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Abstract: Problem statement: The principal aim was to evaluate the effects afgie virus infection

by dengue during pregnancy and analyze the hidiofmagy of the placentaApproach: A
retrospective study was conducted with 13 pregnamben with dengue confirmed in the period from
January-December 2002, during a widespread deiypee3t epidemic in Rio de Janeiro. Maternal and
newborn data were collected from patient files ematlical records during hospitalization for research
for identification of dengue IgM antibodies (PanBRustralia). Virus isolation was performed on all
fatal cases and anathomopathological studies antuimahistochemistry of the placenta were carried
out in three case®Results: Among the 13 women, 11 (84, 6%) were infectedhim third quarter of
pregnancy, 6 (54, 5%) of which resulting in premathirth and 4 cases (30, 7%) were classified as
DHF, causing 2 deaths. Intense abdominal paircedtli 6 patients (46, 2%) and 5 newborns presented
low weight, however appropriate for the gestacioagé. Conclusion: Dengue virus infection in
pregnancy increases premature birth risk, espgcifilthe infection occurs in the last quarter of
pregnancy.
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INTRODUCTION infection, congenital disease or severe denguetgven
during the neonatal period and during the firstryafa
Within the last decade, there has been an increasiée”®. However, in the last 10 years there have been
or emergence of several human infections and tigeesu reports of vertical transmission with severe
of others that had previously been under contrble T consequences to both the fetus and the newborn.
major factors are related to modern man s impa¢hen Tan et a.”! in a study of prospective cohort,
environment, such as the demographic expl&sibn described the vertical transmission incidence e
In the literature, there are controversial reportsl,6%. Vertical transmission reports describe the
addressing the effects of dengue in pregnant wometiollowing findings in the newborn: tachypnea, feegli
the fetus and the newborn. There have beeimtolerance and hypoglycemia associated to fever,
descriptions of thrombocytopenia, liver insuffiign  petechie, hepatomegaly, thrombocytopehid, skin
and hemorrhagic complications after childbirth inras#?, pleural effusiof®, prematurity and
pregnant women, evidencing the importance ofemorrhagic complications leading to the denguesisho
diagnosis distinction from the diseases that arengon  syndromé&™>4,
to pregnancy, such as the HELLP SyndrBifle During the summer of 2002, Rio de Janeiro had a
Some authors have illustrated that despite théarge epidemic of dengue fever; 288,245 cases were
occurrence of the dengue viral infection in predgnanreported . This explosive epidemic of DENV-3 was th
women, there are no indications of intra-uterusmost severe dengue epidemic reported in Btdziln
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this manuscript, we describe 13 serology confirmednfection to delivery was 18.3 days with a 8D
cases of dengue in pregnant women, together wih th29.7 days (1-85 days).
fetal consequences in the maternity ward of a géner Among the pregnant women who successfully gave

tertiary hospital. normal (9 month) birth, the average period from
symptom onset until birth was 36 days, with a SD of
MATERIALSAND METHODS 44,4 (1-85). A different scenario was evident amtrgy

pregnant women who evolved to premature birth, wher
This is a descriptive study from the tertiary htadp  the average was 5.8 days, with a SD of 1.2 (5-8).

Azevedo Lima maternity ward, in the City of Niteroi In our cases, 1 patient infected in her first &ster
Rio de Janeiro, with a capacity for about 3.0000f pregnancy and another in the second trimester
births/year. evolved to premature birth. From the 11 patients,

infected during their third trimester, 6 beared
Sour ce of data and patients. Dengue/DHF is a disease prematurely. Five births were via vagina, 7 via C-
reported by a surveillance program tem. The revaéw section and there was 1 spontaneous abortion. FThe C
the Data Base included the cases from Januaryolst sections were due to obstetric indication, as a
December 30th, 2002, for preghant women withconsequence of acute fetal suffering (4) 57%.
suspected dengue fever. We adopted the WHO
classification and case definitions to classify theClinical findings. The most frequent disorders were
patients for DF, DHF or DSS. fever (10), headache (8), myalgia (8), prematur¢hbi

(7), prostration (6) and olygodramnios (6). Foumvem
Screening of cases: All laboratory-confirmed cases were admitted to the ICU because of PIH and/or ARDS
during the period were included. We collected the2 of which dying from ARDS and presenting extralu
demographic data from each patient and recorded tHg the abdominal cavity as a common factor. Ten
maternal and fetal progress as well as the outdeone ~ Patients produced some hemorrhagic manifestatien, t
both. The evaluation involved the time lapse fromMmost frequent being vaginal bleeding (5), digestraet
symptom onset to birth date, pregnancy age onitsie f hemorrhage (3) and petechie (3). The two pregnant
day of the disease, clinical findings, delivery ¢yp Women who died exhibited dyspnea, ARDS,

pleural effusion, platelet et <100.000 and incrdase 9€neralized edema as well as premature birth and 1

liver enzymes, whenever present (Table 1). PregnancdevelOped seizures (Table 1).

age at the time of the birth, newborn weight, chahi
findings during the first week of life and newborn
outcome are displayed in Table 2. Three placentas w
analyzed.

Laboratorial findings: All 13 women had a platelet
count, 10 with thrombocytopenia (<100.000) and ghwi
hemorrhagic manifestations. Of the 3 without
thrombocytopenia, 2 presented some hemorrhagic
6pisorder. Seven underwent liver function testing, 4

Diagnosis: The laboratorial diagnosis was based on sera,

both th d b for the detecti fb thexhibiting enzymatic alterations.
ofh mother and newborn, Tor e derection o bo Fetus and newborn (Table 1 and 2).

dengue IgM antibodies (PanBio, Australia) and tial v

RNA via RT-PCH. A total of 3 placenta samples were | € average pregnancy age was 33 W and 1 day.

available. The cases were considered positive tipen Fogr newbo_rns_ were term_— b_|rths,_ without alterations

detection of a dengue specific IgM, viral RNA vid§R QUrmg_ hospltall_zanon, receiving discharge at 48)fh
life, with outpatient follow up until the 15th dayf life.

PCR or the evidence of the virus antigen in placent ; .
tissue samples through immunohistochemistry. The average birth weight was 2334 @. Se"e*? oul_So_f L
(53%) were premature, which was the main clinical
RESULTS aspect. Other clinical signs included, early brieath
discomfort, hypoactivity, vomiting, exanthema,
Our cohort consisted of 13 hospitalized womenjaundice and severe hyaline membrane disease.€Of th
with laboratory confirmed dengue (Table 1), 9 ofchh ~ Seven newborns that had a platelet count, 3 had
classified as dengue fever, 3 hemorrhagic dengdelan thrombocytopenia (<100.000). None had hemorrhagic
dengue shock syndrome.The most common Wamin@anifestations. Five newborns had low weight upon
signs were severe abdominal pain (6) followed bybirth, however all displayed adequate weight
dyspnea (2). The average age of the pregnant womernsidering their gestation age. One newborn féited
was 24 years old and the average time delay fromsurvive due to extreme premature birth (Table 2).
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Table 1: Maternal and fetal clinical charactecstind outcome

GAin Pleural
child Bleeding effusion/ Plateletet Liver Otheaised Admitted  Severity Mode of Maternal
Patient Age Time(d)* birth manifestations ascites 108.000 enzymes clinical findings to maternal ICU delivery outcome
1 29 8 39w no N Y N Fever, prostation, N DF \% N
Myalgia,
headache, PIH
2 19 5 34w 4d no N Y NR Fever, headache, N DF \ N
myalgia, prostration,
oligohydramnios,
preterm delivery
3 24 8 32w 6d Petechie, N Y Y Fever, intense Y DHFC N
hematuria abdominal pain,
headache, PIH,
swelling lower
limbs and face,
oligohydramnios,
preterm delivery
4 24 6 35w Haematemesis, N Y N Fever, intense N DF C N
vaginal bleeding abdominal pain,
headache, myalgia,
arthargia, prostration,
dyspnea, myocarditis,
PDP, preterm delivery
5 23 6 30w2d Petechie, N Y NR Fever, headache, Y F D C N
vaginal bleeding myalgia, arthralgia,
pruritus,rash, prostation,
PIH, oligohydramnios,
PDP, preterm delivery
6 28 1 40w 3d GastrointestinaN N N Rash N DF C N
bleeding
7 29 5 35w Petechie, N Y NR Fever, myalgia, N DHF \Y N
vaginal rash, headache,
bledding, pruritus, preterm
hematuria delivery
8 16 4 10w 4d Gengivorragia, N Y NR Fever, headache N DF \% N
vaginal bledding prostration,
arthralgia, myalgia,
intense abdominal
pain, abortion
9 16 5 8w Pulmonary Y Y Y Seizurs, Y DCS C Death
Hemorrhage, oligohydramnios,
PIH, dyspnea,
ARDS, generalized
edema, preterm
delivery
10 23 84 38w 4d no N N Y Fever, prostation, N DF \% N
myalgia, jaundice
11 27 85 38w 6d epistaxsis N NR Fever, headache, N DF C N
rash, myalgia,
arthralgia, pruritus,
intense abdominal
pain, hepatomegaly
painful, postural
hipotension,
oligohydramnios
12 18 2 40w 4d Vaginal N Y NR Intense abdominal N FD V N
bleeding pain, oligohydramnios
13 37 19 26w Epistaxsis, Y Y Y Fever, hepatomggal Y DHF C Death
Haematmesis painful, dyspnea,

ARDS, jaundice,
generalized edema,

liver abscess, preterm

delivery
*: Time elapsed between the first day of illnesd ahildbirth. GA: Gestacional Age; N: No; Y: YesDP: Premature Detachment of Placenta;
DF: Dengue Fever; DHF: Dengue Haemorrhagic Fev&iSIDengue Shock Syndrome; C: Caesarean sectioradinal delivery

Anathomopathological results: The resultsof the placenta disclosed, in one case, a fetal face it
three cases examined, the macroscopic exam of then opalescent ovular membrane and in the otherawo,
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Table 2: Clinical characteristics and outcome iwinarn

GE at birth Birth Clinical Platelet et Fetal and

N Date of birth  Time* (by days) (weeks) weight (g) findings <100000 newborn outcome
1 1.27 8 39w 2560 Asymptomatic NA Discharge
2 2.03 5 34w 4d 2020 Early respirarory distress, s Ye Discharge

hipoactivity, vomiting,

prematurity
3 2.06 8 32w 6d 1830 Prematurity No Discharge
4 2.16 6 35w 1900 Prematurity No Discharge
5 2.20 6 30w 2d 1520 Extreme prematurity, No cbisge

early respirarory distress,

bilateral cracking rales
6 3.13 0 40w 3d 3200 Asymptomatic NA Discharge
7 3.28 5 35w 2590 Prematurity, jaundice Yes Disgbar
9 4.23 5 28w 5d 1180 Prematurity NA Fetal death
10 5.30 84 38w 4d 2875 Asymptomatic NA Discharge
11 6.02 85 38w 6d 3295 Asymptomatic NA Discharge
12 7.21 2 40s 4d 3310 Asymptomatic No Discharge
13  8.04 19 26w 575 Extreme prematurity, Yes Death

severe hyaline membrane
disease, neonatal sepsis
*: Time elapsed between the first day of illnesd ahildbirth; **: One abortion occurred at age 6id4d (case 8); NA: Not Available

Immunohistochemistry results: The
immunohistochemical study for Dengue using the
technique of streptavidin-biotin and polyclonal
antibodies to Dengue imunoreaction accused stromal
cells in tissue, with a granular pattern in theopyésm
(case 2) as well as in syncytiotrophoblast and
cytotrophoblast cells of the immune reaction with
multifocal (case 9) Fig. 1.

DISCUSSION
Fig. 1:Multifocal immune reaction in This study presents clinical and laboratory fimgdin
syncytiotrophoblast and cytotrophoblast cellsof the first cohort of patients with serologically
(case 9) confirmed dengue infection during pregnancy rembrte

in Brazil, to date. The two pregnant women who diéd
brilliant, smooth and transparent membrane. ThdHF and shock syndrome were the only ones wittd flui
chorionic vessels, in two, presented reduced aadibd  leakage. Despite the presence of severe abdomairal p
a normal caliber in the other. In 2 cases, there famt  in most of the patients (46%), only two were assied
tessellation, while in the third it was evident tine  to the capillary leakage syndrome.

other. The maternal face was normal in two cages, i  Intense abdominal pain in pregnant women might
the third presenting an area of $45cm, of central —represent a premature sign of a serious disorder an
location, with a strongly adhered clot. must be taken into account. However, in this grdiis,

The microscopic study revealed, in two cases, dndication might have been mistakenly confused with
mononuclear inflammatory afflux at the level of the other symptoms, such as uterus contraction or labor
decidua, the chorial villosity exhibiting an edemf The average age of the pregnant women is in
the villous stroma and lymphoplasmocytic accordance with the proportion of the live newborns
inflammatory afflux in all 3 cases. One of the @ase Per mothers’ age, with respect to the age of ththero
presented inflammatory fibrinae cells, poli andfor the State of Estado do Rio de Janeiro (28.6fbb,
mononuclear, in the intrevillositis space which ages between 20 and 24 )]/ears). This is the agédirac
reached the villosity lining epithelium in aseaf  With the highest proportidfi' _
the placenta. The umbilical cord displayed, in one  Fluid leakage (haemoconcetration, pleural or
case, a mononuclear inflammatory afflux in theabdominal effusion) and hemorrhagic manifestations
permeation mesenquimal tissue to the funiculafe characteristics of DHF. Although 10 dhe
vessils. 13 women presented some hemorrhagic afflictiony onl

301



Am. J. Infect. Dis., 5 (4): 298-303, 2009

3 met the criteria for DHF. Six patients receivé@ t primary target organ of this disease, there aresa$
classification of “complicated DF” as there was hepatic histopathology having been detected ireptsi
bleeding without further signs of DHF, such aswith Dengue Hemorrhagic Fever (DHF) and Dengue
thrombocytopenia (absent in  two of them), Shock Syndrome (DSS). The viral disease is self-
haemoconcetration (not present at all) or the adini limited, but hepatic insufficiency can occur in som
syndrome of plasma leakage (absent in the majotity) patient§".

is not clear whether or not hemorrhagic is necégsar The average gestation age upon birth, 33 @V an
associated with thrombocytopenia, as two patieids d 1 day, indicates the association between DENV
present it without laboratorial abnormalities ineth infection and premature birth. Although an increase
platelet count. In addition, the haemodilution kdkto  the frequency of birth prematurity (53%) among DENV
normal pregnancy can mask the classical criteria oinfected mothers was noted and consequently a low
haemoconcetration in DHF. Cafftsdescribed 22 birth weight, no newborns presented signs of intra
pregnancies with dengue, 10 with thrombocytopenia, uterine growth retardation, nor were there anylfeta
which there was no hemorrhagic dengue. malformations.

Thus, there ought to be a high level of suspit@n It was not possible to associate neo-death to
detect fluid leakage in pregnant patients with deng maternal dengue infectiBri®, as the complications of
We recommend that every pregnant woman, bearing thine extreme prematurity, such as the severe hyaline
suspicion of dengue infection, undergo abdomina an membrane and the neonatal sepsis, might have been
thorax US to confirm the presence of plasma leakageesponsible for the death. The perinatal transioisef
since it might be an early and unique only sign ofDENV is rare in the literature, however we have
severity in pregnant infected women. confirmed it in three cases (one newborn serolagy a

The two pregnant women who died of DHF andtwo immunochemistry). We think that it might be mor
shock syndrome were the only ones who presentedvident, if it were researched in a systematic rigda
signs of fluid leakage associated with ARDS, simita Considering the importance of dengue virus
that described by Lulfy. Tagoreet al.' related a infection around the world, there have been too few
hemorrhagic dengue fever case complicated bwtudies regarding the effects of this disease | th
eclampsia in pregnancy, similar to one of our pasie newborn and the wide spectrum of manifestations and

In our cases, C-sections represented 71,4% (5) afeverity involving the maternity scenario. The
the births based on the main indication of fetalevaluation of dengue in pregnant women might aid in
suffering. Moreover, the number of premature birthsbetter clinical approach for the pregnant woman and
was above maternity average. As dengue clinicafollow up of the newborn in the neonatal period.
symptoms appeared approaching delivery premature
birth risk increased, suggesting a direct implmatof CONCLUSION
maternal viremia in preterm delivery. The total tnem
of live newborns for 2002 was 2161 with 18% (618) Dengue virus infection in pregnancy increases
premature births. premature birth risk, especially if the infectiotcars in

All 4 patients admitted to the ICU beared the last quarter of pregnancy.
prematurely, of which 3 presented fever, PIH and
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