1 (5%) 0.81
28.2 0.98 28.7 (24.2-29.6) 0.56
(22.2-31.2)

5 (6%) 4 (21%)

20 (18-24) 0.18 21.0 (20.0-22.0) 0.44
110 (104-122) 0.67 110 (103-120) 0.69
15 - 15 -

4 (1.5-5) 0.06 1.5 (1-2) 0.03
3(1-4) 0.01 1(0.5-2) 0.06
9 (50%) 1 4 (21%) 0.08
16 (10-31) 0.17 16.5 (16.0-20.8) 0.59
9 (50%) 15 (79%)

13 (72%) 0.03 11 (58%) <0.01
5 (28%) 8 (42%)

35 (33-38) <0.01 31 (16-34) 0.03
5 (28%) 8 (42%)

10 (56%) 0.25 5 (26%) <0.01
5 (28%) 9 (47%)

3 (17%) 5 (26%)

16 (89%) 1 18 (95%) 0.68
3 (17%) 0.38 4 (21%) 0.30
5 (27.78%) 0.28 7 (36.84%) 0.12
0 (0%) 0.10 1 (5%) 0.08
3 (17%) 0.70 7 (37%) 0.08
4(3-7) 0.51 5(2-7) 0.49
3 (17%) 0.33 4 (21%) 0.16
8 (44%) 0.07 4 (21%) 0.11
8 (44%) 0.38 11 (58%) 0.08
4 (22%) 0.20 4 (21%) 0.20
0 (0%) 1 2 (11%) 0.24
1(5.5%) 0.27 0 (0%) 0.21
5 (28%) 0.12 5 (26%) 0.11

vs. 3, p=0.01) and present at an earlier gestational
age than those with malaria (24 weeks vs. 35 weeks,
p<0.01). Fever was the most common presenting
complaint, reported by 88% (n="76) of women. In the
present cohort, more than one quarter (n=24; 27%)
of the patients were admitted to the intensive care
unit (ICU). Moreover, while nearly two thirds of the
patients received blood transfusion (n=33, 39%) the
minority of the patients (n=12, 14%) also underwent
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Table 2 Laboratory findings of the patients admitted with dengue and/or malarial infections

Entire sample Dengue (D) Malaria (M) p-value Multiple infections p-value
(n=85) (n=48) (n=18) (D vs. M) (Mul) (n=19) (D vs. M vs. Mul)
Labs on admission, median (IQR)
Hemoglobin (g/dl) 10.6 (9.6-11.8) 10.7 (10.2-11.9)  9.9(9.3-10.9) 0.11 10.80 (9.8-11.7) 0.38
Hematocrit (%) 32.7 (29.1-35.3) 33.2(30.8-35.8) 32.3(27.0-32.7) 0.05 33.4(29.7-35.3) 0.28
WBC (x10%/1) 6.3 (4.6-9.6) 5.90 (4.40-7.95) 6.00 (4.20-8.05) 0.75 11.5 (6.3-17.1) <0.01
Platelets (x10%/1) 101 (53-157) 114 (47-170) 91 (68-134) 0.23 89 (50-171) 0.63
Missing 1 (1%) 1 (2%) 0 (0%) 0 (0%)
Dengue labs, n (%)
Any dengue test 55 (65%) 43 (90%) - - 12 (63%) -
positive
Dengue Ag
Positive 21 (24%) 18 (38%) - - 3 (16%) =
Negative 6 (7%) 5 (10%) - - 1 (5%) -
Dengue Ab
Positive 35 (41%) 24 (50%) - - 11 (58%) -
Negative 8 (9%) 4 (8%) - - 1 (5%) -
Dengue PCR
Positive 4 (5%) 4 (8%) - - - -
Negative 2 (2%) 2 (4%) - - - -
Malaria labs, n (%)
Any malaria test 25 (29%) - 17 (94%) - 8 (42%) -
positive
MP-ICT
Positive 16 (19%) - 12 (67%) - 4 (21%) -
Negative 46 (54%) - - - 9 (47%) -
Microscopy for malaria
Positive 18 (21%) - 12 (67%) - 6 (32%) -
Negative 45 (53%) - 3 (17%) - 10 (53%) -
Markers of liver function, median (IQR)
ALT (units/l) 55 (28-162) 63 (31-174) 31 (13-53) <0.01 70 (33-182) 0.02
Missing 10 (12%) 5 (10%) 4. (22%) 1 (5%)
Total bilirubin levels 0.8 (0.4-1.3) 0.50 (0.3-0.9) 1.2 (0.9-2.9) 0.11 0.9 (0.5-2.6) 0.87
(umol/l)
Missing 32 (37%) 21 (44%) 7 (39%) 4 (21%)

WBC White blood cell count, Ag antigen, Ab Antibody, PCR polymerase chain reaction, MP-ICT Malaria P. falciparum/ P. vivax immunochromatographic test,

ALT alanine aminotrasferase

intubation and/or treatment with vasoactive medi-
cations (n=10, 12%). Alarmingly, the mortality rate
for this cohort was 7% (n=6) thereby highlighting the
severity of dengue fever and malaria infections among
the pregnant population (Table 1).

Laboratory test results

Not surprisingly, the overall hematocrit (%) (median:
32.7, IQR: 29.1-35.3) and platelet levels (x10°/1) (me-
dian: 101, IQR: 53-157) were deranged outside the
lower limit of normal;, however, there were no dif-
ferences in the average hematocrit or platelet counts
among the three groups (all p>0.05). Of note, the
multiple infections group was more likely to de-
liver preterm (mean+ standard deviation (SD)=29.8+
11.6 weeks) compared with women with malaria

(mean+SD=34.9+5.2 weeks) or dengue fever alone
(mean+SD=37.6+4.9 weeks) (p<0.01). Moreover this
group also had higher alanine aminotransferase (ALT)
levels (median: 70U/L, IQR: 33-182U/L; p<0.01)
and a higher white blood cell (WBC) count (x10%/1)
(median: 11.5, IQR: 6.3-17.1; p<0.01) than patients
infected with dengue or malaria alone. Among pa-
tients with malaria, P vivax was the most frequently
encountered species (n=12), whereas only one case
of P, falciparum was found. In the remaining patients,
malaria was found to be caused by multiple species
(P vivax, P malariae, and P ovale) (Tables 2 and 3).

Perinatal outcomes

Of the 57 women who delivered at this institution 90%
(n=>51) delivered an alive fetus, one half (n=28) of the
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Table 3 Maternal and fetal outcomes of patients who delivered at this hospital

Entire sample Dengue (D) Malaria (M) p-value Multiple infections (Mul)  p-value
(n=57) (n=33) (n=15) (D vs. M) (n=9) (D vs. M vs. Mul)
Gestational age at delivery 35.6 (6.9) 37.6 (4.9) 34.9(5.2) 0.09 29.8 (11.6) <0.01
(weeks), mean (SD)
Type of delivery, n (%)
SVD 24 (42.8%) 13 (39.4%) 8 (53.3%) 0.51 3(33.3%) 0.55
LSCS 28 (50.0%) 16 (48.5%) 7 (46.7%) 5 (55.6%)
Instrumental 3(5.2%) 3(9.1%) 0 (0%) 0 (0%)
D and E to remove RPOC 2 (3.5%) 1 (3%) 0 (0%) 1(11.1%)
Status at birth, n (%)
Alive 51 (89.5%) 31(93.9%) 14 (93.3%) 0.38 6 (66.7%) 0.12
Stillbirth 2 (3.5%) 1 (3%) 0 (0%) 1(11.1%)
Terminated pregnancy 1(1.8%) 0 (0%) 1(6.7%) 0 (0%)
IUFD, uterus unevacuated 1(1.8%) 0 (0%) 0 (0%) 1(11.1%)
Incomplete abortion 2 (3.5%) 1(3%) 0 (0%) 1(11.1%)
Birth weight (g), mean (SD) 2770 (713) 2969 (577) 2394 (840) 0.02 2674 (740) 0.03
Missing? 3(5.3%) - - -
Birth anomaly, n (%)
Yes 13 (22.8%) 8 (25.8%) 3 (21.4%) 0.75 2 (33.3%) 0.17
No 38 (66.7%) 23 (74.2%) 11 (78.6%) 4 (66.7%)
NAD 6 (10.5%) = = =
Birth injury, n (%)
Yes 1(1.8%) 1(3.2%) 0 (0%) 0.50 0 (0%) 0.72
No 50 (87.7%) 30 (96.8%) 14 (100%) 6 (100%)
NAP 6 (10.5%) - - -
Neonate admitted to, n (%)
NICU 11 (19.3%) 6 (18.2%) 3(20.0%) 0.98 2 (22.2%) 0.17
WBN 40 (70.2%) 25 (75.8%) 11 (73.3%) 4 (44.4%)
Mortuary? 6 (10.5%) 2 (6.1%) 1 (6.7%) 3 (33.3%)
Maternal status at discharge, n (%)
Dead 5 (8.8%) 3(9.1%) 1 (6.7%) 0.78 1(11.1%) 0.98
Alive 52 (91.2%) 30 (90.9%) 14 (93.3%) 8 (88.9%)

SVD spontaneous vaginal delivery, LSCS lower segment C-section, D and E dilation and evacuation, RPOC retained products of conception, /UFD intrauterine

fetal death
2 incomplete abortions, 1 IUFD, uterus not evacuated as patient died too
b2 incomplete abortions, 2 stillbirths, 1 termination of pregnancy, 1 IUFD

patients had a delivery via cesarean section. Malaria
patients delivered newborns of a lower birth weight
(mean+SD=2394+840g) compared with dengue pa-
tients (mean + SD =2969 + 577 g) or those with multiple
infections (mean+SD=2674+740g) (both p<0.05).
All other maternofetal outcomes (birth anomaly, birth
injury, neonatal ICU admission, and in-hospital ma-
ternal death) were equivalent among the three groups
(all p>0.05) (Table 3).

Characteristics of patients experiencing an in-
hospital death

The results of a subanalysis of patients (n=6, 7%) ex-
periencing an in-hospital death are noted in Table 4.
The median age of the women experiencing an in-
hospital death was lower than that of the overall co-
hort (median: 25 years, IQR: 22-29 years vs. me-

dian: 28 years, IQR: 25-32 years) and 50% (n=3) did
not have any prior comorbid conditions. Of these
6 women, nearly all needed intensive care hospital-
ization (n=5) due to the development of major com-
plications. Moreover, for 50% (n=3) the current preg-
nancy was their first and all but 1 woman delivered
an alive fetus. While 5 women had dengue infections,
1 was infected with malaria. Additionally, 2 of the
5 dengue-infected women also had concurrent infec-
tion with hepatitis E virus which is known to have an
increased severity in the gravid state ([22]; Table 4).

Discussion

Dengue fever and malaria are two systemic arthro-
pod-borne infections that are endemic to tropical and
subtropical South Asian, and African countries [6].
As such, the WHO estimates that nearly 400 million
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dengue cases and more than 200 million malaria cases
occur annually, highlighting the immense burden of
this public health problem [21, 23]. While there are
robust data examining the clinical course of dengue
and malaria, the outcomes of these infections among
the pregnant population, however, are not well de-
scribed. Using retrospective data from a single insti-
tution, the present study sought to assess outcomes of
pregnant women admitted with a dengue or malaria
infection. Among the 85 patients included in the anal-
ysis, the majority were unemployed and had no ante-
natal booking. The cohort was relatively young with
a median age of 28 years. Furthermore, more women
had contracted dengue fever compared with malaria
(56% vs. 21%). Of note, two fifths of the patients
received a blood transfusion during admission; one
quarter needed intensive care; and more than 14% re-
quired intubation. In addition, while patients with
dengue became symptomatic and presented to the
hospital at an earlier gestational age, patients with
malarial infections were more likely to deliver low
birth weight infants. Moreover, patients with multi-
ple infections were more likely to deliver preterm and
have higher WBC and ALT levels. In the current study
one particularly alarming finding was the relatively
high mortality rate of 7%. Collectively, these data
demonstrate that women contracting dengue and/or
malaria infections during pregnancy are at high risk
of developing severe illness that can be fatal.

There has been much interest in the outcomes
of dengue and malaria in pregnancy; however, the
consequences of these infections for the pregnant
female remain unclear. For example, while Friedman
et al. found that mothers with symptomatic dengue
infections during pregnancy were more likely to de-
liver preterm and have low birth weight infants [12];
in a separate study, Tan et al. reported equivocal
perinatal outcomes among women with and without
dengue infection [24]. In the present study, we found
that most dengue patients delivered at term, with an
average gestational age of approximately 38 weeks.
Furthermore, babies born to mothers infected with
dengue were, on average, of normal birth weight
(mean weight [g]=2969, SD=577). In addition, the
finding of the present study that mothers infected
with malaria were more likely to deliver low birth
weight babies (mean weight [g] =2394, SD=840) is in
accordance with that of previous investigators [25].
The mechanism through which malaria causes low
birth weight is thought to be related to intrauterine
growth restriction (IUGR) [25]. In fact, it is estimated
that in certain parts of Africa, up to 70% of the risk of
TUGR is attributable to malaria [26].

Importantly, in the present cohort, most patients
were young, unemployed, and did not have their preg-
nancy registered with an obstetrician. These find-
ings add to the current literature and emphasize the
existing inequities in the provision of healthcare for
women belonging to developing countries. Of note,

Pakistani society is widely acknowledged to be patriar-
chal with gender norms restricting women'’s mobility,
access to health services, and professional opportu-
nities [27, 28]. In an ethnographic analysis, Mumtaz
and Salway reported that women’s subordinate po-
sition within the household, economic dependency;,
and the taboos surrounding pregnancy contribute to
the reduced utilization of antenatal services [27]. Ad-
ditionally, there is growing evidence that education
level is closely tied to improved health. For exam-
ple, higher levels of female education have shown to
be correlated with increased utilization of antenatal
care [27]. To this end, sustained efforts are needed at
multiple levels for tackling low female enrolment in
schools, as well as for providing safe, reliable, female-
centric public transport services to address the sex-
based disparities in healthcare provision.

Pregnant women are thought to be more vulnera-
ble to infectious diseases and can have an increased
severity of illness with rapid progression to compli-
cations and even death. Alarmingly, the mortality
rate of the present cohort was particularly high at
7% (n=6). As such, previous studies have shown that
pregnant women have a fourfold increased risk of de-
veloping severe dengue compared to non-pregnant
women [29]. Indeed, previous authors have also noted
the dengue case fatality rate to be higher among preg-
nant patients relative to the non-pregnant population
[29]. In the current study, all the patients who expe-
rienced an in-hospital death had multiorgan involve-
ment with all but one patient needing ICU admis-
sion. In contrast, in the overall cohort, one quarter
of patients required ICU admission. In this context,
the data in the current study are derived from a ter-
tiary care center, and the high mortality rate should
be interpreted with the caveat that patients at ter-
tiary care hospitals are more likely to have severe dis-
ease. Of interest, in the current study the platelet
levels were deranged below the lower end of normal
with up to 40% of patients receiving a blood trans-
fusion. The degree of thrombocytopenia among pa-
tients infected with dengue/malaria is an indicator of
clinical severity and is thought to be due to platelet
lysis by the complement cascade, platelet consump-
tion secondary to disseminated intravascular coagu-
lation, and disruption of the hematopoietic cells by
the pathogens [30, 31]. Moreover, the diagnosis of
dengue/malaria in pregnancy is made challenging due
to similar symptomatology (such as thrombocytope-
nia, impaired liver function, and decreased urine out-
put) as other pregnancy-related conditions such as
pre-eclampsia. As such, physicians practicing in en-
demic regions should entertain a high index of suspi-
cion to be able to differentiate between the two con-
ditions and successfully manage patients [32].

To the best of our knowledge this is the largest
South Asian cohort to compare dengue and malaria
infections in terms of maternofetal outcomes. The
setting of a tertiary care center enabled collection and
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analysis of detailed patient information including dis-
ease presentation, diagnostic work-up, and manage-
ment while lowering the deficits in the variables. In
addition, data collection spanning 5 years helped ac-
count for seasonal variation of disease incidence, as
well as the annual variations in severity of dengue
infections seen during outbreaks. The results of the
present study, however, should be interpreted with
several limitations in mind. First, this was a retro-
spective study and therefore subject to coding errors
and selection biases. Moreover, the study analyzed
data from a single institution, thereby limiting gener-
alizability and preventing analysis of the geographi-
cal distribution of the malaria and dengue pathogens.
Additionally, in the present cohort, the minority of
patients did not deliver at this hospital, therefore the
fetal outcomes could not be assessed.
Notwithstanding these limitations, the current
study provides important data on the clinical course
and outcomes of dengue or malaria infections among
pregnant patients. The cohort was predominantly
young, and the majority had contracted dengue fever.
Nearly two fifths of the patients received a blood
transfusion during admission; one quarter of patients
had an ICU admission and 14% were intubated. While
patients with dengue presented at an earlier gesta-
tional age, patients with multiple infections were
more likely to deliver preterm and have higher WBC
and ALT levels. Patients with malarial infections de-
livered babies of a lower birth weight than the other
two groups. A particularly worrisome finding was the
relatively high mortality rate of 7%. The present study
provides useful data to obstetricians and infectious
disease specialists who may encounter pregnant pa-
tients with dengue or malarial infections. Moreover,
these data can potentially serve as an initial guide
to clinicians as they engage in conversations with
patients regarding prognosis and initial treatment
strategies. Given the rise in vector-borne illnesses
globally, it has become imperative to develop more
efficient guidelines for the screening, diagnosis and
management of such infections, allowing tailored
prevention programs in the obstetric population.
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