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ABSTRACT

Background: As compared to non-pregnant women, pregnant women are more severely affected by infections with some organisms including
influenza virus, hepatitis E virus, herpes simplex virus, & malaria. The threshold for diagnostic evaluation, as well as hospitalisation and treatment,
may be lower for pregnant patients than for other patients. Present research was conducted to study the clinical profile and outcome of pregnant
women with infectious diseases requiring admission in a tertiary care hospital. Methodology: The observational Study was conducted on 265
Pregnant women suffering from infectious diseases or with chronic infectious diseases like hepatitis B, HIV if develops any acute complication
requiring admission. Detailed history, past medical or surgical history noted. Baseline investigations, USG and MRI if applicable were done. End
Point was discharge or death, whichever occurred first. Chi Square test was used to obtain correlation between infectious diseases, maternal and
fetal outcome with clinical profile of participants. Results: Out of 265 patients, 60% patients were multigravida and 65.66% were in third trimester
of pregnancy. Majority (96%) were discharged. Around 1.5% had IUFD; 35% Full term deliveries; 8% had preterm deliveries;0.38% had abortion.
Complications were higher in multigravida (3.14%) as compared to 2.86% in primigravida. Meningitis, Sepsis had statistically significant
association with maternal outcome (death) (p value<0.01). Fetal complications (15%) were more common in elderly age group and in
primigravida. Fetal complications had statistically significant association with 3rd trimester of pregnancy, sepsis and covid-19. (p value-0.003).
Conclusion: Infectious diseases are very common in Pregnancy as there are immunological alterations, increasing the susceptibility to various
infections. Meningitis and sepsis had statistically significant association with maternal mortality. Early diagnosis and prompt management of
meningitis and sepsis will prevent maternal morbidity and mortality. Fetal complications had statistically significant association with in
3rdtrimester of pregnancy, sepsis and covid 19 infection. Regular ANC visits with fetal monitoring especially in later trimesters will prevent fetal
complications.
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INTRODUCTION

As compared to non-pregnant women, pregnant women are more
severely affected by infections with some organisms including
influenza virus, hepatitis E virus, herpes simplex virus, & malaria. The
influenza pandemic of 2009 provided more recent evidence that certain
infections may disproportionately affect pregnant women". Pregnant
women are at increased risk for severe illness from influenza virus
infection. During the 2009 HIN1 pandemic, as well as during
interpandemic periods, women in the third trimester of pregnancy
were at increased risk for severe disease (e.g., disease requiring
admission to an intensive care unit or resulting in death), as compared
with women in an earlier stage of pregnancy™”. Infection with HEV is
also more severe in pregnant women, with high mortality during the
third trimester. In a case series from India, 33 to 43% of pregnant
women with HEV infection had severe disease or infection that led to
fulminant hepatic failure®.

The severity of Plasmodium falciparum malaria is determined by the
level of immunity, which depends mainly on the intensity and stability
of malaria transmission. In three districts in India, 23% or more of
maternal deaths between 2004 and 2006 were attributable to malaria,
which was the most common cause of maternal death during
pregnancy®. Pregnant women have arisk of severe malaria that is three
times as high as that among nonpregnant women; a median maternal
mortality of 39% has been reported in studies in the Asia—Pacific
region”. Maternal death also has been reported in association with P
vivax infection. In areas of high transmission, most women harbouring
parasites do not present with symptoms”. Early studies postulated that
pregnancy, particularly in the third trimester, is a risk factor for severe
varicella.

The threshold for diagnostic evaluation, as well as hospitalisation and
treatment, may be lower for pregnant patients than for other patients.
We are describing here important infections for which pregnant
women are susceptible.

OBJECTIVES:
1. To study the clinical profile of pregnant women with infectious

diseases requiring admission in tertiary care hospital.

2. To study the pregnancy outcome in the study population like
premature termination of pregnancy, IUFD, normal course of
pregnancy without adverse event.

MATERIALSAND METHODS:

The Observational Prospective Study was conducted at Medical Wards
& M.I.C.U of a Tertiary Care Hospital between (December 2018-
June2020) on 265 Pregnant Women suffering from infectious diseases
or with chronic infectious diseases like hepatitis B, HIV if develops
any acute complications requiring admission in medical wards &
M.L.C.U. of a tertiary care hospital. Patients with infections developing
in postpartum period like puerperal sepsis were exclude.

Detailed history of patient's clinical manifestations, obstetric history,
past medical or surgical history noted. Baseline investigations e.g.
CBC, LFT, RFT, Fever profile, Urine analysis. USG for fetal viability
and MRI if applicable was done. End Point: Discharge or Death,
whichever occurred first.

Statistical Analysis:

Logistic regression test was used to analyse the correlation between the
various infectious diseases and the outcomes of pregnancy as well as
the effects of pregnancy on diseases. Chi Square test was used on the
data to obtain the correlation between infectious diseases, maternal
outcome and fetal outcome with the clinical profile of the participants.

RESULTSAND ANALYSIS:

Baseline characteristics of the patients:

The minimum age of participant was 18 years and the maximum age
was 39years. Out of 265 patients, 198 patients (74.72%) were in age
group of 21-30 years and 52 patients (19.62%) were elder than 30 years
age. 106 patients (40%) were Primigravida and 159 patients (60%)
were multigravida. 40 patients (15.09%) were in first trimester; 51
patients (19.25%) were in second trimester; 174 patients (65.66%)
were in third trimester.

Table 1. Age distribution of patients:
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Patient variables Frequency Percentage
Age (Years) <20 15 5.66%
21-30 198 74.72%
>30 52 19.62%
Gravida 1 106 40%
2 85 32.08%
3 56 21.13%
>3 18 6.79%
Trimester 1 40 15.09%
2 51 19.25%
3 174 65.66%
Total 265 100%

Distribution of Patients on the basis of type of infection

Graph 1. Distribution of Patients on the basis of type of
infection
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140 patients (52.83%) had covid-19 infection; 30 patients (11.32%)
had acute febrile illness; 28 patients (10.57%) had Dengue infection;
19 patients (7.17%) had respiratory infections; 10 patients (3.77%)
each of hepatitis and urinary tract infections.

Distribution by maternal outcome:

Graph 2. Distribution by Maternal outcome

In this study, most of the patients were discharged without any adverse
outcome to pregnancy or fetus. 257 patients (96.98%) were discharged
and 8 patients (3.02%) died. Out of 8 patients, 1 patient died due to
sepsis in case of lower respiratory tract infection, 2 patients died due to
meningitis with altered sensorium, 2 patients died due to ARDS in case
of dengue infection, | patient died due to dengue encephalitis with
acute hypernatremia, 1 patient died due to sepsis with disseminated
intravascular coagulopathy, 1 patient died due to status epilepticus
with acute liver failure and sepsis.

Table 2. Distribution by fetal outcomes:

Fetal outcomes and Causes of Death Frequency |Percentage

Fetal outcome  |Uneventful* 142 53.58%
IUFD 4 1.51%
Preterm Delivery 23 8.68%
Full term Delivery 95 35.85%
Abortion 1 0.38%

*- Patient discharged while being pregnant without any fetal
complications.

142 patients (53.58%) were discharged without any adverse fetal
outcome; there was 4 (1.51%) IUFD; 23 (8.68%) Preterm deliveries;
95 (35.85%) Full term deliveries; 1 (0.38%) abortion; 4 Twin
gestations.

Table 3. Co-relation of maternal outcome with various parameters

Maternal Factors Maternal outcome Total Chi-
Discharge |Death square, P-
value
Age |<20 18(94.74%) [1(5.26%) |19(100%) |0.543,
Group(21-30 188(96.91%)[6(3.09%) [194(100%)|0.764

>30 51(98.08%) | 1(1.92%) |52(100%)

Gravi|l 103(97.17) |3(2.83%) | 106(100%)]0.566,
da |2 83(96.92%) | 2(3.08%) |85(100%) |0.867
3 54(96.43%) | 2(3.57%) |56(100%)
>3(4-6) 18(100%) |0(0.0%) |18(100%)
Trime|l 38(95%) [2(5%) _ |40(100%) |2.961,
ster |11 48(94.12%) | 3(5.88%) |51(100%) |0.228

I 171(98.28%)[3(1.72%) | 174(100%)
Disea | Dengue 26(92.86%) [2(7.14%) [28(100%) |0.202
se/ [Respiratory |18(94.74%) |1(5.26%) |19(100%) |0.568

Infect|Hepatitis__ |10(100%) |0(0%) __|10(100%) [0.577

ion  [Covid 140(100%) |0(0%) | 140(100%)0.037
UTI 10(100%) |0(0%) _ |10(100%) |0.577
Malaria 6(100%) |0(0%)  |6(100%) |0.666
AFI 29(96.67%) | 1(3.33%) |30(100%) |0.92
Meningitis | 4(66.67%) |2(33.33%)[6(100%) |0.000014
Sepsis 3(60%)  |2(40%) |5(100%) |0.0000013
AGE 5(100%)  |0(0%) _ |5(100%) |0.693
Leptospirosis|6(100%)  |0(0%) __ |6(100%) 0.666

Total 257(96.98%)[8(3.02%) |265(100%)

No Statistically Significant association could be attributed to the
maternal outcome in relation to the age. 19 patients were younger than
20 years out of which 18 patients (94.74%) were discharged and 1
patient died due to status epilepticus with sepsis with acute liver
failure.

194 patients were in age group of 21-30 years, out of which 188
patients (96.91%) were discharged and 6 patients (3.09%) were died.
Out of 6 patients, 2 patients died due to meningitis with altered
sensorium, 2 patients died due to ARDS in case of Dengue infection, 1
patient died due to Dengue encephalitis with acute hypernatremia, 1
patient died due to sepsis with lower respiratory tract infection. 52
patients were older than 30 years, out of which 51 patients (98.08%)
were healthy and discharged and 1 patient (1.92%) died due to sepsis
with disseminated intravascular coagulopathy. P value is 0.764. No
maternal death was associated with covid 19 infection.

No Statistically significant association could be attributed to maternal
outcome in relation to gravida. Out of 106 patients of Primigravida,
103 patients (97.17%) were discharged and 3 died. Out of 85 patients
of gravida 2, 83 patients (96.92%) were discharged and 2 died. Out of
56 patients of gravida 3, 54 patients (96.43%) were discharged and 2
died. So, the risk of maternal complications is more with successive
pregnancies. No statistically significant association found to maternal
outcome in relation to trimester of pregnancy. Using Chi-square test, P
valueis 0.228 (table 3).

Co-relation Of Fetal Complication With Various Parameters:
Though corelation between fetal complications with maternal Age
statistically not significant, elderly mothers (>30 years) had more
fetal complications. Out of 106 primigravida patients, only 12
patients (11.32%) had fetal complications. Out of 85 patients of
Gravida 2, only 7 patients (8.24%) had fetal complications. Out of 56
patients of Gravida 3, only 7 patients (12.50%) had fetal
complications. Out of 18 patients of more than 3 Gravida (4-6), only
2 patients (11.11%) had fetal complications. Using Chi-square test, P
valueis 0.854 (table 4).

Out of total 29, 27 (15.52%) fetal complications were present in third
trimester, while 2 (5%) fetal complications were seen in 1" trimester.
Using Chi-square test, P value is 0.003. Fetal outcome has statistically
significant association with trimester of pregnancy; more
complications in later trimester. Co-relation of fetal outcome with type
of infection: Out of 28 dengue cases, 2 cases (7.14%) had fetal
complication. Pvalue 0.519.

Out of 19 respiratory infection cases, 1 (5.26%) had fetal
complications. P value - 0.428. None of the 10 cases of hepatitis had
fetal complications. P value is 0.267. Out of 140 cases of covid-19, 23
(16.43%) had fetal complications. P value is 0.038. covid-19 had
statistically significant correlation on fetal outcome.
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None of the 10 cases of urinary tract infection had fetal complications.
Pvalueis 0.268. None of the 6 cases of malaria had fetal complications.
P value is 0.391. None of the 6 cases of meningitis had fetal
complications. P value is 0.391. Out of 5 cases of sepsis, 3 cases (60%)
had fetal complications. P value is 0.0004. Sepsis had statistically
significant association on fetal outcome. So early treatment of sepsis
will prevent adverse fetal outcome.

Table 4. Co-relation of fetal complication with various
parameters:

Maternal Factors Fetal Complication Total Chi
Present Absent Square,)
P value
Age [<20 2(13.33%) |13(86.67%) |15(100%) |1.86,
group (21-30 18(9.09%) |180(90.91%)|198(100%)|0.40

>30 3(15.38%) |44(34.62%) |52(100%)
Gravid| 1 12(11.32%)[94(88.68%) | 106(100%)[0.78,
a 2 7(8.24%) |78(91.76%) |85(100%) |0.854
3 7(12.50%) |49(87.50%) |56(100%)

>3(4-6) 2(11.11%) |16(88.89%) |18(100%)
Trimes|I 2(5%) 38(95%)  |40(100%) |11.03,
ter |1l 0(0%) 51(100%)  |51(100%) |0.003*

il 27(15.52%)| 147(34.48%)| 174(100%)

Diseas | Dengue 2(7.14%) |26(92.86%) |28(100%) |0.519
e/ _|Respiratory |1(5.26%) |18(94.74%) |19(100%) |0.428
Infecti |Hepatitis 0(0%) 10(100%)  [10(100%) [0.267

ons  [Covid 23(16.43%)| 117(83.57%)| 140(100%)[ 0.038

UTI 0(0%) 10(100%) |10(100%) |0.268
Malaria 0(0%) 6(100%)  |6(100%) ]0.391
AFI 0(0%) 30(100%) |30(100%) |0.054
Meningitis | 0(0%) 6(100%) _ |6(100%) 0.391
Sepsis 3(60%)  [2(40%) 5(100%) |0.0004
AGE 0(0%) 5(100%)  |5(100%) |0.433
Leptospirosis| 0(0%) 6(100%)  |6(100%) ]0.391

Total 29(10.94%)|236(89.06%)| 265(100%)

None of the 5 cases of acute gastroenteritis had fetal complications. P
value is 0.433. None of the 6 cases of leptospirosis had fetal
complications. Pvalueis 0.391.

DISCUSSION:

Total 265 pregnant patients with infectious diseases were recruited for
the study after taking informed consent. Infections were the underlying
cause of most of the deaths recorded during the study, primarily post-
abortion infection and indirect infections. This suggests that the
contribution of infection to global maternal mortality and morbidity
may be larger.

Present study shows out of 28 patients of Dengue, 26 patients (92.86%)
were discharged. P value-0.20. Machado et al® found an increase in
severe dengue in pregnant women in Brazil during the second and third
trimesters. In our study also, adverse pregnancy complications were
found more in second trimester. Out of 19 patients of Respiratory tract
infections, 18 patients (94.74%) were discharged. P value-0.568.

Areview of the available data suggests that the prevalence of active TB
among pregnant women ranges from 0.06% to 0.25% in low-burden
countries. In high-burden countries, rates of between 0.07% and 0.5%
were found among HIV-negative women, and between 0.7% and 11%
among HIV-positive women South African study detected TB in 9%
of infants born to mothers with active TB, and found maternal TB to be
strongly associated with both maternal and neonatal mortality. Studies
from South Asia"” have linked TB during pregnancy to poor perinatal
outcomes, including low birth weight, small-for-gestational age, and
perinatal mortality, and also maternal morbidity and mortality. Even in
low-burden countries such as the UK, where TB during pregnancy is
much less prevalent (62/100 000 pregnancies), it is still associated
with low birth weight".

We observed that all 10 patients of hepatitis were discharged. P value-
0.577 and all 140 patients of Covid-19 were discharged. P value-0.037.
Inastudy by Chen et al,"” 9 women diagnosed with COVID-19 during
the third trimester of pregnancy were reported. In this small series,
clinical presentation was similar to that seen in nonpregnant adults,
with fever in 7, cough in 4, myalgia in 3, and sore throat and malaise
each in 2 women. Five had lymphopenia. All had pneumonia, but none
required mechanical ventilation, and none died. All women had a

cesarean delivery, and Apgar scores were 89 at | minute and 9—10 at 5
minutes.

In a second series of 9 pregnancies with 10 infants (1 set of twins)
reported by Zhu et al’” symptom onset was before delivery (1-6 days)
in4, on the day of delivery in 2, and after delivery (1-3 days) in 3 cases.
Clinical presentation of COVID-19 was similar to that seen in
nonpregnant patients. Among the 9 pregnancies, intrauterine fetal
distress was noted in 6, 7 were cesarean deliveries, and 6 infants were
born preterm. Based on these limited reports and the available data
from other respiratory pathogens such as SARS and influenza, it is
unknown whether pregnant women with COVID-19 will experience
more severe disease

As per various studies" the incidences of fever and cough in pregnant
women with COVID-19 (51, 31%) were lower than those in normal
people (91, 67%), which may be due to the changes in the immune
system of pregnant women, and further research is needed. The
available data do not show increased or even lower maternal mortality
rate after infection, which does not indicate that pregnancy is a
protective factor for severe infection. It was reported that severe
infection mostly occurred in the elderly (>[160[ years old), patients
with co-morbidities such as diabetes, obesity hypertension, coronary
heart disease, cerebrovascular diseases, and other chronic diseases””,
as well as those who did not receive timely treatment or delay
treatment . Pregnant women are usually younger without primary
diseases. Also, pregnant women are usually more likely to receive
attention after the onset of the disease, with fewer delays in treatment
which can explain the low fatality rate of infected pregnant women.
The study showed no statistical differences in clinical features such as
respiratory symptoms and fever between pregnant and non-pregnant
patients. Desmond Sutton et al'® showed that of the 215 pregnant
women, 29 (87.9%) of the 33 patients who were positive for SARS-
CoV-2 testing had no symptoms of COVID-19 at the time of
admission. Yan et al'” confirmed that the current mortality rate of
COVID-19(2%) is significantly lower than that of SARS (9.6%),
which indicate that SARS is more pathogenic and lethal than COVID-
19; thus, pregnant women with COVID-19 infection had better
outcomes than those with SARS-CoV. Our study also found no adverse
outcomes to pregnant patients infected with covid-19

All 10 patients of Urinary Tract Infections were discharged. P value-
0.577. Our study is consistent with study carried out by Kant et al™®
showing that the burden of UTI among pregnant women coming to the
antenatal clinic of a subdistrict hospital was considerable, more so
among those with symptoms of UTI. All 6 patients of Malaria were
discharged. P value-0.666. Out of 30 patients, 29 patients (96.67%) of
acute febrile illness were discharged. P value-0.92.

Out of 6 patients, 4 patients (66.67%) of Meningitis were discharged. P
value-0.000014. Meningitis had statistically significant association on
maternal outcome. So early diagnosis and management of meningitis
will improve maternal outcome. Adriani et al’” found that
pneumococcal meningitis were more common in first trimester of
pregnancy and had adverse outcome on both mother and fetus as
consistent with our study.

Out of 5 patients, 3 patients (60%) of Sepsis were discharged. P value-
0.0000013. sepsis had statistically significant association on maternal
outcome. So early treatment of sepsis will prevent maternal morbidity
and mortality. Canales S et al®” and Albright et al®” found that
maternal sepsis is significant cause of maternal morbidity and
mortality. This is consistent with our study.

All'5 patients of Acute Gastroenteritis were discharged. P value-0.693.
All 6 patients of Leptospirosis were discharged. P value-0.666. Co-
relation of fetal complications with maternal Age: Out of 15 patients
younger than 20 years, 13 patients (86.67%) had no fetal
complications. Out of 198 patients in age group of 21-30years, 180
patients (90.91%) had no fetal complications. Out of 52 patients older
than 30 years, 44 patients (84.62%) had no fetal complications. Using
Chi-square test, P value is 0.40. Though statistically not significant,
elderly mothers (>30 years) had more fetal complications.

Mabheri et al®” found that maternal age has a significant association
with preterm delivery, low birth weight, low fifth minute Apgar score,
and perinatal death. In this study, advanced age mothers were almost
four times more likely to have premature babies than adult mothers.
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This is consistent with our study showing higher fetal complications in
mothers with advanced age.

Fetal complications were not significantly associated with Gravida of
Pregnancy (P valueis 0.854).

Co-relation of fetal outcome and trimester of pregnancy: Out of total
29, 27 (15.52%) fetal complications were present in third trimester,
while 2 (5%) fetal complications were seen in 1" trimester (p value is
0.003). Fetal outcome has statistically significant association with
trimester of pregnancy; more complications in later trimester. Out of
28 dengue cases, 2 cases (7.14%) had fetal complication. P value
0.519. Paxaio et al®” reported fetal and neonatal complications like
miscarriage, stillbirth, premature delivery, low birthweight and
perinatal infection consistent with our study showing approximately
7% fetal complications in pregnant patients infected with dengue.

Out of 19 respiratory infection cases, 1 (5.26%) had fetal
complications. P value - 0.428. None of the 10 cases of hepatitis had
fetal complications. P value is 0.267. Out of 140 cases of covid-19, 23
(16.43%) had fetal complications. P value is 0.038. covid-19 had
statistically significant correlation on fetal outcome. Preterm birth and
caesarean delivery rates have been increased in many studies by Bonet
et al® and the increased risk appears to be limited to patients with
severe or critical disease of Covid-19. This is consistent with our study
showing 16.43% fetal complications in pregnant patients infected with
Covid-19.

None of the 10 cases of urinary tract infection, 6 cases of malaria and 6
cases of meningitis had fetal complications. Out of 5 cases of sepsis, 3
cases (60%) had fetal complications (p value 0.0004). Sepsis had
statistically significant association on fetal outcome. So early
treatment of sepsis will prevent adverse fetal outcome. Surger's et
al® found that bacteraemia during pregnancy was associated with a
29% risk of preterm delivery, with an overall fetal mortality rate of
10%; when maternal bacteraemia occurred during the second
trimester, the fetal death rate was 40%. Our study is showing more fetal
complications as our study is from developing countries where
maternal infections are more common and fetal complications are high
as found by Archana kumara et al®,

CONCLUSION

Infectious diseases are very common in Pregnancy as there is
immunological alterations, increasing the susceptibility to various
infections. Meningitis and sepsis had statistically significant
association with maternal mortality. Early diagnosis and prompt
management of meningitis and sepsis will prevent maternal morbidity
and mortality.

Fetal complications had statistically significant association with in
3“trimester of pregnancy. Regular ANC visits with fetal monitoring
especially in later trimesters will prevent fetal complications. Sepsis
had adverse effects on fetal outcome. Early recognition and prompt
intervention will prevent both maternal and fetal complications. Also,
covid-19 had significant association on fetal outcome. Since the study
was conducted during covid-19 pandemic, more area of research needs
to be done.
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