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Objective: To evaluate the occurrence of severe maternal complications associated with abortion in Brazil.
Methods: In a cross-sectional multicenter study, prospective surveillance was done for cases of potentially
life-threatening conditions (PLTC), maternal near miss (MNM), and maternal death (MD) among 9555 women
with obstetric complications between June 2009 and May 2010. Abortion was evaluated as a cause, and
sociodemographic and obstetric characteristics, safety conditions where the abortion was performed, and the
medical procedures used were also assessed. Prevalence ratios adjusted for the cluster effect of the design were
calculated with 95% confidence intervals. Multiple logistic regression analysis was performed to identify factors
independently associatedwith greater severity. Results: For 237 women (2.5%), abortion resulted in severe com-
plications including PLTC (81.9%), MNM (15.2%), and MD (3%). When abortion was unsafe, infectious causes
were more common for PLTC, whereas management criteria were more important for MNM and MD. In multi-
variate analysis, the presence of previous maternal conditions (sickle cell disease, low weight, neoplasm), being
transferred or referred, previous uterine scar, and delays were associated with greater severity. Conclusion:
Abortion was responsible for only a small percentage of the complications associated with pregnancy; however,
the risk of abortion-related complications progressing unfavorably was higher.
© 2012 International Federation of Gynecology and Obstetrics. Published by Elsevier Ireland Ltd. All rights reserved.

1. Introduction

Abortion is responsible for approximately 67 000 deaths annually
worldwide, in addition to incurring higher direct and indirect costs
of healthcare [1–6]. Unsafe abortion is a procedure performed by

untrained individuals using risky techniques or under inappropriate
sanitary conditions for the purpose of terminating an unwanted preg-
nancy [7]. Worldwide, the annual incidence of unsafe abortion has
been estimated at approximately 20 million [1,2].

In Brazil, abortion is permitted only for cases of rape or where there
is a higher risk to the woman's life. Nevertheless, although it is illegal, it
is widely practiced. It was estimated that 2.07 abortions occurred per
100 women of reproductive age in the country in 2005 [8]. Populariza-
tion of the use of misoprostol in Brazil has decreased the occurrence of
complications resulting from induced abortion, reducing hemorrhage
and infections, with a consequent drop in maternal mortality and
severe morbidity [9].

There is little information on the association of abortionwithmater-
nal near miss (MNM), a new marker of health and obstetric care [10].
MNM is defined by theWHO as awomanwho almost died but survived
complications during pregnancy, childbirth, or the 42 days following
the end of pregnancy [11]. Until this standardization, the definitions,
criteria, and reported ratios of near miss varied greatly [12]. By evaluat-
ing the association between abortion and MNM, it might be possible to
identify early signs of maternal life-threatening complications via the
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use of an effective surveillance system. This might prevent this extreme
condition from ultimately progressing to death.

Themain aim of the present studywas to evaluate the occurrence of
severe maternal complications caused by abortion among a group of
women identified through a surveillance network for severe maternal
morbidity implemented in Brazil [8]. Secondary aimswere to determine
the prevalence of abortion as a primary cause of these complications, to
identify sociodemographic and obstetric characteristics associatedwith
the occurrence of death or near miss, and to determine both the safety
conditions under which the abortion was performed and the medical
procedures required to deal with the abortions.

2. Materials and methods

A multicenter cross-sectional study was implemented in 27 referral
obstetrics units across all geographic regions of Brazil. Over a 12-month
period between June 1, 2009, and May 31, 2010, prospective surveil-
lance was conducted for cases of maternal potentially life-threatening
conditions (PLTC), MNM, and maternal death (MD) [10]. The study
was previously approved by the Institutional Review Board of each
center and by the National Research Committee prior to initiation. The
women did not sign informed consent because data were collected
exclusively from clinical records immediately after the discharge
of women.

All of the women admitted to the study centers who had any of the
diagnostic criteria for these conditionswere included in the study, even
if they were transferred to another healthcare service before the case
was concluded.

Immediately after a woman was discharged from hospital or trans-
ferred to another healthcare facility, or after the occurrence of MD,
her daily charts were reviewed. This procedure enabled cases to be
identified—via the identifiers defined by theWHO—as thosemost com-
monly associated with organ failure and severe morbidity [10]. Data
that were initially unavailable were obtained from the healthcare
team responsible for the patient or from other sources such as the hos-
pital database, prenatal records, and transfer documents. The charts of
the patients identified were reviewed, and the data were collected via
a form that was also used to record information on the appropriateness
of the care received and the occurrence of delays in receiving care.

Aftermanual collection, the datawere entered onto electronic forms
on the project's website, located on the institutional page of the coordi-
nating center of the study, and sent to a central database using a specific
platform, OpenClinica version 2.5.5 (Akaza Research, Waltham, MA,
USA). Additional details of the studymethods have beenpublished else-
where [8,13].

Before data collection, an operationsmanualwas supplied and train-
ingwas carried out for the investigators and coordinators of each center.
During data collection, each coordinator reviewed the forms, checked
data input, and searched for any data that were unavailable on the
chart. After this initial quality control, the local investigator once again
reviewed the data to check for any possible inconsistencies. Lastly, the
national coordinating center reviewed the database, identified any in-
consistencies, and sent data clarification forms to the participating cen-
ters for correction or completion [13].

The present analysis focused on abortion. Essentially, the inclusion
criteria for cases of abortion were the same as those for the original
study [8]; that is, cases were included only if they had any complication
that could be classified as PLTC (from a list provided by WHO), MNM
(froma set of clinical, laboratory, ormanagement criteria recommended
by WHO), or MD according to the new WHO definition and criteria
[10,11,14]. Most abortions were carried out at the same hospital, but
some were performed elsewhere and the patient was subsequently
transferred to the referral center to treat the severe complication.
Abortionwas classified as spontaneous or induced, and as safe or unsafe
by the study coordinator at each center in accordance with the criteria
defined for the study.

The sample size was originally based on the estimate that approx-
imately 75000 deliveries would have to be covered by surveillance to
allow the identification of 750 cases (1%) of MNM via the new criteria
established by WHO [11].

For the present evaluation, the women were initially divided into 2
groups: those with obstetric complications resulting from abortion;
and those with obstetric complications resulting from all other causes.
The prevalence ratios of PLTC, MNM, andMDwere calculated and com-
pared between the 2 groups. In addition, health indicators related to
maternal morbidity and mortality were calculated in accordance with
theWHO recommendations, including theMNM incidence ratio, severe
maternal outcome ratio (MNM+MD), MNM to MD ratio, mortality
index, and maternal mortality ratio [10].

To evaluate factors that might be associated with greater severity,
2 groups were compared: cases of MNM and MD (greater severity);
and cases that developed only a PLTC (less severity). The prevalence
ratios and their 95% confidence intervals (CIs) were then calculated
and adjusted only for the cluster effect of the design in these bivariate
analyses. Likewise, the association was compared between the ways
in which the abortion was initiated, the safety conditions under
which the procedure was performed, the identification of any delay
in receiving care, and the severity of the complication. The procedures
used to perform or to complete the abortion were then described
comparatively for the 2 groups of severity, and the basic main causes
of PLTC and the diagnostic criteria used for MNM were compared be-
tween cases of safe and unsafe abortion.

Multiple logistic Poisson regression analysis was performed to
identify factors independently associated with a greater severity of
complications resulting from abortion, controlling not only for the
cluster effect but also for all other predictors included in the model.
SPSS version 11.5 (IBM, Armonk, NY, USA) and Stata version 7.0
(StataCorp, College Station, TX, USA) were used for statistical analysis.
The significance level was set at a P value of 0.05.

3. Results

Among 9555 women identified as having severe maternal morbid-
ity, 549 had undergone termination of pregnancy before 22 weeks of
gestational age. For 312 women (3.2%), pregnancy had ended owing
to an ectopic pregnancy, whereas for 237 women (2.5%) it was due
to an abortion. There were 9318 women whose complications were
due to causes other than abortion (Table 1). The risk of the occurrence
of MNM was higher for women who had undergone abortion. Only
the mortality index was higher for abortion-related cases than for
cases due to other causes; the other calculated ratios were lower.

In the bivariate analysis, the risk of MNM or MD was not found to
be significantly higher as a function of maternal age, ethnicity, educa-
tion level, or marital status (Table 2). Likewise, none of the obstetric
conditions evaluated reflected a higher risk of progression to MNM
or MD (Table 3). The form in which the abortion was initiated, the
safety conditions, and the existence of a delay in obtaining obstetric
care were also not found to be associated with increased severity of
the obstetric complication (Table 4).

Although hemorrhagic causes and the application of management
criteria to identify cases with PLTC were present in most cases of abor-
tion, infectious causes were more common in cases of unsafe abortion,
whereas clinical and/or surgical causes were more common in cases of
safe abortion. Among cases of more severe complications, MNM, and
MD, the use ofWHOclinical and laboratory criteria for severitywas sim-
ilar for safe and unsafe abortions; however, WHOmanagement criteria
were more common in cases of unsafe abortion (Table 5).

The procedures most commonly used to manage abortion-related
complications of any degree of severity were uterine curettage, which
was performed in 74.4% and 81.3% of women with PLTC and with
MNM or MD, respectively, and the use of uterotonic drugs, misoprostol
and/or oxytocin. Therewere no significant differences regarding the use
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