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Abstract 

Objective: To evaluate the outcome of pregnancy in patients who developed chikungunya infection during the antenatal period 

and to evaluate the severity of chikungunya infection in pregnant women. Material and methodology - This retrospective, 

record-based, observational study recruited, a total of 47 antenatal women who were admitted to the Obst & gynae department in 

Lady Harding Medical College, hospital and tested chikungunya IgM Antibody positive during the chikungunya outbreak from 

September 2016 to September 2017 and an equal number of women with fever, but without chikungunya (IgM negative) who 

were admitted during the same period comparable in age and parity, were taken as a control group. The details of the admitted 

antenatal women were taken from the medical record section. ELISA IgM was taken as a positive case. The records included a 

detailed history, examination, investigations, delivery details, and maternal and perinatal outcomes. The pregnancy and neonatal 

outcomes were compared between pregnant women with fever, with Chikungunya IgM positive and negative. All the data was 

compiled in a Microsoft Excel sheet using the latest SPSS version. Result- In this study, 356 pregnant women with fever during 

the study period who were hospitalized were enrolled out of whom 47 had chikungunya IgM positive (13.2%). Out of 309 

Chikungunya IgM-negative pregnant women (86.79%), 47 patients were randomly selected as a control group. Out of these 47 

patients, one patient required intensive care unit (ICU) and later succumbed, whereas none were transferred to the ICU in the 

control group. One case of vertical transmission was reported amongst positive neonates. We found that overall chikungunya 

infection in pregnancy was not significantly associated with any adverse outcomes as compared to controls. However, admission 

to the Intensive Care Unit and neonatal ICU was greater in women with Chikungunya infection in comparison to women without 

infection. Conclusion- Although Chikungunya infection during pregnancy does not appear to increase Fetomaternal 

complications, careful monitoring is needed during the maternal viremia period. 
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1. Introduction 

Chikungunya, a mosquito-borne viral illness, presents unique 

risks for pregnant women. While symptoms such as fever, joint 

pain, and rash are common, expectant mothers face heightened 

concerns due to potential complications. Chikungunya infection 

during pregnancy can increase the risk of adverse outcomes, 

including preterm birth and low birth weight. Additionally, there 

is a possibility of vertical transmission, where the virus passes 

from mother to fetus. To mitigate these risks, pregnant women in 

affected areas should prioritize measures to prevent mosquito 

bites, such as using repellents and wearing protective clothing. 

Prompt medical attention is crucial if symptoms arise, enabling 

healthcare providers to monitor the pregnancy closely and 

manage any complications effectively. Research and public 

health efforts continue to focus on understanding and addressing 

the specific challenges Chikungunya poses in pregnancy, aiming 

to safeguard maternal and fetal health. Still, literature is scarce on 

this in India. Henceforth, during the Chikungunya outbreak, this 

comparative study was done to increase the understanding of the 

impact of the virus on pregnancy. 

2. Material and Methods 

This study was a retrospective observational study. The 

objective of this study was to evaluate the outcome of preg-

nancy in patients who developed chikungunya infection dur-

ing the antenatal period and to evaluate the severity of 

chikungunya virus infection (CHIKV) in pregnant women. In 

this study, we recruited a total of 356 pregnant women with 

fever, who were admitted to our department during the 

chikungunya outbreak from September 2016 to September 

2017 in Lady Hardinge Medical College associated with 

Sucheta Kriplani Hospital, a tertiary-level hospital in Delhi. 

ELISA antibody assay was done in all fever cases. Out of 

those, 47 women were found chikungunya IgM Antibody 

positive, and amongst the rest of the 309 women, an equal 

number of women (47) with fever but without chikungunya 

comparable in age and parity, based on random selection were 

taken as a control group. That has been reflected in the flow 

chart Figure 1. 

 
Figure 1. Flow chart of case selection. 

The inclusion criteria of the study were pregnant women 

with confirmed chikungunya infection. (ELISA IgM positive) 

along with fever and exclusion criteria were pregnant women 

with fever etiology other than chikungunya infection and 

mixed infection. The details of the admitted antenatal women 

were taken from the medical record section. Confounding 

factors like dengue fever, Zika virus, and malaria were ex-

cluded from the study to prevent bias. Records included a 

detailed history, examination, investigations, delivery details, 

and maternal and perinatal outcomes. Composite pregnancy 

complication (abruption, vaginal bleeding, preterm labor), 

mode of delivery (cesarean delivery for fetal dis-

tress/abruption/ placental abnormality or operative vaginal 

delivery for fetal distress or normal vaginal delivery without 

any complication), and composite neonatal morbidity were 

taken as outcome variables. 

All the data was compiled in a Microsoft Excel sheet using 

the latest SPSS version. The continuous variables were ex-

pressed as mean ± standard deviation and the categorical 

variables were expressed as frequency and percentage. The 

pregnancy and neonatal outcomes were compared between 

the pregnant women with fever with Chikungunya IgM posi-

tive and Chikungunya IgM negative. 

3. Results 

In our study, 356 pregnant women with fever during the 

study period who were hospitalized were enrolled out of 

which 47 had chikungunya IgM positive (13.2%) and the rest 

were negative. Out of 309 Chikungunya IgM-negative preg-

nant women (86.79%), randomly 47 patients were selected as 

a control group. The mean age in both groups was similar 
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(25.06 years vs 25.54 years). Both the case and control groups 

were compared to each other for Fetomaternal outcomes 

which were relevant to fever. 

Patients who were Chikungunya IgM positive were mostly 

managed by high fluid intake, NSAIDS (nonsteroidal an-

ti-inflammatory drugs), and paracetamol. The occurrence of 

adverse outcomes in pregnancy was non-significant between 

the two groups. Out of 47 patients from Chikungunya 

IgM-positive patients, 3 (6.4%) presented in the first trimester, 

9 (19.1%) in the second trimester, and 35 (74.5%) in the third 

trimester. All these patients were followed till the delivery 

through records. The main symptoms reported by these pa-

tients were fever (single episode-19/47, multiple- 28/47), 

rashes (7/47), arthralgia (19/47), headache (29/47), ret-

ro-orbital pain (12/47) and vomiting (7/47). Multiple spikes of 

fever, rashes, arthralgia, headache, and retro-orbital pain were 

found to be significantly higher in the Chikungunya 

IgM-positive women in comparison to the control group 

(Table 4). Out of these 47 patients, one patient was transferred 

to the intensive care unit (ICU) and later expired whereas 

none of the patients was transferred to ICU in the control 

group. The mean gestational age at presentation was 35.4 ±1.4 

and 35.0 ± 2.1 in the Chikungunya IgM positive and 

Chikungunya IgM negative group respectively. Women who 

had delivered spontaneously were significantly lower (p= 

0.022) in the Chikungunya IgM positive group (10/47, 21.3%) 

versus the Chikungunya IgM negative group (20/47, 43.5%). 

Most of the patients had normal vaginal delivery in both 

groups (30/47, 63.8% Chikungunya IgM positive group ver-

sus 26/47, 56.5%; p= 0.101 in negative group) (Table 1). 

Thrombocytopenia was observed to be significantly higher in 

the Chikungunya IgM positive group (1.6±0.8 lakhs vs 

2.3±1.4 lakhs; p= 0.009). Mean hemoglobin in the 

Chikungunya IgM positive group was 9.8±2.2 gm% which 

was similar to that of the Chikungunya IgM negative group i.e. 

9.9±1.3 gm% (p=0.844). The mean Total lymphocyte count in 

the Chikungunya IgM positive group was 9297.8±4282.2 

which was similar to that of the Chikungunya IgM negative 

group i.e. 8952.0±3001.9 (p=0.655) (Table 5). The occurrence 

of adverse outcomes of pregnancy like Oligohydramnios, 

preterm premature rupture of membranes, preterm labor pains, 

stillbirth, and cesarean section were not significantly different 

amongst the two groups. 

Out of a total of 94 pregnancies, 44 newborns were males. 

The mean birthweight of the newborns in the Chikungunya 

IgM positive group was 2075.21± 873.52 gms which was 

significantly lower than that of the Chikungunya IgM nega-

tive group i.e. 2585.21±573.82 gms (p=0.001) (Table 3). 

None of the newborns in either group had any congenital 

anomalies. The adverse neonatal outcomes like 5-minute 

APGAR, NICU admission, and miscarriages were 

non-significant between the two groups. One case of vertical 

transmission was reported in which IgM antibodies were 

detected out of 35 positive neonates who were admitted to the 

NICU. (Table 2) Neonatal IgG antibodies that are transferred 

transplacentally from the mother can be detected in the neo-

nate for the first few weeks to months of life. IgM antibodies 

cannot be transported across the placenta, so the presence of 

IgM antibodies in the newborn reflects either fetal or neonatal 

disease. [16]. 

Table 1. Maternal outcomes in Chikungunya-positive and Negative pregnant women. 

Maternal parameters 

CHIKUNGUNYA 

Chi-square test P value Positive Negative 

N (%) N (%) 

Anemia 
Yes 21 (44.7%) 28 (59.5%) 

0.176 
No 26 (55.3%) 19 (41.3%) 

Oligohydramnios 
Yes 6 (12.8%) 3 (6.5%) 

0.486* 
No 41 (87.2%) 44 (93.5%) 

PROM (Premature rupture of 

membrane) 

Yes 4 (8.5%) 3 (6.5%) 
1.000* 

No 43 (91.5%) 44 (93.5%) 

Gestational age at presentation 

1st Trimester 3 (6.4%) 2 (4.3%) 

0.294 2nd trimester 9 (19.1%) 4 (8.7%) 

3rd Trimester 35 (74.5%) 41 (87.23%) 

Labor 
Spontaneous 10 (21.3%) 20 (43.5%) 0.022 

Induced 37 (78.7%) 27 (57.44%)  
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Maternal parameters 

CHIKUNGUNYA 

Chi-square test P value Positive Negative 

N (%) N (%) 

Maternal Outcome 
Stable 46 (97.9%) 47 (100.0%) 1.000 

Dead 1 (2.1%) 0 (0.0%)  

Mode of delivery 

NVD 30 (63.8%) 26 (56.5%) 0.101 

LSCS 10 (21.3%) 19 (40.4%)  

IUD 3 (6.4%) 0 (0.0%)  

Fetus expulsion 4 (8.5%) 2 (4.3%)  

 
Figure 2. Graphical representation of the maternal outcome of chikungunya-positive and negative patients. 

Table 2. Comparison of Neonatal outcomes in chikungunya positive and negative patients. 

Fetal outcomes 

CHIKUNGUNYA 
Chi-square test 

P value 
Positive N (%) Negative N (%) 

Baby outcome 

Live 38 (80.9%) 43 (93.5%) 

0.163 Abortion 4 (8.5%) 2 (4.3%) 

IUD 5 (10.6%) 2 (4.3%) 

Liquor 
MSL 6 (14.3%) 14 (29.7%) 

0.112 
Clear 36 (85.7%) 33 (71.7%) 

NICU admission 
Yes 35 (74.5%) 0 (0.0%) 

<0.001 
No 12 (25.5%) 47 (100.0%) 

APGAR <7 at 5 minutes  5 (10.6%) 4 (8.5%) 0.154 
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Fetal outcomes 

CHIKUNGUNYA 
Chi-square test 

P value 
Positive N (%) Negative N (%) 

Cord blood IgM Positive 
35 neonates of the positive group, 

were admitted to NICU 
1 (2.1%) -  

IUD (Intrauterine death), MSL (Meconium-stained liquor, NICU (Neonatal ICU) 

 
Figure 3. Graphical representation of neonatal outcome in Chikungunya positive and negative patient. 

Table 3. Difference in mean baby birth weight in Chikungunya positive and negative patient. 

CHIKUNGUNYA N Mean baby Birth weight (grams) SD Unpaired t test P value 

Positive 47 2075.213 873.5221 
0.001 

Negative 47 2585.217 573.8244 

Table 4. Symptomatology in Pregnant Women. 

Signs and symptoms associated with fever 

CHIKUNGUNYA 

Chi-square test P value Positive Negative 

N (%) N (%) 

Fever spikes 
Single 19 (40.4%) 29 (63.0%) 

0.029 
Multiple 28 (59.6%) 18 (38.29%) 

Rashes Yes 7 (14.9%) 0 (0.0%) 0.012* 

 No 40 (85.1%) 47 (100.0%)  
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Signs and symptoms associated with fever 

CHIKUNGUNYA 

Chi-square test P value Positive Negative 

N (%) N (%) 

Arthralgia 
Yes 19 (40.4%) 4 (8.7%) 

<0.001 
No 28 (59.6%) 43 (91.3%) 

Headache 
Yes 29 (61.7%) 7 (15.2%) 

<0.001 
No 18 (38.3%) 40 (85.10%) 

Retro-orbital pain 
Yes 12 (25.5%) 3 (6.5%) 

0.013 
No 35 (74.5%) 44 (93.5%) 

Vomiting 

Yes 7 (14.9%) 3 (6.5%) 

0.316* 
No 40 (85.1%) 44 (93.5%) 

 
Figure 4. Symptomatology of Pregnant Women. 

Table 5. Biochemical Status of women with fever. 

Condition on delivery 

CHIKUNGUNYA 

Unpaired t-test P value 

Positive Negative 

Mean± SD Mean± SD 873.5221 

Hemoglobin 9.8±2.2 9.9±1.3 0.844 

TLC 9297.8±4282.2 8952.0±3001.9 0.655 

Platelet count 1.6±0.8 2.3±1.4 0.009 
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4. Review of Literature 

Chikungunya is a re-emerging infection that has spread 

from East Africa to the Indian Ocean Islands. It is of particular 

concern for pregnant women. Fritel X et al, 2006,
 
observed 

that the virus had no observable effect on pregnancy outcomes. 

[4] Basurko et al conducted a nested case-control study in 

French Guiana in 2022, intending to compare pregnancy and 

neonatal outcomes between pregnant women with CHIKV 

infection and pregnant women without CHIKV during the 

Chikungunya outbreak between June 2012 and June 2015. 

They concluded that the impact of CHIKV during pregnancy 

does not appear to increase the risk of maternal and fetal 

complications; vigilance is warranted when delivery occurs 

during the maternal viremia period. [1] Laoprasopwattana et 

al conducted a community-based epidemiological prospective 

study in Songkhla Province, Thailand, in the 2009–2010 

CHIKV outbreak and found that complications during preg-

nancy, Newborn outcome, and congenital anomalies were not 

different in those who had recent, remote, or no CHIKV in-

fections. [5] ME Foeller et al (2014-2015)
 
concluded that 

CHIKV infection during pregnancy did not appear to pose a 

risk for pregnancy complications or neonatal health, but ma-

ternal infection just before delivery might increase the risk of 

mother-to-child transmission of CHIKV. [6] An observational 

study done by Suruchi et al from August 2016 to October 

2016 reported an incidence of 20% adverse pregnancy out-

comes as preterm delivery, premature rupture of membranes, 

decreased fetal movements, intrauterine death, oligohydram-

nios, and preterm labor pains in chikungunya-infected women 

[2]. They concluded that Chikungunya infection in pregnancy 

is associated with increased pregnancy morbidity and fetal 

mortality. A study by Kelly Aparecida et al in 2022 assessed 

the prevalence of immunity to Chikungunya virus (CHIKV) 

in pregnant women and newborns in the Western Brazilian 

Amazon and found that seropositivity for CHIKV was sur-

prisingly frequent (10%) in both pregnant women and new-

borns, affecting mainly low-income women. [7] Laoprasop-

wattana, Kamolwish et al performed a comparative study in 

2012 to differentiate CHIK from dengue and other acute fe-

brile illnesses during a CHIK outbreak in a dengue-endemic 

area. They concluded that, along with clinical manifestation, 

specific antigen testing can help differentiate CHIK from 

Dengue viral illness. [8] Natal et al in 2021 reported four 

cases of spontaneous abortion in women who became infected 

with CHIKV between the 11th and 17th weeks of pregnancy, 

proven by RT-PCR, and gave evidence about early Feto-

maternal transmission of CHIKV [9]. Elizabeth et al in 2021 

statistically analyzed the link between cardiomyopathy and 

chikungunya infection and risk of death. [10] S Kumar et al in 

2019 also conducted a retrospective study on maternal and 

perinatal infection of CHIKV, and a systematic review by 

Contopoulos-Ioannidis D, et al talked about vertical trans-

mission of chikungunya and its harmful effects on the fetus. 

[12, 14] Bettis AA, L’Azou Jackson M et al presented a sys-

tematic literature review on the epidemiology of Chikungunya 

infection to develop a safe and effective vaccine [13]. Jain J, 

Nayak K et al, 2017 study emphasizes chikungunya disease 

progression and assesses clinical, virological, and serological 

parameters of chikungunya disease severity. [15] 

Comparative findings from different studies on 

Chikungunya are summarized in Figure 5 below. 

 
Figure 5. Comparative outcomes of different studies. 
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5. Discussion 

In this retrospective observational study, we examined the 

cases of Chikungunya virus (CHIKV) infection during 

pregnancy in our hospital in Delhi during the Chikungunya 

outbreak in India. With the data collected, we studied the 

short-term outcomes of pregnant females (abruption, vaginal 

bleeding, preterm labor), mode of delivery (cesarean deliv-

ery for fetal distress/abruption/ placental abnormality or 

operative vaginal delivery for fetal distress or normal vagi-

nal delivery without any complication who were infected 

with chikungunya virus and also adverse neonatal outcomes 

like NICU admission, prematurity, Intrauterine death, still-

birth, neonatal mortality. We also compared the symptoms 

of CHIKV in pregnant women with those of pregnant 

women who had fever but were Chikungunya negative. To 

the best of our knowledge, there are only a few studies in 

India comparing Fetomaternal outcomes and also 

Chikungunya symptoms in Chikungunya-infected pregnant 

women. 

Considering the antenatal phase, we found that overall 

Chikungunya infection in pregnancy was not significantly 

associated with any adverse outcomes as compared to controls. 

However, we noted that admission to the Intensive care unit 

(ICU) of women and neonatal ICU was greater in women with 

Chikungunya infection in comparison to women without 

infection. A similar finding was reported by Basurko et al in 

2022. [1]. A study by Lenglet Y et al in 2010 reported similar 

results as our study i.e. (cesarean deliveries, obstetric hem-

orrhage, preterm births, stillbirths after 22 weeks, birthweight, 

congenital malformations, and newborn admissions) were 

similar in both Chikungunya infected and non-infected 

pregnant women [3]. 

Fritel X et al conducted a study of pregnant women in 

Réunion (France) in 2006 compared pregnancy outcomes for 

women not infected during pregnancy with those who were 

infected during pregnancy. They observed that pregnancy 

outcomes like cesarean deliveries, obstetric hemorrhage, 

preterm births, stillbirths after 22 weeks, birthweight, con-

genital malformations, and Newborn admissions were sim-

ilar in both the groups and concluded that CHIKV had no 

observable effect on pregnancy outcomes, same as in our 

study [4]. Laoprasopwattana et al (2008-2009) observed that 

complications during pregnancy, newborn outcome, and 

congenital anomalies were not different in those who had 

recent, remote, or no CHIKV infections [5]. M E Foeller et al 

conducted a retrospective observational study in 2021 at 

Grenada to evaluate pregnancy and neonatal outcomes, 

disease severity, and mother-to-child transmission of 

CHIKV infection. They included women who gave birth 

between January 2014 to September 2015 and concluded 

that CHIKV infection during pregnancy did not appear to 

pose a risk for pregnancy complications or neonatal health, 

but maternal infection just before delivery might increase the 

risk of mother-to-child transmission of CHIKV [6], in our 

study also we found one case of vertical transmission in 

chikungunya positive patient. Because of the limitation of 

resources, the tests were not done in chikungunya-negative 

mothers. A study done by Sagay et al in 2024 found a 15.8% 

(3 out of 19) mothers-to-child transmission rate as compared 

to our study. [11] Several studies have been published re-

lated to Mother-to-child transmission of chikungunya in-

fection, all indicated that transmission risk is higher if acute 

infection occurs near the term or delivery time. [4, 6]. So, 

our study strengthens the theory published in past articles 

that the Chikungunya virus as such doesn’t cause any 

life-threatening side effects to mother and baby as compared 

to other viruses like Zika, Dengue, and Malaria. Long-term 

morbidity like severe joint pain in mothers that has been 

mentioned in a few studies, can last longer than a year. We 

couldn’t comment on long-term sequelae because of the lack 

of follow-up data but symptoms of joint pain, fever, rashes, 

headache, and thrombocytopenia were more in the CHIKV 

group in our study. 

The limitation of our study was its retrospective nature; a 

long-term follow-up of patients was not available. The sample 

size was small in comparison to other published studies. It 

was a single-center study. The tests to detect vertical trans-

mission were done only in neonates who were admitted to 

NICU with chikungunya-positive mothers, it was not done in 

chikungunya-negative mothers because of the limitation of 

resources. Because of the incomplete submission of data, we 

cannot comment on the vertical transmission rate. However, 

consistent with other published literature, CHIKV infection in 

our cohort was not associated with any poor maternal and 

neonatal outcomes. 

6. Conclusion 

Although Chikungunya infection during pregnancy does 

not appear to increase Fetomaternal complications, careful 

monitoring is needed during the maternal viremia period. In 

our study, chikungunya infection did not appear to increase 

adverse pregnancy outcomes in women who were sympto-

matically infected with it than in women who were unin-

fected but had fever. However, further multicentric pro-

spective studies with long-term follow-up are required to 

provide recommendations regarding the management of 

Chikungunya infection-positive pregnant women and their 

neonates. 

Abbreviation 

CKV Chikungunya Virus 

IgM Immunoglobulin-M 

N Number 
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