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Outcome of Critical Pregnant and 
Postpartum Patients of Swine flu- 
Experience of Seven Years
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IntrOductIOn
In April 2009, cases of a new type of influenza [H1N1] were diagnosed 
in Mexico and United States which spread rapidly to other continents 
[1]. In 2009, World Health Organization (WHO) declared pandemic of 
Swine Flu which involved 206 countries, over 600,000 individuals and 
resulted in 6,250 deaths [2]. Swine flu [H1N1] is the triple reassortant 
virus which has genes of Avian, Swine and Human influenza [3]. In 
2009 pandemic illness ranged from mild to severe. According to an 
analysis by the Centre for disease control 2009 H1N1 flu caused 
greater disease burden in young people than older people [4]. 
Pregnant and recently delivered women are at high risk as they suffer 
four to five fold increase in complications of Swine flu [5]. In 2009, 
pandemic 18-25% of patients with swine flu admitted in ICU involved 
pregnant and recently delivered women [6]. Pneumonia is more 
commonly seen in pregnant women if affected by Swine flu due to the 
immune suppressed status, reduced tidal volume, localized oedema 
and congestion of lungs [3]. Swine Flu has also been associated with 
high perinatal mortality and morbidity [7]. Foetal hypoxia is usually 
associated with high fever and Adult Respiratory Distress Syndrome 
(ARDS) in mother. India was amongst those countries affected by 
the 2009 pandemic of Swine flu. After that there were outbreaks in 
2013 and 2015 and small number of cases was reported in between. 
Aim of the present study was to analyze the maternal and perinatal 
outcome of pregnant and postpartum patients with Swine flu 
requiring intensive care. Significance of our study lies in the analysis 
of determinants for severe disease and mortality in this vulnerable 
group. Knowledge of these factors can be utilized for prevention and 
appropriate management of Swine flu in pregnancy.

MAterIAls And MethOds
This was a retrospective cohort study of all clinically suspected, 
probable as well as confirmed cases of Swine flu in pregnancy 
and postpartum admitted to Swine flu ICU from February 2009 to 
December 2015. Institutional Ethical clearance was taken before 

performing the study from Vardhman Mahavir Medical College 
and Safdarjung Hospital, Delhi, India. In the present study, we 
included women up to two weeks postpartum because after that 
risks equal to the general population [8,9]. Evaluation of all the 
clinically suspected cases was done because many patients died 
before laboratory confirmation. Moreover, sensitivity of RT-PCR 
is only 10% to 65% depending upon the conditions of sampling 
and transportation [10,11]. All clinically suspected critical case of 
Swine flu in pregnancy and/or up to two weeks postpartum who 
were admitted in ICU were included in the study. Symptoms which 
were taken in account were fever, cough, sore throat, rhinorrhoea, 
muscle pain, headache, chills, malaise, diarrhoea, vomiting along 
with the features of severe disease. Severe features were chest 
pain, poor oxygenation (e.g., tachypnea, hypoxia), haemodynamic 
instability, CNS impairment and severe dehydration. Laboratory 
confirmation by RT-PCR and virus isolation was also taken in 
account. Cases where any other cause was diagnosed by further 
evaluation were excluded from the study. Records of all these cases 
were thoroughly evaluated. Demographic profiles of all the cases 
were evaluated along with the obstetric histories. Any other medical 
condition complicating pregnancy was also documented. Patient’s 
presenting complaints were assessed as well as the treatment taken 
before reaching our hospital was recorded. Time interval between 
onset of symptoms and starting antiviral therapy was documented. 
Patient’s vital signs on admission, laboratory and radiographic result 
and criteria for admission in ICU were noted down. Intrapartum 
complications such as antepartum haemorrhage and postpartum 
haemorrhage were noted. Perinatal outcome was also recorded. 
Determinants of severe disease were assessed. Data is presented 
in percentage as well as numbers.

results
A total of 40 patients with Swine flu in pregnancy and postpartum 
were admitted to the ICU over the period of nearly seven years from 
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ABstrAct
Introduction: Pregnancy and postpartum confers four to five 
fold increased risk for complications and mortality if affected 
by Swine flu. Swine flu in pregnancy contributes to almost 18-
25% of total ICU admissions and high perinatal morbidity and 
mortality.

Aim: The present study was an analysis of the pattern of critical 
illness and mortality due to Swine flu virus in pregnant and 
postpartum women.

Materials and Methods: It was a retrospective study of all 
clinically suspected, probable as well as confirmed cases of 
Swine flu, in pregnancy and postpartum period up to two weeks; 
who were admitted to Swine flu Intensive Care Unit (ICU) from 
February 2009 to December 2015. We analyzed the presenting 
complaints, condition on admission, criteria for admission in 

ICU, abnormalities in laboratory reports, course of illness and 
perinatal outcome.

results: In the span of seven years 30 pregnant and 10 
postpartum women were admitted in Swine flu ICU. Mortality 
was 40% (16 out of 40) in pregnant and postpartum women. 
There were 17 (42.5%) cases which were positive for H1N1 
confirmed by Real time-PCR (RT-PCR) and culture. Mean interval 
of onset of symptoms to start of oseltamivir was four and a half 
days. Perinatal outcome was poor and only 18% babies were 
alive after one week of birth.

conclusion: We emphasize that high index of suspicion, early 
diagnosis, early antiviral therapy and immunization to pregnant 
women are the key factors which can reduce the complications, 
ICU admissions and mortality in this group.
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February 2009 to December 2015. [Table/Fig-1] showed annual 
admissions and mortality of these patients during this period. Mean 
age of patients was 27.2 years. Primigravida constituted 10 (33.3%) 
of total 30 pregnant women. Rest were multigravida (n=20). Mean 
gestational age at the time of admission was 32.6 weeks. Most 
cases were low risk and comorbidities were present in 11 cases.

At the time of admission 30 women were pregnant and 10 women 
were postpartum. None of the women were in first trimester of 
pregnancy. Out of pregnant women 9 (30%) were in second 

S.no. Symptoms number Percentage(%)

1 Fever 40 100

2 Cough 34 85

3 Dyspnoea 30 75

4 Myalgia 14 35

5 Sore throat 7 17.5

6 Rhinorrhoea 7 17.5

7 Weakness 4 10

8 Chills 7 17.5

9 Decreased urine 
output

7 17.5

10 Oedema 4 10

11 Cyanosis 7 17.5

12 Labour pains 1 2.5

[table/Fig-2]: Presenting symptoms of the patients.

[table/Fig-1]:  Admissions and mortality in dedicated Swine flu ICU.
x-axis denotes the year and y-axis denotes the number of patients

trimester and 21 (70%) in third trimester. In these 40 patients, 17 
were H1N1 positive confirmed by RT-PCR followed by viral culture. 
Laboratory confirmation was 17 out of 40 (42.5%) for Swine flu. 
Mean interval of starting antiviral therapy (oseltamivir) was four and 
half days (range two to 10 days) after the onset of the symptoms. 
Only one patient received antiviral therapy within 48 hours of onset 
of the symptoms. The longest interval was 10 days in a patient 
who was referred from another state. Overall mortality in these 
patients was 16 out of 40 (40%). Anaemia was present in 7 (17.5%), 
hypertensive disorders of pregnancy was present in 3 (7.5%), past 
history of tuberculosis in 7 (17.5%) and pre-existing heart disease 
was present in 4 (10 %) of patients. None of the patients had history 
of asthma, smoking, or vaccination against influenza. None of our 
patients received oseltamivir before admission. Most of the cases 
were referred from another medical facility. All the patients were 
treated with acetaminophen before admission. Other medicines 
which they used were antibiotics and cold remedies. Presenting 
complaints of the patients are listed in [Table/Fig-2].

None of our patient’s presented with nausea, vomiting, diarrhoea and 
dehydration. The condition at the time of admission is described in 
[Table/Fig-3] which shows that all the patients presented with fever 
above 100°F and tachycardia.

Pulmonary complications were the most common causes for need 
of admission to ICU followed by haemodynamic instability [Table/
Fig-4]. [Table/Fig-5] is showing the abnormal laboratory results of 
these patients.

Blood culture was negative in all these cases. All of the patients were 
treated with antiviral therapy oseltamivir 75 mg twice daily along 
with oxygen therapy without waiting for laboratory results. Non-
invasive ventilation was used in 10 (25%) patients and rest required 
mechanical ventilation. Beta agonist was used for nebulization in 
16 (40%) patients. Intravenous antibiotics were administered to 
32 (80%) women. Corticosteroids, diuretics and other supportive 
treatment were administered as per need. During their stay in ICU, 
11 women had delivery. Maternal outcome in relation to delivery is 
described in [Table/Fig-6].

Known pregnancy outcome (n=11): stillbirths 6 (54.5%), miscarriage 
2 (18.2%), neonatal deaths 1 (9%) and alive babies were 2 
(18.2%).

The mode of delivery of these 11 women were as follows. Vaginal 

S.no. Symptoms number Percentage(%)

1 Fever above 100°F 40 100

2 Tachycardia 40 100

3 Hypotension 14 35

4 Hypertension 4 10

5 Crepitation / Rhonchi on auscultation 17 42.5

6 Altered Sensorium 8 20

[table/Fig-3]:  Condition at the time of admission.

criteria of Severity number Percentage(%)

Pneumonia 17 42.5

Intubation 30 75

ARDS 34 85

Pulmonary Oedema 7 17.5

Haemodynamic Instability 14 35

[table/Fig-4]: Reasons for Intensive care admission.
ARDS = Adult Respiratory Distress Syndrome

laboratory abnormality number Percentage(%)

Anaemia 14 35

Raised C-Reactive Protein 30 75

Raised LDH 10 25

Electrolyte imbalance 7 17.5

Renal failure 14 35

Raised liver enzymes 14 35

Thrombocytopenia 7 17.5

Raised CPK /CPK-MB 7 17.5

Leucocytosis 4 10

Leucopenia 4 10

Consolidation on chest X-ray 17 42.5

Decreased Oxygen saturation 
on ABG

30 75

Coagulation failure 7 17.5

[table/Fig-5]: Laboratory abnormalities.
ABG -Arterial blood gas analysis, CPK – Creatine Phosphokinase, CPK-MB- Creatine Phosphoki-
nase isoenzyme MB), LDH-Lactate Dehydrogenase

Maternal Outcome number Percentage(%)

 Died undelivered 9 30

 Died after delivery 5 16.6

 Discharged undelivered 10 33.3

 Discharged after delivery 6 20

[table/Fig-6]: Outcome of 30 pregnant patients in relation to delivery.
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delivery after induction of labor occurred in six women and three 
women had an instrumental delivery for prevention of maternal 
exhaustion in second stage. Two women had caesarean section 
for obstetric indications. Out of 10 women who were admitted in 
postpartum two died and rest discharged in satisfactory condition. 
Out of 17 laboratory confirmed cases 16 were pregnant and one 
was postpartum. Outcome of laboratory confirmed cases it was as 
follows. Patients who died before delivery were seven. Four pregnant 
patients were discharged in satisfactory condition. Two patients 
died after delivery and two patients were discharged after delivery. 
Postpartum woman with laboratory confirmation was discharged in 
satisfactory condition.

dIscussIOn
Indian National Data on Swine flu revealed that India was affected 
by 2009 pandemic [12]. In 2009, a total of 27,236 cases were 
reported from India, with mortality of 981 cases. In 2015, another 
outbreak was noticed with 8423 cases but a decreased death rate 
(585 deaths) [13]. This may be attributed to better preparedness 
in terms of awareness both in public and medical personnel, 
early testing and administration of oseltamivir at peripheral health 
facilities. Early testing has lead to early referral to specialised centres 
and better management so ICU admissions and deaths were much 
lower than previous years. However, another possibility is that the 
specific Virus type may be less virulent. There were very few studies 
on ICU admitted women who were very recently pregnant or still 
pregnant and suffered from Swine flu. The strength of the present 
study was that the pattern of disease was observed for almost 
seven years. To the best of our knowledge and search of literature 
it is only study of such long duration about critically ill pregnant 
and postpartum patients with Swine flu. In our study, we did not 
exclude the patients in lack of laboratory confirmation of RT–PCR 
because according to WHO “Laboratory confirmation of influenza 
virus infection is not necessary for the initiation of treatment and a 
negative laboratory test for H1N1 does not exclude the diagnosis 
in all patients” [10]. Although, it has been suggested that both 
seasonal influenza and pandemics are more serious in pregnancy 
[14]. We found that critical illness and death in sporadic cases is 
much less. Possible explanation is that in outbreaks of Swine flu, 
virus becomes more virulent. We found that advanced pregnancy 
and delay in starting antiviral therapy were the only two important 
determinants which correlated well with complications and mortality 
in critically ill patients of Swine flu [15]. Another study published from 
our own institute supports our observation [16]. That study included 
24 H1N1 confirmed pregnant patients irrespective of severity of 
illness from January 2013 to March 2013. ICU admission was 5 
(20.8%) and mortality was 3 (12.5%). All the deaths occurred in 
third trimester only. That study and present study share five patients 
in common. Our observation is supported by another study which 
documented five out of six deaths in such patients, occurred in 
third trimester [17]. One Indian study from 2009 pandemic supports 
the similar observation where mortality was 80% in third trimester 
as compared to 63% in early pregnancy [18]. Few other studies 
had shown large proportions of ICU admissions and mortality in 
advanced pregnancy and that too if there is delay in starting antiviral 
therapy [19,20]. Mortality in present study was 40% which is much 
higher than the other studies from Australia and New Zealand which 
reported a mortality of 11% in pregnant and postpartum patients [21]. 
Even one study from North India which was performed on Influenza 
like illness on 266 pregnant women has reported mortality of only 
8% but all the deaths occurred in H1N1 positive patients that too 
in third trimester [22]. Another study from Brazil reported no death 
as all the patients received antiviral therapy and specialised care 
within 24 hours of symptoms [23]. Higher mortality in present study 
may be attributed to the particular cohort of critically ill patients and 
delay in starting antiviral therapy. In present study, patients reported 
at four to seven days of onset of symptoms after being treated at 

peripheral centres [mean interval four and a half days]. Another 
Study conducted by Pramanick A et al., reported median reporting 
time of non-survivor pregnant women suffering from influenza as 
six days as compared to one and a half days in survivors [24]. Third 
factor is lack of vaccination against influenza in pregnant women in 
our country. Studies from North India revealed less awareness in 
pregnant women as well as medical personnel regarding vaccination 
against Influenza [25]. Studies performed on vaccinated pregnant 
women had reported 36% reduction in rate of febrile respiratory 
illness and 63% reduction in rate of laboratory confirmed influenza 
in immunized pregnant women [26]. Results of present study are 
neither in favour nor in against the termination of pregnancy in hope 
of improvement. It seems wise to deliver a near-term pregnant 
patient suffering from ARDS by caesarean section. This approach 
is supposed to help in mechanical ventilation by improving chest 
compliance and respiratory performance in absence of mechanical 
effects of the enlarged uterus on the diaphragm and the respiratory 
system. In fact, some studies reported the caesarean rate as high as 
50% in such patients [23]. We were unable to find definitive evidence 
of improvement after caesarean section. Critically ill patients of the 
present study had multi-organ involvement like thrombocytopenia 
and coagulopathies. We suggested these issues to be taken care of 
and patient should be stabilized before termination of pregnancy as 
labor and operative interventions poses additional stress on already 
decompensated systems. We recommend decision of termination 
and mode of termination should be judiciously taken by a senior 
clinician on case to case basis.

lIMItAtIOn
Constraint of the present study was that it was a retrospective 
study. Complete data of seven years of all the patients of Swine 
flu especially who were treated in outpatient basis is lacking. We 
recommend higher quality prospective study for quantification of 
disease burden and benefit of early antiviral therapy. Similarly, safety 
and efficacy of universal immunization of pregnant women against 
influenza is an area of research. 

cOnclusIOn
We recommend national level policies for increasing awareness, 
acceptance and availability of influenza vaccine for medical 
personnel as well as pregnant women. There should be surveillance 
for seasonal influenza and early antiviral therapy and referral to 
specialised care for pregnant patients of influenza.
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