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Summary
A systematic review and meta-analysis of the increase in risk of four adverse fetal outcomes (stillbirth, miscarriage, preterm birth and low birth weight) in women who had dengue during pregnancy.   We included 16 articles in the qualitative analysis and 8 in the meta-analysis. Study designs, setting and quality of studies varied. Miscarriages were 3 times more frequent, still births 6 times more frequent, preterm births 1.7 more frequent and low birthweight 1,4 times more frequent in women who had dengue during pregnancy. All increases other than for low birthweight were statically significant. Presence of clinical symptoms appear to be necessary for an effect on fetal outcomes and severity of disease might be associated with risk. 
If confirmed, it would be important to monitor pregnancies were dengue is diagnosed and to consider pregnant women in dengue control policies.

Abstract
Background: Little is known possible adverse effects of dengue during pregnancy on fetal outcomes. The objective of this systematic review and meta-analysis is to estimate the increase in risk of four adverse fetal outcomes (stillbirth, miscarriage, preterm birth and low birth weight) in women who had dengue during pregnancy.
Methods: We searched Medline, Embase, Global Health Library and Scopus for articles published before August 2015. We independent screened titles and abstracts to select the papers for inclusion and scored the quality of those included in meta-analyses. We estimated the increase in risk of adverse fetal outcomes using Mantel–Haenszel methods. Heterogeneity of odds ratio was assessed with the I2 statistic. 
Findings: We included 16 articles in the qualitative analysis and 8 in the meta-analysis. Miscarriage was 3 times more frequent in women with dengue than without OR=3.5(95%CI:1.15-10.77); stillbirth risk was six times higher (RR=6.7;95%CI:2.1–21.3) among symptomatic dengue cases than women without dengue; preterm birth and low birth weight were the most common negative pregnancy outcomes; the OR for the association between dengue and preterm birth was 1.71 (95%CI:1.06-2.76) and for low birth weight was 1.4 (95%CI:0.9 -2.2). 
Interpretation: There is some evidence that symptomatic dengue during pregnancy is associated with negative fetal outcomes.  If confirmed, it would be important to monitor pregnancies were dengue is diagnosed and to consider pregnant women in dengue control policies.
Funding: National Council for Scientific and Technological Development–CNPq . The funders had no role in the study.







Introduction 
Dengue, a vector borne disease, is endemic in over 100 countries (mainly in South American and Southeast Asia). The infection is spreading to new areas with outbreaks of increasing magnitude and severity.1 It is estimated that annually, 390 millions of people are infected and 96 million develop clinical symptoms.2 Most people with dengue either have no symptoms or have a mild influenza-like disease (fever, headache, retro-ocular pain, muscle and joint pain, nausea, vomiting and rash – dengue fever DF); a small proportion progresses  to severe illness with rapid onset of capillary leakage accompanied by bleeding, thrombocytopenia and liver injury: dengue haemorrhagic fever (DHF) or dengue shock syndrome (DSS).3
There are four serotypes (DENV 1, DENV 2, DENV 3, DENV 4) of dengue virus. Infection with one serotype provides long immunity against that particular serotype; cross immunity to the other serotypes is temporary.3 The risk of severe dengue increases with subsequent infections.4 The complex pathogenesis of dengue disease is not completely understood, and it is not possible to  predict accurately who will develop severe disease, but some risk factors for progression to severe disease have been described:  age (mainly children),5-7 presence of chronic diseases,8-10 sequential infections;4   ethnicity (African ancestry is protective against DHF in admixed populations).11
There is no licensed vaccine and antiviral drugs are not effective. Treatment - mainly fluid replacement therapy and management of bleeding - is symptomatic and aims at clinical manifestations.12,13
Since women of reproductive age in endemic areas are at risk of dengue infection, it is necessary to establish whether there is an association between dengue during pregnancy and fetal adverse outcomes. In 2010, a systematic review on dengue in pregnancy and fetal outcomes was published. It reviewed 19 case reports, 9 cases series and two cohorts, and concluded that vertical transmission is possible; however the evidence was not sufficient to confirm that dengue during pregnancy increases the risk of adverse outcomes.14 The effects of this infection during pregnancy on fetal outcomes remain unclear.
The objective of this systematic review and meta-analysis is to investigate whether the published literature shows an increase in risk of four adverse fetal outcomes (stillbirth, miscarriage, preterm birth and low birth weight) in women who had dengue during pregnancy. 


Methods 
Search strategy and eligibility criteria 
This study is being reported according to the Preferred Reporting Items for Systematic Reviews and Meta-Analysis (PRISMA).15 We searched Medline, Embase, Scopus and Global Library to identify studies reporting fetal outcomes in women who have had dengue during that pregnancy. Databases were searched from August 2015, using the following approach: 1) Dengue terms: “Dengue”, “Dengue haemorrhagic Fever” AND 2) Pregnancy outcomes terms: “pregnancy outcomes”, “pregnancy complication”, “low birth weight”, “small for gestational age”, “intrauterine growth restriction”, “stillbirth”, “fetal death”, “preterm birth”, “preterm delivery”, “preterm labour”, “abortion”, “miscarriage”. We supplemented database searchers by screening bibliographies of the review article. The “explode” functions was used in dengue, pregnancy outcomes and pregnancy complications. No language restrictions were applied. All titles and abstracts of publications identified in the course of the primary search were reviewed for relevance and eligibility, after duplicates have been removed (full electronic search strategy for Medline; appendix 1). 
Eligibility criteria were: original studies that report any fetal outcome of pregnant women who had dengue during gestational period. To avoid overlapping populations, if participants were included in more than one publication, the study with the largest sample size was included. Eligible study designs were case-control, cohort, cross sectional and unselected case-series (i.e., those in which participants were selected independently of outcome). Case reports, ecological studies, reviews, and vitro studies and studies without pregnancy outcome information were excluded. 
Articles titles and abstracts were screened independently by two reviewers (ESP, MCNC) to select papers for full text screening. Full texts were independently assessed by the reviewers; in case of disagreement a third author was consulted (MGT) and a decision was agreed by consensus. 
 
Exposure and outcomes  
We studied four adverse fetal outcomes: 
· miscarriage: non-viable product of conception less than 22 weeks; 
· stillbirth: fetal death in utero at or after the 22nd week of gestation or weight more than 500g (or as defined by the study); 
· preterm birth (PTB) live delivery before 37 weeks of gestation; 
· low birth weight (LBW) birth weight less 2500g/ intrauterine growth restriction (IUGR): < 10th birthweight percentile for gestational age.
  Dengue during pregnancy was defined by clinical criteria (symptoms of dengue) or/and laboratory criteria (positive test from one of the laboratory test- IgM detection by ELISA, viral RNA detection via PCR, NS-1 viral antigen or positive viral culture.  
Data extraction and quality evaluation
A uniform tool was used to extract from eligible articles the following study characteristics: study design, year of publication, study location, period of study, authors, and population characteristics such as number of pregnancies, dengue diagnostic, and frequency of outcomes.
Two authors (ESP, LCR) independently scored the quality of the studies included in meta-analyses using the Newcastle-Ottawa scale (NOS).16 This was used for cohort and case-control studies and a modified version was used for case series studies and cross sectional studies. In this scale, cohort and case-controls studies are scored between zero and nine stars in nine questions covering three items (selection, comparability and outcome); cross sectional studies between zero and eight, and case series between zero and six. The final score was agreed between the two reviewers.

Statistical Analyses 
  When estimates were not presented in the papers, we provided estimates based on the data for each study. For stillbirths, PTBs and LBWs the denominator was the total number of pregnant women beyond 22nd week of gestation and for miscarriages, the denominator was all pregnancies; 95% confidence intervals (CI) were calculated using Poisson distribution.
In cohorts, case control and cross sectional studies, Odds Ratios (OR) were estimated afresh by comparing odds of fetal outcomes in pregnancies with and without dengue during pregnancy. We conducted meta-analysis for miscarriages, PTB and LBW/IUGR; we did not conduct a meta-analysis for stillbirths as this outcome was investigated in only one study with a comparison group.  In one of the case series we used information provided by the study on frequency of preterm births among live births in the maternity hospital where the study was conducted to estimate the OR.  This allowed us to include this study in the meta-analysis with the other studies that had a comparison group. To estimate the increase in risk of adverse fetal outcomes we used the Mantel–Haenszel methods, since the data are sparse in terms of event and study size as recommended 17.  Heterogeneity of OR was assessed with the I2 statistic. We analysed the data with Stata version 14.0. 
Role of the funding source 
	The sponsor of this study had no role in study design, data collection and analysis, decision to publish, or preparation of the manuscript. All authors had access to the data and had final responsibility for the decision to submit for publication. 
Results 
Results of the search are presented in Figure 1. The primary search identified 664 papers; 387 were duplicates. After screening, 107 articles were reviewed to assess eligibility, and 91 were excluded because did not meet the inclusion criteria; 16 articles were included in the qualitative synthesis (five cohorts, one case-controls, one cross sectional, nine cases series), and eight in the meta-analysis (Figure 1). The studies characteristics are described in Table 1 and 2. The studies were published from 1994 to 2014, and conducted in ten countries (Brazil,18,19 Colombia,20 Cuba,21 French Guiana,22 India,23-25 Malaysia,26-27 Mexico,29 Sri Lanka ,30,31 Sudan,32 and Venezuela).33

Quality of the studies 
[bookmark: _GoBack]	We assessed the quality of the studies included in the meta-analysis using the modified Newcastle – Ottawa scale. The cohort conducted in French Guiana22 was awarded nine stars; the Malaysia case –control27 was awarded eight stars. Two prospective cohort studies that used only the laboratory criteria to define dengue during pregnancy18,26 was awarded  seven stars (because they did not control for confounding factors). Restrepo and colleagues20 and Barroso and colleagues,21 (two small prospective cohort studies) and a cross sectional study33 were awarded six stars. The case- series19 with a comparison group was awarded five stars. Reasons for the classification for each study in appendix 2. All studies included in meta-analysis were assessed as including representativeness of the exposed cohort and adequateness of follow up.     

Outcomes 
Miscarriage as a potential adverse outcome associated with dengue during pregnancy was described in six case series,19,23,25,28,29,31 one case-control study, 27 and one cohort study.20 The miscarriage rates associated with dengue during pregnancy ranged from 3.8% (CI 95% 0-21) in Sri Lanka 31 to 16% (CI 95% 4.3 – 41) in India.23 The single study that controlled for confounding,27 in Malaysia, found recent dengue infection to be  four times more frequent among miscarriage cases than controls after adjusting for maternal age, gestational age, parity and ethnicity (OR: 4.2 95% CI 1.2-14) [70]. We used two studies (case-control and cohort)20,27 to conduct the meta-analysis for miscarriage as a pregnancy outcome potentially associated with dengue pregnancy; the crude overall OR was 3.51 (95% CI 1.15-10.77 I2 =0) (Figure 2). 
Stillbirths  were investigated  in four case series23,28-30 and one cohort study.22 Stillbirth rates among pregnant women who had have dengue varied between 4.7% (CI 95% 0.1-26) in India23 to 13% (CI 955 1.6 – 48) in Sri Lanka.30 In three of four case series, stillbirths occurred only in women who had severe dengue - DHF/DSS.28-30  In the cohort study, in French Guiana, the stillbirth rate was more than six times higher (RR: 6.7 95% CI 2.1 – 21.3) among symptomatic dengue cases than women without dengue.22 (This crude RR was estimated by us, based on data presented in the paper).
Preterm birth and low birth weight/intrauterine growth restriction were the most common negative pregnancy outcomes in pregnant women with dengue.18-23,25,26,28,30-33 There was a  marked variation in preterm birth and low birth weight rates were between studies, even in studies conducted in the same country. In studies in Malaysia, for example, the proportion of PTB among women with dengue during pregnancy ranged from 3.1% 26 (CI 95% 0.3 – 11) to 26.6% (CI 95% 7.2 – 68).28 The proportion of LBW among women with dengue during pregnancy in studies in Brazil varied from zero18 to 58% (CI 95% 23- 120).19  
The meta-analysis for  preterm births included five studies (three cohort studies)20,22,26 one cross sectional study33 and one case series.19  The crude overall OR for the association between dengue during pregnancy and preterm birth was 1.71 (95% CI 1.06-2.76 I2 = 56.1%) (Figure 3). 
All studies included in the meta-analysis required both serology and clinical symptoms for definition of dengue. However, among studies with preterm as an outcome, Tan (2008) and colleagues,26 defined exposure based only on serology for  recent dengue infection (IgM positive) so some of the women with classified having had dengue during pregnancy had no clinical symptoms. The OR of preterm birth, in this study was less than one (0.42 95% CI 0.10 – 1.73), although the 95% CI include one (Figure 3). Sensitivity analysis excluding Tan (2008) and colleagues,26 found a OR= 2.50 (95% CI 1.43-4.34, I2 = 25.5%) (Figure 3). Sensitivity analysis excluding studies with quality assessment below six stars 19-21 and Tan (2008) and colleagues,26 found an OR of 2.36 (95% CI 1.24-4.5, I2 = 48.3%); in the only study with more than seven stars22 (once Tan (2008) and colleagues was excluded) the crude OR was 2.2 (95% CI 1.04 – 4.66).  
Five cohort studies were included in the meta-analysis to estimate  the association between low birth weight/intrauterine growth restriction and dengue during  pregnancy, .18,20-22,26 The crude overall OR was 1.4 (95% CI 0.9 -2.2, I2 = 0). Two studies included women with dengue IgM serology but did not require presence of clinical symptoms;18,26 in these studies the ORs for the association with low birth weight/intrauterine growth restriction, were less than one (0.90 95% CI 0.38-2.08; 0.66 95% CI 0.03–12.4)  (Figure 4).  Excluding these studies, the OR for the association between dengue during pregnancy and low birth weight/intrauterine growth restriction was 1.84 (95% CI 1.04-3.25, I2 = 0) (Figure 4). Once the studies with no requirement for clinical symptoms were excluded,18,26 the crude OR in the  only study with more than seven stars22 was  1.95 (1.00 – 3.75).  
Other outcomes reported in the literature but not part of the objectives of this study included three cases of congenital mal formation,20 fetal distress,20,21 perinatal death,32 as well threat of premature delivery.21   

Discussion 

We systematically reviewed 16 studies of maternal dengue and adverse fetal outcomes (miscarriage, stillbirth, preterm birth and low birth weight). The evidence from these published studies suggests that symptomatic dengue during pregnancy is associated with negative fetal outcomes.  
The association between dengue and negative fetal outcomes is biologically plausible:  dengue leads to pathological changes such as increased production of pro inflammatory cytokines, including interleukin-6 (IL-6), interleukin-8 (IL-8), tumour necrosis factor α (TNF-α)4 that can activate the uterus, through stimulation of production of uterine activation proteins. These can induce uterine contractions culminating in a preterm delivery.34,35 Disease symptoms for instance thrombocytopenia, plasma leakage or hemorrhagic tendency secondary to dengue hemorrhagic fever (DHF) could result in damage in placental circulation with consequences to fetus, including stillbirth.36,37  Endothelial damage and increased vascular permeability due to DHF may facilitate passage across the placental barrier and contribute to vertical transmission of dengue infection.31 Once the virus reaches the placental tissue, pathological changes might be produced such as villous stromal edema, increase the formation of syncytial knots and chorangiosis, result in hypoxia.38,39 The hypoxia itself could cause stillbirth,  restrict fetal nutrition or initiate trophoblasts apoptosis leading to fetal growth restriction.40-42 	
Consistent with the previous systematic review,14 and on line with routine data, the most common fetal outcomes were preterm birth and low birth weight. The increase in risk of adverse fetal outcomes with dengue during pregnancy was highly variable across studies, expected given the heterogeneity of studies in terms of site, study design, and control of confounding. We pooled IUGR with LBW since LBW includes infants born preterm and infants with IUGR.43 It would be better to have  used IUGR or small for gestational age than LBW (due to overlapping with PTB), but  data were not available (only Barroso and colleagues21 had data on IUGR defined by Dueñas curves)44 . All the other remaining studies classified new-borns only according to whether LBW or normal weight.  
Two studies classified women as having had dengue during pregnancy if they had positive IgM serology even if they did not have had clinical symptoms.  These two studies did not show statistically significant associations between negative fetal outcomes and dengue.  In one of these studies, 89% of the IgM positive women did not have dengue-clinical symptoms; in  the other study, this was 63% .18,26 When these studies were excluded from the meta-analyses, the association between symptomatic dengue and both preterm birth and low birth weight became statistically significant. Also in three stillbirths were present only when women had severe dengue. This suggests that presence of clinical symptoms and severity of disease are related to the risk of  negative fetal outcomes.   It was not possible to explore this further in the meta-analysis as studies did not report severity of clinical symptoms. It is however likely that the severity of disease among women in different studies varied and this might have contributed to estimated variations in ORs. 
This literature review has some limitations:  among the 16 studies reviewed, 56% were case series, and in the studies with comparison groups, sample sizes were relatively small. This may have led to publication bias and consequently outcomes might have been overestimated.  This was the first meta-analysis of fetal outcomes and dengue in pregnancy; it has some limitations. First, there were few studies and many were of imperfect methodology. The majority were assessed as less than seven starts. Second, most studies did not control for confounding nor stratified by gestational age. In the two studies that controlled for confounding22,27 the adjusted measure was stronger than the crude measure, indicating that at least in those settings any confounding was negative confounding. Despite these limitations, this systematic review and meta-analysis consistently showed an association between symptomatic dengue in pregnancy and each of the four adverse fetal outcomes.   
	We recommend that further epidemiological studies be conducted, with larger sample sizes, adequate comparison groups and controlling for confounding. There are many opportunities for this to be done, mainly in South America and Southeast of Asia, where dengue incidence have been increasing and explosive outbreaks occurs frequently. If this  association between dengue in pregnancy and negative fetal outcomes is confirmed, recommendation should be made for close monitoring of pregnancies were dengue is diagnosed and for strategies for dengue control to  include pregnant women as a at risk population. 
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Table1:  Characteristics of studies included in meta-analyses
	Author; Year; Country 
	Study design 
	No of pregnant women admitted with dengue 
	Prevalence (%) of fetal outcomes in women with dengue  
	Other findings and comments 
	Score-NOS scale 

	Friedman and colleagues, 2014 
French Guiana22
	Retrospective Cohort 
	86 exposed dengue case  
258 unexposed records were used. 
Exposed: pregnant with laboratory confirmed of symptomatic dengue. 
Unexposed: pregnant women without dengue symptoms or received a negative dengue test if febrile.
	PTB: 17% (IC 9 - 30);
LBW: 19.8% (IC 11.5 – 31.6) 
Stillbirth1: 10% (IC 4.7 – 19.8)
Miscarriage were excluded
	This study used retrospective data from a maternity. 
PTB*: OR=3.34 (1.13, 9.89)
LBW: OR=2.23 (1.01, 4.9)
Adjustment: maternal ethnicity, maternal age, maternal gravidity maternal anemia, interpregnancy interval
*considering dengue cases before 37 weeks of gestation
	9

	Leite and colleagues  2014
Brazil18
	Prospective Cohort study 
	43  IgM positive 
361 IgM negative 
IgM-positive-recent infection 
	LBW: none 
Just LBW were measure 
	This study was conducted between women recruited at the time of delivery, involving women without report febrile illness in pregnancy.  
	7

	Tan and colleagues  2008
Malaysia26
	Prospective cohort
	63 IgM positive
2468 IgM negative 
IgM-positive-recent infection 

	PTB: 3.1% (IC 0.3 - 11);
LBW: 9.5% (IC 3.5 – 20.7)
	This study was conducted between women recruited at the time of delivery.  No difference was found among fetal outcomes between the two groups.  88.9% infected pregnant women did not report a febrile illness in pregnancy.
	7

	Restrepo  and colleagues 2004 
Colombia20
	Prospective cohort 
	39 exposed  39 unexposed  
Exposed: pregnant women that met the clinical criteria for dengue from PAHO. Laboratory confirmed. 
Unexposed: pregnant women without febrile syndrome
	PTB: 8.1% (IC 1.7 – 23) 
LBW:  10.8% (IC 3 – 27.7) 
Miscarriage: 5.1% (IC 0.6 -18)
Stillbirth do not occurred. 

	No difference was found among fetal outcomes between dengue group and non-infected group except for fetal distress. There were 3 malformation cases. Only study that reported malformation cases. 

	6

	Barroso  and colleagues 2009
Cuba21 

	Prospective cohort  
	30 dengue cases
56 controls 
Dengue infection confirmed serologically IgM.
	IGR2: 10% (IC 2.0- 29)
No preterm birth was observed. 
	30 pregnancy women with dengue were identified in Santiago in 2006. There were threat of premature delivery in 4 dengue patients, and 3 cases of acute fetal distress. 
	6

	Tan  and colleagues 2012
Malaysia27 
	Case-control
	115 miscarriage     296  controls 
Miscarriage (case): non-viable product of conception less than 22 weeks. 
Control: viable pregnancies matched for maternal and gestational age at the same hospital.
Dengue was tested using IgM and NS1 antigen.
	6 dengue cases among cases 
5 dengue cases among controls 
	This study was conducted with women who went to a hospital diagnosed with miscarriage. 
Miscarriage 
OR= 4.2 (1.2, 14)
Adjustment: maternal age, gestational age, parity, maternal ethnicity.  

	8

	Angarita  and colleagues 2013
Venezuela33 
	Cross sectional 
	7 dengue cases
23 without dengue 
Pregnant women were serologically tested for dengue; 
Were included in the study pregnant women in third trimester 
	PTB: 42.8% (IC 8.8 – 125)

	This study was conducted between women recruited at the time of delivery.  There were 2 pregnant women with dengue shock and fetal distress. 
	6

	Alvarenga  and colleagues 
2009
Brazil19
	Case-series 
	13 dengue cases 
Laboratory confirmed  
	PTB: 58% (IC 23 – 120) 	
LBW: 50% (IC 18 – 100) 
Miscarriage: 7.6% (IC 0.2 – 42) 
	Study of all serologically diagnosed pregnant women admitted during 2002.
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Table 2:  Characteristics of case series included in qualitative analyses. 
	Author; Year; Country
	No of pregnant women with dengue 
	Pregnancy outcomes 
	Other findings and comments 

	Kariyawasam; Senanayake, 2010
Sri Lanka30
	15  dengue cases
Laboratory confirmed  
	PTB: 6.6% (IC 0.1 -37) 
LBW: 6.6% (IC 0.1 – 37)
Stillbirth3: 13% (IC 1.6 – 48)
	Study of all serologically diagnosed pregnant women treated for dengue in 2009. Both fetal death were from women who had DSS. There was one born preterm and low birth weight (classified as iatrogenic due to pre-eclampsia).  

	Adam and colleagues 2010
Sudan32

	78 dengue cases
Laboratory confirmed  
	PTB: 18% (IC 10 – 30) 
LBW: 24% (IC 14.6 – 38)
	Retrospective analysis of all pregnancy women with confirmed dengue infection admitted in two maternity during the study period 2008-2009. 
There were 7 perinatal death. 

	Ismail and colleagues 2006
Malaysia28 
	16 clinical and/or laboratory dengue cases
	PTB: 26.6% (IC 7.2 – 68)
Miscarriage: 6.2% (IC 0.1 – 34)
Stillbirth4: 6.6% (IC 0.1 – 37) 
	Retrospective study of all pregnancy women with dengue admitted in the maternity, between 2000 and 2004.
Dengue was defined as an acute febrile illness with two or more clinical manifestation and only 50% was serologically positive. There were 4 follow-up lost.

	Waduge and colleagues 2006
Sri Lanka31
	26 dengue cases
Laboratory confirmed  
	PTB: 4% (IC 0.1- 22) 
LBW: 16% (4.3 – 41)
Miscarriage: 3.8% (IC 0 – 21) 
	All hospitalized pregnancy with confirmed dengue infections were included. 

	Malhotra and colleagues, 2005
India24
	8 dengue cases
Laboratory confirmed 

	No adverse fetal outcomes observed. 
	None of neonates born infected. There was one neonatal death due to arthrogyposis congenital. 

	Chitra; Panicker, 2011
India25
	14 dengue cases 
Laboratory confirmed
	PTB: 15% (IC 2 – 55) 
Miscarriage: 7% (0.2 – 39)

	Retrospective analysis of all pregnancy women with dengue infection admitted in the maternity (2009-2010). 
There was one co-infection with malaria, this case had congenital anomaly and was medical terminated. The average birth weight was 2.44Kg however they did not mention how many babies were below 2.5Kg. There were 2 follow-up lost.  

	Agrawal and colleagues 2014 India23
	25 dengue cases 
Laboratory confirmed 
	PTB: 80% (IC 19.6 – 129) 
LBW: 52% (IC 26 – 93)
Stillbirth3: 4.7% (IC 0.1 – 26) 
Miscarriage: 16% (4.3 – 40) 
	Retrospective analysis of all pregnancy women with confirmed dengue infection admitted in the maternity during the study period. 

	Sastre; Gonzalez, 2009
Mexico29
	21 dengue cases 
Laboratory confirmed
	Miscarriage: 4.7% (IC 0.1 – 26)  
Stillbirth4: 5% (IC 0.1 – 26)
	Retrospective analysis of all pregnancy women with confirmed dengue infection admitted in the maternity during the study period 2005-2007.



1. Stillbirth- birth dead weighed ≥500g or 22 weeks of gestation;
2. IGR-less than minimum weight corresponding to their gestational age;
3. Stillbirth – without definition in the article occurred after 22 weeks;
4. Stillbirth – without definition in the article without information about gestational age;


