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Evaluation of pregnancy as a risk factor 
in the outcomes of influenza A (H1N1)/2009 
in women of childbearing age
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nos desfechos da infl uenza A (H1N1)/2009 
em mulheres em idade fértil
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Abstract

The aim of this study was to verify whether preg-
nancy was a risk factor for death in influenza A 
(H1N1)/2009 infection. We compared the case-
fatality rates for pandemic influenza among 
non-pregnant women of childbearing age and 
pregnant women, besides investigating other 
factors that differentiated the groups in relation 
to the outcomes. The data were collected from 
the National Information System on Diseases of 
Notification (SINAN), of the Ministry of Health. 
The study used cases with laboratory confirma-
tion and included 1,861 women from 10 to 49 
years of age, of whom 352 were pregnant. The 
case-fatality rate during the 2009 pandemic was 
4.5% for pregnant women and 6.4% for non-
pregnant women (p = 0.197). Logistic regression 
did not show an association between pregnancy 
and death (OR = 0.7; 95%CI: 0.41-1.21). However, 
there were significant differences between the two 
groups in relation to mean age, treatment with 
oseltamivir, schooling, and presence of other risk 
factors.
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Introduction

Influenza virus infection usually presents mild 
symptoms, with clinical recovery in a few days. 
However, the symptoms can become worse in 
children and the elderly and in the presence 
of associated risk factors, comorbidities, and 
pregnancy 1.

In previous influenza pandemics, pregnant 
women showed a higher morbidity and mortality 
compared to non-pregnant women 2. They can al-
so suffer more miscarriages and premature deliv-
eries, especially in the presence of pneumonia 3.
The factors that make pregnant women more 
susceptible result from physiological alterations 
proper to gestation that occur in the cardiovascu-
lar, immune, and respiratory systems 4. In addi-
tion, the third trimester is characterized by com-
pression of the visceral structures by the gravid 
uterus (which can restrict respiratory function) 
and hypervolemia, which decreases the capacity 
for hemodynamic adaptation in case of sepsis 5.

Given the emergence of a new viral variant, 
the aim of this study was to evaluate pregnancy 
as a potential risk factor for death in pandemic 
influenza A (H1N1)/2009.

Methods

This was an observational cross-sectional study 
whose data source was the Registry of Informa-
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tion on Pandemic Influenza (H1N1)/2009 in the 
National Information System on Diseases of No-
tification (SINAN) of the Brazilian Ministry of 
Health.

The study population consisted of childbear-
ing-age women living in the State of Paraná, Brazil. 
Childbearing age followed the Ministry of Health’s 
standard definition, namely 10 to 49 years 6.

The sample included all cases with laboratory 
confirmation by RT-PCR (reverse transcription 
polymerase chain reaction) and without incon-
sistencies or missing data.

Other variables included age, presence of a 
known risk factor for aggravation of influenza 
highlighted on the SINAN reporting form, use of 
oseltamivir, hospitalization, and dates of onset 
of symptoms, beginning of treatment with os-
eltamivir (when treated), and of death (when it 
had occurred). Data on use of oseltamivir were 
obtained from the observations section on the 
reporting form. This section, for open-ended 
observations, included information on the use 
of oseltamivir or lack thereof. Forms with no in-
formation on treatment were excluded from the 
analyses on this antiviral drug.

The statistical analysis aimed to compare the 
case-fatality rates in pregnant versus non-preg-
nant women, using logistic regression with odds 
ratio (OR) as the measure of association for the 
occurrence of death as the outcome; the com-
parisons of distribution of risk factors between 
pregnant and non-pregnant women and between 
deaths and non-deaths used the chi-square and 
Student’s t tests and measures of central tenden-
cy. The study also attempted to establish a possi-
ble association between risk factors and death as 
the outcome, by logistic regression, and finally to 
verify whether there was a significant difference 
in survival times between pregnant and non-
pregnant women, by Kaplan-Meier analysis. The 
study used SPSS 17.0 (SPSS Inc., Chicago, USA), 
with statistical significance set at p < 0.05.

The research project complies with the prin-
ciples contained in the Declaration of Helsinki, 
meets with Brazil’s specific legislation, and was 
approved by the Institutional Review Board of 
the Health Sciences Research Division, Federal 
University in Paraná (Setor de Ciências da Saúde, 
Universidade Federal do Paraná).

Results

A total of 2,527 female patients were identified 
who acquired de novo influenza, pandemic sub-
type, during the year 2009 in the State of Paraná, 
presenting laboratory confirmation by RT-PCR, 
and whose reporting forms did not display in-

consistencies. Of these, 1,861 fit the classification 
for women of childbearing age; 352 (18.9%) were 
pregnant and 1,509 (81.1%) not pregnant. A total 
of 16 deaths due to complications of influenza 
were recorded in pregnant women and 96 in non-
pregnant women.

Of the 352 pregnant women, 72 were in the 
first trimester, 150 in the second trimester, and 
122 in the third trimester. Eight pregnant women 
had no information recorded on the period of 
gestation. Among the deaths, 9 (56.3%) occurred 
in pregnant women in the third trimester, 4 (25%) 
in the second trimester, 2 (12.5%) in the first tri-
mester, and 1 (6.3%) in a pregnant woman with no 
information on the gestational period. Although 
deaths were more frequent among women in the 
third trimester, the difference was not significant 
(p = 0.160).

Table 1 shows the main characteristics of the 
pregnant and non-pregnant women. There were 
no significant differences in death or hospitaliza-
tion rates. As for mean age, comorbidities, and 
use of the antiviral oseltamivir, the differences 
were significant. More pregnant women received 
treatment with oseltamivir than did not. There 
was a significant difference in schooling between 
pregnant and non-pregnant women.

Table 2 shows the cure rates and death rates 
in pregnant and non-pregnant women according 
to presence of each characteristic related to risk 
factors.

Non-pregnant women that evolved to death 
were older, on average, than the pregnant wom-
en. All the deaths in pregnant women occurred in 
hospital. Treatment with oseltamivir was propor-
tionally and significantly greater among those 
that evolved to cure in both groups. Among non-
pregnant women, the proportion of deaths was 
higher in the group not treated with oseltami-
vir. Schooling was significantly associated with 
the outcomes in non-pregnant women, and the 
cure rate was higher among those with eight to 
11 years of schooling.

In both groups, deaths were significantly 
more frequent among women with comorbidi-
ties versus those without any other associated 
disease.

Having acquired the infection during the 
pregnancy was not associated with death in 
women of childbearing age in the State of Paraná 
during the 2009 pandemic (OR = 0.7; 95%CI: 
0.41-1.21), as shown in Table 3. Use of oseltami-
vir, as a protective factor, contributed substan-
tially to modification of the outcome (OR = 0.02; 
95%CI: 0.01-0.06). The presence of a risk factor 
increased the odds of death by 2.2 times, and the 
odds of death increased by 75% for each associ-
ated comorbidity.
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Table 1

Principal characteristics of cases of pandemic infl uenza A (H1N1)/2009 in women of childbearing age, Paraná State, Brazil.

Characteristics Pregnant (n = 352) Non-pregnant (n = 1,509) p-value

Number of deaths (%) 16 (4.5) 96 (6.4) 0.197

Age [years] (mean) 24.5 (±5.9) 26 (±10.7) 0.012

Comorbidity present (%) 58 (16.5) 361 (23.9) < 0.001

Hospitalization (%) 162 (46.0) 615 (40.8) 0.071

Use of oseltamivir (%) 168 (47.7) 574 (38.0) 0.010

Schooling [years] (%) < 0.001

< 8 28 (7.9) 129 (8.5)

8-11 182 (51.7) 656 (43.5)

≥ 12 27 (7.7) 284 (18.8)

Table 2

Characteristics of pregnant and non-pregnant women with pandemic infl uenza A (H1N1)/2009 according to the outcome.

Characteristics Cure (n = 336) Death (n = 16) p-value

Pregnant n = 336 n = 16

Age [years] (mean) 24.4 (±5.9) 25.7 (±6.4) 0.012

Comorbidity present (%) 51 (87.9) 7 (12.1) < 0.001

Comorbidity absent (%) 285 (96.9) 9 (3.1)

Hospitalization (%) 146 (90.1) 16 (9.9) < 0.001

Use of oseltamivir (%) 153 (91.1) 15 (8.9) 0.002

No use of oseltamivir (%) 0 1 (100.0)

Schooling [years] (%)

< 8 27 (96.4) 1 (3.6) 0.512

8-11 176 (96.7) 6 (3.3)

≥ 12 26 (96.3) 1 (3.7)

Non-pregnant n = 1.413 n = 96

Age [years] (mean) 25.4 (±10.6) 34.2 (±9.4) < 0.001

Comorbidity present (%) 326 (90.3) 35 (9.7) < 0.001

Comorbidity absent (%) 1087 (94.7) 61 (5.3)

Hospitalization (%) 525 (85.4) 90 (14.6) 0.004

Use of oseltamivir (%) 504 (87.8) 70 (12.2) < 0.001

No use of oseltamivir (%) 4 (13.3) 26 (86.7)

Schooling [years] (%)

< 8 121 (93.8) 8 (6.2) < 0.001

8-11 624 (95.1) 32 (4.9)

≥ 12 280 (98.6) 4 (1.4)

The need for hospitalization was associated 
with an increase in the risk of death, as were the 
comorbidities cardiopathy, hemoglobinopathy, 
immunodepression, diabetes, and obesity. The 
OR values for schooling suggest an increase in 
the risk of death among patients with less school-
ing as compared to those with university educa-
tion. In relation to time until initiating treatment, 
the results indicated a 42% increase in the odds of 

death for each additional day between the onset 
of symptoms and beginning of treatment with 
oseltamivir.

Kaplan-Meier analysis, comparing survival 
times (difference between date of onset of symp-
toms and date of death) in pregnant and non-
pregnant women indicated that there was no 
significant difference (log rank/Mantel-Cox: p = 
0.069). Mean survival time in pregnant women 
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Table 3

Univariate logistic regression analysis of potential factors associated with death in women of childbearing age with pandemic 

infl uenza A (H1N1)/2009.

Factors OR 95%CI p-value

Pregnancy 0.70 0.41-1.21 0.199

Use of oseltamivir 0.02 0.01-0.06 < 0.001

Presence of comorbidity 2.20 1.43-3.28 < 0.001

Number of comorbidities * 1.75 1.45-2.12 < 0.001

Hospitalization 28.38 12.40-64.97 < 0.001

Cardiopathy 5.18 2.39-11.23 < 0.001

Respiratory disease 1.52 0.83-2.78 0.173

Nephropathy 2.64 0.77-9.12 0.123

Hemoglobinopathy 5.99 1.56-22.90 0.009

Immunodepression 2.98 1.12-7.89 0.028

Smoking 1.56 0.74-3.32 0.244

Diabetes 7.19 3.21-16.09 < 0.001

Systemic arterial hypertension 1.76 0.62-5.04 0.291

Obesity 8.90 3.48-22.78 < 0.001

Schooling [years] (%)

≥ 12 ** 1.00 - -

8-11 2.90 1.13-7.45 0.026

< 8 3.72 1.23-11.30 0.020

Time to treatment (days) * 1.42 1.30-1.55 < 0.001

* Continuous variables;

** Comparator category.

was 18.3 days (95%CI: 10.5-26.1), as compared 
to 12.8 days in non-pregnant women (95%CI: 
11.0-14.7).

Discussion

The findings did not provide sufficient evidence 
to associate pregnancy with worse prognosis in 
influenza, since the risk of a pregnant woman 
evolving to death was not significantly different 
from that of a non-pregnant woman of child-
bearing age.

However, this result may be related to the 
study’s characteristics. A secondary database 
was used (SinanWeb; http://portalweb04.saude.
gov.br/influenza/default.asp) rather than data 
obtained directly from the patients or from their 
charts, and the small number of deaths in the 
groups limited the comparisons. In addition, the 
non-pregnant women showed a lower treatment 
rate, and when treated, the medication was initi-
ated later. Meanwhile, the larger number of preg-
nant women treated with oseltamivir may have 
been the key factor for the better outcome in this 
group. Pregnant women were allotted greater pri-

ority for treatment as compared to non-pregnant 
women, possibly thanks to previous evidence 
of pregnancy as a risk factor in influenza. Thus, 
treatment was more common and was initiated 
earlier in pregnant versus non-pregnant women, 
which may have altered the case-fatality rate.

More severe cases used hospital services 
more, which may explain the higher hospitaliza-
tion rate among patients that died. The higher 
hospitalization rate among pregnant women 
may have been due to concern over the possi-
bility of worse prognosis. This same factor may 
have been associated with the greater use of os-
eltamivir.

Despite these limitations, it was possible to 
show that the presence of comorbidities (espe-
cially diabetes and obesity) in association with 
influenza infection was the main factor related 
to death as the outcome in women of childbear-
ing age, thus corroborating the results of other 
studies 7,8,9.

Despite not having shown an association 
between pregnancy and death, infection with 
the pandemic influenza A (H1N1)/2009 virus in 
pregnant women should be monitored carefully, 
especially in the presence of risk factors.
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Resumo

O objetivo deste estudo foi verificar se a gestação es-
teve associada como fator de risco para o óbito na in-
fecção por Influenza A (H1N1)/2009. Comparou-se a 
letalidade da influenza pandêmica entre mulheres em 
idade fértil e gestantes, realizando ainda a busca por 
outros fatores que diferenciem os grupos em relação 
aos desfechos. Os dados foram coletados no Sistema 
de Informação de Agravos de Notificação (SINAN), do 
Ministério da Saúde. Foram utilizados os casos con-
firmados laboratorialmente, sendo incluídas 1.861 
mulheres com idades entre 10 e 49 anos, das quais 352 
eram gestantes. A taxa de letalidade observada duran-
te a pandemia de 2009 foi de 4,5% para as gestantes 
e 6,4% para as não gestantes (p = 0,197). O resultado 
da regressão logística não evidenciou associação en-
tre a presença de gestação e o óbito (OR = 0,7; IC95%: 
0,41-1,21). No entanto, houve diferenças significativas 
entre os dois grupos em relação à idade média, ao tra-
tamento com oseltamivir, à escolaridade e à presença 
de outros fatores de risco.

Vírus da Influenza A Subtipo H1N1; Grupos de Risco; 
Gravidez; Morte; Letalidade
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