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Editorial

The Use of Antidepressant Drugs in Climacteric Syndrome
Maria Célia Mendes1 Marcos Felipe Silva de Sá1

1Department of Gynecology and Obstetrics, Faculdade de Medicina,
Universidade de São Paulo, Ribeirão Preto, SP, Brazil

Rev Bras Ginecol Obstet 2020;42:1–4.

Vasomotor symptoms (VMS) or hot flashes interfere with
women’s quality of life and are the probable cause of sleep
disorders, lack of energy, depression and tiredness in the
peri- and postmenopausal period. These symptoms normally
last between 2 and 10 years, with an average of 7.4 years or
more.1,2 Estrogen therapy is the treatment of choice for VMS
and reduces both the weekly frequency and the severity of
these symptoms.3,4 For hotflashes relief, hormone treatment
lasts 3 to 5 years and discontinuity may lead to recurrence in
up to 50% of symptoms. On the other hand, by considering
the benefits of hormone therapy for osteoporosis prevention,
quality of life improvement and treatment of persistent
VMS,1 there is a current trend to extend treatment until
the age of 60 or 65 years old.

Other drug therapies are suggested for womenwho do not
wish to undergo estrogen therapy, usually for fear of cancer,
and those with contraindications to hormone treatment,
although the results of these therapies are far lower than
conventional estrogen therapy. These include selective seroto-
nin reuptake inhibitors (SSRIs) and selective serotonin and
norepinephrine reuptake inhibitors (SNRIs). Despite the infe-
rior therapeutic results, after estrogen, these are themost used
drugs for the treatment of VMS,5 and they have a very fast
action (in days) in reducing hot flashes, while their antide-
pressant action will occur later (in weeks).6

The efficacy of this treatment is hard to evaluate, because
the symptom reductionmay be caused by the placebo effect of
these drugs.5 Furthermore, clinical trials have no long-term
follow up of patients, and most studies evaluate treatment
efficacy by comparing with placebo at 4 to 12 weeks and the
effect at 12 to 24weeks afterdrugdiscontinuation.7Both SSRIs
and SNRIs bring mild tomoderate improvement in symptoms
and25%to69%reduction inhotflashes.7–9For thetreatmentof
VMS, the North America Menopause Society (NAMS) recom-
mends paroxetine (recommendation level I), citalopram,
escitalopram, venlafaxine and desvenlafaxine (level II),7

although only paroxetine has been approved by the FDA and
is recommended by the American College of Obstetrics and
Gynecology (ACOG).10

Regarding fluoxetine and sertraline, publications present
conflicting results. Someauthors argue that thesemedications
are less effective and should be considered as a second line
treatment.11 In some studies, less consistent results were
observed with no statistically significant improvement in
hot flashes.7 In contrast, other studies have shown a reduction
in VMS,12,13 including in women with breast cancer.14,15 For
these reasons, prescriptions are recommended in various
services,16 and in Brazil these medications are provided for
free by theMinistry of Health; hence, they aremore accessible
to the entire population, especially thosewith low purchasing
power.

Regarding adverse events, in a systematic review and
meta-analysis published in 2014, no difference was found
between the most cited side effects when comparing SSRIs
with the placebo group.17 However, in several other studies,
nausea, dry mouth, constipation, headache, and loss of
appetite were the most frequently reported side effects
with the use of SSRI/SNRI.9,18,19 Anorexia, vomiting, sexual
dysfunction and insomnia19 or improved sleep were also
reported with use of with paroxetine.20–22

Sexual dysfunction caused by SSRIs/SNRIs occurs in 32.5%
to 73% of patients.23,24 According to some authors, sexual
dysfunction appears to be more related tomedication dose or
prior depression.25 Since increased blood pressure is a side
effect that may arise with the use of SNRIs, there should be
caution in the use by hypertensive patients,26 and these drugs
are not recommended as a first line treatment in hypertensive
women.27 Nowadays, the rise in antidepressant prescriptions
has been a cause for much concern worldwide. In France, the
overall prevalence of prescriptions increased from 6.5% in
1999–2000 to 10.4% in 2009–201028 and in the US, from
5.84% in 1996 to 10.52% in 2005.29 In the Netherlands, the
use of these drugs almost doubled between 1996 and 201230

and in the United Kingdom, from 1995 to 2011, prescriptions
increased from 61.9% to 129.9% per 1,000 people-year.31

In the Netherlands, between 1996 and 2012, long-term
therapy was higher among women than men (two thirds of
patients) with predominance in the age group of 45 to
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64 years old (45% of them).30 Selective serotonin reuptake
inhibitors accounted for 52% of prescribed antidepressants,
and among prescriptions in general, 47%were for depression,
23% for anxiety and ~ 25% for somatic reasons (ill defined).31

This age group covers both peri- and postmenopausal
patients and it is very likely that women with vasomotor
and neurovegetative symptoms characteristic of this climac-
teric phase were included, as anxiety and depression are
often associated with hot flashes.

However, the prolonged and justified use for estrogen
therapy does not apply to alternative SSRI or SNRI therapy
for the treatment of postmenopausal women. According to
some authors, there is no conclusive evidence on the safety of
antidepressants over time and their use could be more dan-
gerous than beneficial, because it could interfere with the
adaptive processes regulated by serotonin.32 The menopausal
transition is an adaptive process of physiological mechanisms
exerted by serotonergic neurons that are “poorly regulated” in
this period, as a result of the estrogen level drop.33 After some
period of hormonal instability, there is a re-adaptation of the
organism to the new hypoestrogenic level, and hot flash
symptoms and its repercussions on the female organism
disappear. As SSRIswould be indicated to restore that balance,
they should be prescribed for the shortest possible time.

Therefore, some questions arise: howoften do doctors offer
the discontinuation of SSRI or SNRI therapy when the patient
reports being well after the start of medication? Is there any
control over the duration of the use of these drugs? The
literature on the use of SSRIs/SNRIs in climacteric women
addressing this aspect of therapy is scarce. Prolonged use of
these drugsmay result in ineffectiveness and possible risks. In
women, especially older women, are reported higher risks for
falls and fractures, stroke, suicide attempts, epileptic seizures
anddigestivebleeding.34According to the literature, twothirds
of outpatients with anxiety and/or depression receive treat-
ment with psychotherapy, notably antidepressants, and these
are generally used for long periods.35 In the Netherlands, 30%
of patients taking antidepressants do so for at least oneyear; in
England, half of patients and in the USA, two thirds use the
medication for at least two years. Only 10% of the patients
discontinue the use of these drugs each year.36–39

With regard to climacteric symptoms, information on
overprescription of these drugs is not conclusive. Literature
data specifically focused on the time of use and monitoring of
patients receiving this treatment for climacteric VMS are
frustrating. Side effects of antidepressants are underreported
in the literature because they result from short-term studies.
Thus,gynecologistswhotreatwomen in theclimactericperiod
should be alert to common and persistent side effects with
long-term use.40 When treating climacteric VMS, the most
rational should be the use for short periods of time. When
SSRIs or SNRIs are prescribed, patients should return in short
time intervals for an initial assessment of therapeutic out-
comes and side effects.

According to international consensus, the discontinuity of
antidepressants should be addressed at six to 18 months
after symptom remission in case of anxiety and four to
12 months in case of depressive disorders. Unnecessary

continuation of antidepressant use may result in severe
side effects and harm the health of patients.34 Therefore,
the recommendation is an individualized treatment based
on international guidelines.41,42

For the treatment of hot flashes, unfortunately, there are no
protocols that clearly determine how long SSRIs/SNRIs can or
should be used in climacteric women. In the absence of
evidence, patients who would eventually benefit from relief
of depressive symptoms in the perimenopause may be reluc-
tant to discontinue therapy for fear of symptom recurrence.
Thus, many patients with transient episodes of depression or
anxiety resulting from vasomotor phenomena receive antide-
pressant therapy at the beginning of treatment and prolong it
beyond the necessary time, thereby becoming dependent on
this therapy, which is often unnecessary and dispensable.43,44

This question is not intended to restrict the prescription of
such drugs, as they are relatively safe products. In Brazil, they
are not even included in the group of controlled drugs; hence,
far from controlled, addictive drugs, which facilitates the use
and prescription. However, the increasing use of antidepres-
sants is worrisome, not because of the increase in indications
and prescriptions for new patients, but mainly due to the
prolonged use by those already taking the drug. Long-term
use is advisable only in cases of chronicity or in patients who
experience recurrence of symptoms after withdrawal. In
such situations, and if associated with complaints of depres-
sion and anxiety, support from psychiatric specialists is
advised for the benefit of the patient.

Despite much controversy, SSRIs/SNRIs are yet another
therapeutic option for treating hot flashes, although the
results are not exciting in most patients. For women who
cannot or do not wish to take estrogens, non-hormonal
management, such as SSRI or SNRI is a realistic and safe
therapeutic option45 as long as proper precautions are taken
to avoid unnecessary prolonged use.
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Abstract Objective Estimate the prevalence of human herpesvirus type 1 HSV-1 DNA in placental
samples, its incidence in umbilical cord blood of newborns and the associated risk factors.
Methods Placental biopsies and umbilical cord blood were analyzed, totaling 480
samples, from asymptomatic parturients and their newborns at a University Hospital.
Nested polymerase chain reaction (PCR) and gene sequencing were used to identify the
virus; odds ratio (OR) and relative risk (RR) were performed to compare risk factors
associated with this condition.
Results The prevalence of HSV-1 DNA in placental samples was 37.5%, and the
incidence in cord blood was 27.5%. Hematogenous transplacental route was identified
in 61.4% from HSV-1þ samples of umbilical cord blood paired with the placental tissue.
No evidence of the virus was observed in the remaining 38.6% of placental tissues,
suggesting an ascendant infection from the genital tract, without replication in the
placental tissue, resulting in intra-amniotic infection and vertical transmission, seen by
the virus in the cord blood. The lack of condomuse increased the risk of finding HSV-1 in
the placenta and umbilical cord blood.
Conclusion The occurrence of HSV-1 DNA in the placenta and in cord blood found
suggests vertical transmission from asymptomatic pregnant women to the fetus.

Resumo Objetivo Estimar a prevalência do DNA do vírus herpes humano 1 (HSV-1) em
amostras de placenta, sua incidência no sangue do cordão umbilical de recém-nascidos
e fatores de risco associados.
Métodos Biópsias de placenta e de sangue de cordão umbilical foram analisadas,
totalizando 480 amostras de parturientes assintomáticas e seus recém-nascidos em um
hospital universitário. Reação de cadeia de polimerase (RCP) nested e sequenciamento
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Introduction

Human herpesvirus type 1 (HSV-1) is a ubiquitous neuro-
tropic virus in humans. The main characteristics are the
lifelong latent/persistent infection in the sensory ganglia
innervating the primary infection site, and the production
of vesicular lesions upon reactivation.1,2 Typically associated
with orofacial lesions, HSV-1 has emerged as a pathogen of
genital infections, especially in the Americas among people
between 15 and 49 years old, which is the reproductive age
group.2–4

Genital HSV-1 is the main cause of the first episode of
genital herpes in women in high income countries, as its
seroprevalence is declining during childhood as a cause of
oral lesions.5,6 Consequently, adolescents and young adults
have their first exposure to the virus with the initiation of
sexual activity.1,7 All over the world, � 132 million women
have incident or prevalent HSV infection during pregnancy.8

The first estimate of global neonatal herpes infection inci-
dence predicts that the Americas have the highest regional
rate due to genital HSV-1 infection.7 Overall seroprevalence
of antibodies against HSV-1 of 67.2% was identified among
young people during a study managed in Brazil.9 Another
study investigated the prevalence of HSV-1 and HSV-2 by
polymerase chain reaction (PCR) in cervical samples of 261
Brazilian women and found the occurrence of HSV-1 in 23%
of the samples, while 5.4% had the HSV-2 DNA detected.3

During the asymptomatic virus shedding, the virus can
be transmitted to the partner or even to the newborn
during labor.10–12 The infant can become infected during
pregnancy, labor or in the postnatal period.12 Congenital
infections, not resulting in miscarriage, may affect the
infant in several ways, including skin or eye lesions (cata-
racts, chorioretinitis or microphthalmia), neurological cal-
cifications, microcephaly, seizures, delayed growth, and
psychomotor developmental problems.11,13

The present study aimed to simultaneously investigate
the incidence of HSV-1 in neonatal cord blood and the
prevalence of HSV-1 DNA in placental tissue of parturient
women by correlating risk factors associated with infection
and vertical transmission.

Methods

The present work was carried out as an observational study
designed to evaluate the prevalence of HSV-1 in placental
samples of parturient women and the incidence of HSV-1 in
cord blood samples from their newborns. Specimens were
collected betweenMarch 2011 andMarch 2014, using a conve-
nience sampling strategy. All of the parturients who agreed to
participate voluntarily by a signed informed consent were
included in the study. Patients<18 years old were allowed to
participate by the consent of the legal guardian. Patients with
mental disabilities or unable to express their wishes were
automatically excluded from the study. The sample size was
calculated on the basis of a presumed 3.3–28.0% HSV-1 preva-
lence in the placenta, with associated 95% confidence intervals
(CIs) using Epi-Info 7.0 (Centers for DiseaseControl andPreven-
tion, Atlanta, GA, USA).14–18 The sample consisted of 160
women under medical care at the Obstetric ward from the
Hospital Universitário Dr. Miguel Riet Correa Jr. (HU/UFRG, in
the Portuguese acronym), a University hospital in Rio Grande,
southern Brazil. Clinical examination was performed in all
women when they were admitted to the obstetric ward.

Collection of umbilical cord blood samples and placental
tissue biopsies were performed as previously described by
Finger-Jardim et al.19 Subsequently, placenta samples
were stored in TE buffer (10mM Tris-HCl pH 8.0; 1mM
EDTA) at - 20°C, and the umbilical cord blood at - 4° C until
further processing.

DNA extraction from umbilical cord bloodwas performed
with the PureLink Genomic DNA Mini kit (Invitrogen - Life
Technologies, Carlsbad, CA, USA), according to the specifica-
tions of the manufacturer. DNA extraction from placental
tissue was performed using an adapted protocol of the
mentioned commercial kit as previously described.18 DNA
samples were stored at - 20°C until used, and its quality was
assessed by amplification of the human CCR2 gene. Polymer-
ase chain reaction products were visualized by UV light after
electrophoresis on 1.5% agarose gels stainedwith Blue Green
Loading Dye (LGC Biotecnologia, São Paulo, SP, Brazil).

Detection of HSV-1 in placental tissue and blood samples
was determined by nested PCR using an adapted version of

gênico foram usados para identificar o vírus; odds ratio (OR) e risco relativo (RR) foram
realizados para comparar os fatores de risco associados à essa condição.
Resultados A prevalência do DNA do HSV-1 em amostras de placenta foi de 37,5%, e a
incidência no sangue do cordão foi de 27,5%. A via transplacentária hematogênica foi
identificada em 61,4% das amostras de HSV-1þ do sangue do cordão umbilical,
pareadas com o tecido placentário. Nenhuma evidência do vírus foi observada nos
restantes 38,6% dos tecidos placentários, sugerindo uma infecção ascendente do trato
genital. A falta de uso do preservativo aumentou o risco de encontrar o HSV-1 na
placenta e no sangue do cordão umbilical.
Conclusão A ocorrência de DNA do HSV-1 na placenta e no sangue do cordão
umbilical sugere uma transmissão vertical de gestantes assintomáticas para o feto.

Palavras-chave

► HSV-1
► transmissão vertical
► placenta
► cordão umbilical
► herpesvírus

Rev Bras Ginecol Obstet Vol. 42 No. 1/2020

High Incidence of Herpes Simplex Virus-1 Avila et al.6



specific protocols to detect the virus.18,20–22 The two consecu-
tive PCR reactions used 5uL of the DNA template in the first
round and 1.5 uL product from the first round in the second
round, respectively. The reagents used in the reactionwere: 1X
PCR buffer, 2mMMgCl2, 0.5mMdNTPs, 1U Platinum Taq DNA
polymerase enzyme (Life Technologies, Carlsbad, CA, USA),
Milli-Q H2O q.s.p. and HSV-1. Previously described primers
by Aurelius et al20 were employed to amplify a fragment of
138pb of the HSV-1 gD gene. Samples were processed with
positive and negative controls in each reaction, and with a
blank reaction (no DNA added). The positive control was
obtained from a dead cell suspension containing the virus
(Vero cell DNA, simianDNAvirus-positive, Virology Laboratory
of the Universidade Federal do Rio Grande do Sul). Polymerase
chain reaction products were subjected to electrophoresis on
2% agarose gels, stained with Blue Green and visualized by UV
illumination in an LPIX Transilluminator (Loccus, São Paulo,
Brazil). Positive samples were repeated at a new reactionwith
positive and negative controls and a blank reaction. The posi-
tive samples were purified with Illustra GFX PCR DNA and Gel
Band Purification Kit (GE Healthcare Life Sciences, Piscataway,
NJ, USA) and sequencing was performed using an ABI Prism
BigDye Terminator Cycle Sequencing Ready Reaction Kit (Ap-
plied Biosystems, Foster City, CA, USA) in an automated ABI
3130XL analyzer (Thermo Scientific, Waltham, MA, USA). The
sequences found in this study were compared to HSV-1
sequences available in theGenBankdatabase, using theBLASTn
algorithm.

Data on risk factors for HSV-1 infection were obtained by a
self-reported questionnaire and hospital database. Clinical,
gynecological, laboratory and sociodemographic variables
were evaluated for each participant. An active search was
performed on the charts of the neonates presenting positive
HSV-1 by PCR from umbilical cord blood samples. The Chi-
squared test was used to compare categorical variables: age,
educational attainment, skin color, marital status, income, age
at onset of sexual intercourse, number of lifetime partners,
contraception method, comorbid STDs (sexual transmitted
diseases), number of gravidity, mode of delivery, history of
abortion, time between rupture of membranes and delivery,
and gestational time. The OR for each variable was calculated,
potential risk factors and protective factors were investigated,
and frequencydistributionsandpercentagesweredetermined.
Differences were considered statistically significant when
p<0.05. Multivariate analysis with Poisson regression was
also performed, followed by the construction of a hierarchical
linearmodel,which incorporatedvariableswithp�0.20 in the
crude analysis. The first level consisted of demographic and
socioeconomic variables, while in the second included the
variables comprising risk factors for HSV-1 infection. All ana-
lyzes were performed using SPSS Statistics for Windows,
Version 12.0 (SPSS Inc., Chicago, IL, USA) and Epi Info v.7.0.

The present study was approved by the Research Ethics
Committee at the Health Area (CEPAS, in the Portuguese
acronym) of the University Federal do Rio Grande (UFRG, in
the Portuguese acronym) (CEPAS N° 54/2011). All of the
participants (or their legal guardians, when appropriate) pro-
vided written informed consent for participating in the study

Results

Along the whole study, 480 specimens were analyzed, com-
prising 160placentas (maternal and fetal sides¼320 samples)
and160newborns cordblood samples. All of the sampleswere
tested. The prevalence of HSV-1 found in the placenta was
37.5% (n¼60) (maternal, fetal, or both interfaces infected,
showing tissue permissiveness to the virus) and the incidence
in cord blood was 27.5% (n¼44). Vertical hematogenous
transplacental transmission was identified in 27 (61.4%)
umbilical cord blood samples. HSV-1 was present in cord
blood, without evidence of virus in the 17 (38.6%) correspond-
ing placentas, suggesting intra-amniotic infection without
placental involvement (►Table 1).

Regarding the gynecological history, the only variable
significantly associated with HSV-1 infection in cord blood
was the use of hormonal contraception. Women who used
hormonal contraception or othercontraceptive method,
except for condoms, had almost 4 times more chances to
present the virus in the umbilical cord blood of their neonates
than those associated with condom use or another method
(95%CI: 1.30–9.04; p ¼0.009; ►Table 1). There were no
significant associations between the presence of HSV-1 and
obstetric variables.

ThepresenceofplacentalHSV-1 increased thechanceof this
viral infection in the umbilical cord blood (95%CI: 1.92–8.27;
p<0.001; OR¼3.99). Also, the presence of HSV-1 in the cord
blood increased the chance of placental infection (95%CI: 1.48–
3.124.43; p <0.001; RR¼2.15).

A total of 15 subjects (34%) were born with alterations,
such as ocular inflammation and pustules in the genital
region after vaginal delivery, limb bruising, decreased
reflexes, hypotonia and thrombocytopenia. There was one
case of hydrocephaly and one case of congenital syphilis.
None had herpes diagnosis or were investigated for this
infection at birth, and the mothers did not return after an
active search for pediatrics care. Clinical findings such as low
birthweight (data not shown) and prematurity had no sig-
nificant association with cord blood incidence.

Discussion

Vertical transmission is thepassageofapathogen frommother
to child that can occur still in the uterus (hematogenous
transplacental), peripartum or during the postnatal period.23

In the present study, the prevalence of HSV-1 DNA found in
placenta samples was 37.5% (n¼60), which is considered high
when compared with other studies that also identified
the occurrence of HSV only in the placenta and reported
prevalence rates between 2.6 and 28%.14–18 These findings
demonstrate that the virus prevalence in placental tissue is
frequent among the pregnant women who joined the study.
Therefore, the monitoring and tracking of the virus during
pregnancy is quite relevant, considering the possible neonatal
complications that might occur. However, it is important to
note that most studies have investigated placental tissue from
unsuccessful pregnancies and, differently fromwhat was ana-
lyzed in the present study, few of them investigated the
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differencebetweenHSV-1andHSV-2.15,17Finger-Jardimetal18

found a 29.9% prevalence of HSV-1 in the fetal side of the
placental tissue, using the same methodology applied in the
present work, and women who reported no use of condom
during sexual intercourse had two times more chances to be
HSV-1-positive in the placental tissue. Therefore, the placental
tissue seems to play an important role as a reservoir for the
virus. Burgos et al24 simulated HSV-1 vertical transmission in
mice and investigated the presence of viral DNA in fetuses,
newborns and adult models in the offspring of mothers with
latent infection. HSV-1 DNA was identified and quantified by
PCR, and all subjects presented detectable levels of the virus in
the central nervous system (CNS), in the placenta, and in the
blood. That study demonstrated that viral DNA in the blood is
common, and it reaches the placental tissue through the
maternal bloodstream, clearly confirming vertical transmis-
sion of the virus in animal models.24 Similarly, our study
presented the hematogenous transplacental route as an im-
portant pathway for HSV-1 transmission.

The present work reported an incidence of 27.5% (n¼44)
for HSV-1 DNA in cord blood and, among these, 61.4%
(n¼27) had the viral DNA also detected in the placenta,
indicating vertical transmission from placenta through the
blood. Tavakoli et al25 investigated the incidence of HSV DNA
in newborn umbilical cord blood and found 2% for HSV-1 and
4% for HSV-2. Thirty percent of them were born by cesarean
section andmothers were asymptomatic seropositive for the
virus.25 During pregnancy, pathogens can be transmitted to
the placenta by ascending infection from decidual cells
(maternal side of the placenta) to the villi (fetal side).16

Regarding genital HSV lesions, all of the parturients were
asymptomatic during clinical examination and denied genital
herpetic lesions. HSV-1 induces less recurrent infections in the
genital tract when compared with HSV-2, but apparently
infects the newborn more easily later. However, � 70% of
the infected newborns have normal development if they are
notaffectedby thedisseminated form,whichcanbelethal.10 In
the present study, 38.6% from the positive cord blood samples
presented no evidence of virus in the respective placentas and
no genital lesions, suggesting an ascending origin of the virus.
In this scenario, we consider that pregnant women with
asymptomatic viral shedding can transmit the virus to the
newborn, as previously reported in other studies.10,11,18

The presence of the virus in the blood nourishing the fetus
duringpregnancy is facilitatedby itsoccurrence intheplacenta,
which is a tissue shown to be permissive to HSV infection in
vitro.23,26 There are few studies investigating HSV vertical
transmission using the cord blood as a target tissue. Finger-
Jardim et al19 studied the prevalence of HSV-2 in the placenta,
and found viral DNA in 9% of the analyzed tissues and a 1.1%
incidence in the umbilical cord blood of newborns. Considering
thementionedstudy,membranerupturetimewassignificantly
associatedwith infection, unlike the observed for HSV-1 in the
present work. Another report using the same methodology
applied in the present study found28%and 29.9% of prevalence
ofHSV-1DNA inmaternal and fetal placental samples, and lack
of condom use and vaginal delivery were identified as inde-
pendent risk factors for HSV-1 infection in thematernal side of

the placenta.18 Lackofcondomuse is a risk factor in the present
study, increasing vertical transmission by almost four times,
thus reassuring HSV-1 as a sexually transmitted infection (STI)
agent and supporting the idea of ascendant infection transmis-
sion, and this associationhasbeenpreviouslyobserved inother
studies.7,12,18

HSV is an STI, and the use of condom during sexual inter-
course is a protective method. In the present study, the use of
methods for contraception (oral or injectable) lacking the
physical barrier method such as condoms, was a significant
variable related to detection of HSV-1 DNA in the umbilical
cord blood of newborns. However, among the positive umbili-
cal blood samples for viral DNA, almost 40% were viral-nega-
tive in the placentas, suggesting an asymptomatic ascending
genital tract infection. This result showed that women who
were exposed to the virus without using condoms had a risk
almost four times higher of presenting viral DNA in the
umbilical cordbloodof their newborns. Thesefindings support
previous studies that project HSV-1 as an emergent STI.3,4

The high incidence of HSV-1 DNA found in the umbilical
cord blood of newborns suggests vertical transmission in the
uterus. An active search was performed on the charts of
newborns presenting HSV-1 in the umbilical cord blood, and
13.6% (n¼6)of themwereborn frommotherswhounderwent
preeclampsia protocol. No significant association with low
birthweight, prematurity and cord blood HSV-1 incidence
was observed. Alterations such as vaginal postpartum ocular
inflammation, limb bruising, decreased reflexes, hypotonia
and pustules were reported in the medical records, but no
clinic or laboratorial investigation for HSV was realized. Neo-
natal herpes infection can cause newborn skin and eye lesions,
and these symptoms can be caused by the HSV-1 virus.13,27

Identification of HSV-exposed infants allows resources to be
focused on those at highest risk, but it is hard to identify the
disease in asymptomatic or HSV-1 recurrent mothers.

Some limitations should be consideredwhen interpreting
the results of the present work. The present study was
conducted in pregnant women from a single university
hospital (medium-sized hospital, 185 beds) who serves
only patients depending on the Brazilian public health
system. Another limitation is related to the self-administered
questionnaire, since patients sometimes did not answer to all
questions. Also concerning this matter, there were no ques-
tions about oral injuries caused by herpes, information that
would provide more rich details for the obtained results.

Conclusion

In summary, the present study described a high prevalence of
HSV-1 in placenta tissue samples, as well as a resulting high
incidence in cord blood. The presence of HSV-1 in the placenta
represents a risk for vertical transmission. This observation,
in association with the investigated risk factors, shows the
importance of virus transmission and the possibility of asymp-
tomatic ascending infectionof the genital tract. The occurrence
of this virus was high in the group of women studied and,
consequently, in the newborns, with these born with signs
suggesting viral infection. This research contributes to better
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understand HSV-1 as a major infection, also being regarded as
an STI that can lead to diseases in newborns. The high occur-
rence of vertical transmission deserves greater attention, since
this virus can cause serious complications to newborns.
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Gestational Diabetes in the Population Served by
Brazilian Public Health Care. Prevalence and Risk Factors

Diabetes gestacional na população atendida pelo sistema
público de saúde no Brasil. Prevalência e fatores de risco
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Abstract Objective To assess the prevalence of gestational diabetes mellitus and the main
associated risk factors in the population served by the Brazilian Unified Health System
in the city of Caxias do Sul, state of Rio Grande do Sul.
Materials and Methods A descriptive, cross-sectional and retrospective study was
conducted. Maternal variables were collected from the medical records of all pregnant
women treated at the basic health units in 2016. Hyperglycemia during pregnancy
(pregestational diabetes, overt diabetes and gestational diabetes mellitus) was
identified by analyzing the results of a 75-g oral glucose tolerance test, as recom-
mended by the Brazilian Ministry of Health. Based on the data, the women were
allocated into two groups: the gestational diabetes group and the no gestational
diabetes group.
Results The estimated prevalence of gestational diabetes among 2,313 pregnant
women was of 5.4% (95% confidence interval [95%CI]: 4.56–6.45). Pregnant women
with 3 or more pregnancies had twice the odds of having gestational diabetes
compared with primiparous women (odds ratio [OR]¼2.19; 95%CI: 1.42–3.37;
p<0.001). Pregnant women aged 35 years or older had three times the odds of
having gestational diabetes when compared with younger women (OR¼ 3.01; 95%CI:
1.97–4.61; p<0.001). Overweight pregnant women were 84% more likely to develop
gestational diabetes than those with a body mass index lower than 25 kg/m2 (OR
¼1.84; 95%CI: 1.25–2.71; p¼ 0.002). A multivariable regression analysis showed that
being overweight and being 35 years old or older were independent variables.
Conclusion In this population, the prevalence of gestational diabetes mellitus was of
5.4%. Age and being overweight were predictive factors for gestational diabetes.

Resumo Objetivo Avaliar a prevalência de diabetes mellitus gestacional, e dos principais
fatores de risco associados, em população usuária do Sistema Único de Saúde em
Caxias do Sul-RS.
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Introduction

In the past 20 years, the global epidemic of diabetes and
obesity has reached the population of women of reproductive
age; in parallel, there was an increase in the incidence of
hyperglycemia during pregnancy.1,2 The International Diabe-
tes Federationestimated that, in 2017, 21.3million (16.2%) live
births were from pregnancies with hyperglycemia; 86.4% of
these were due to gestational diabetes mellitus (GDM), 6.2%
wereduetodiabetesdetectedbeforepregnancy, and7.4%were
due to other types of diabetes (including type-1 and type-2
diabetes) detected for the first time during pregnancy.3

This broad variation results frommultiple of methodologi-
cal issues, such as the absence of universal criteria for GDM
screening and different population characteristics.2 In addi-
tion, there are little data available regarding estimates of the
global prevalence of GDM, especially in developing countries.

In 2016, Zhu and Zhang4 reported a large variation in the
prevalence of GDM in different regions of theworld, including
a higher prevalence in the Middle East and North Africa
(12.9%), Southeast Asia (11.7%) and regions of the Western
Pacific (11.7%), and a lower prevalence in Europe (5.8%). In
Central and South America, the prevalence was of 11.2% (95%
confidence interval [95%CI]: 7.1–16.6); however, this figure
was derived based on data from only two countries: Brazil
(5.7%) and Cuba, (16.6%). Brazil has few studies regarding this
issue,5–7 themost relevant being that of Schmidt et al (2001),5

which showed an estimated prevalence between 2.4% and
7.2%, depending on the criteria used to diagnose GDM.

Transitional hyperglycemia during pregnancy complicated
by GDM occurs primarily due to the functional incapacity of

maternal β-pancreatic cells to meet the insulin needs for
adequate fetal development; this insufficiency is accentuated
starting in the second gestational trimester.8 This metabolic
complication is associatedwith long-term perinatal and long-
term outcomes for the maternal-fetal pair,9,10 such as exces-
sive fetal growth and consequent complications during labor.9

A history of GDM in pregnancy is associated with a higher
risk of metabolic syndrome, type-2 diabetes mellitus (DM2)
and cardiovascular diseases in postchildbirth follow-ups.10

Approximately 50% of women with GDM progress to DM2
after 10 years.10

Gestational diabetes mellitus can have a bigger impact on
thehealth of themother and her offspring, and it is suggested
that it plays a significant role in the global diabetes epidemic.
While its prevalence has increased in different populations
throughout theworld in recent decades, individual reports of
this global trend cannot be compared because of the variety
of methodological issues. Nonetheless, GDM is an important
public health problem today, and it affects theheterogeneous
Brazilian population. Considering the relevance of this topic,
the present study was developed to estimate the prevalence
of GDM and evaluate the associated risk factors among the
users of the Brazilian Unified Health System in the city of
Caxias do Sul, state of Rio Grande do Sul.

Materials and Methods

A cross-sectional, retrospective, prevalence study was per-
formed from January 1st to December 31st, 2016, in a popula-
tion of pregnant womenwhowere users of the Unified Health

Métodos Um estudo descritivo, transversal e retrospectivo foi feito. As variáveis
maternas foram coletadas de registros de prontuários de todas gestantes atendidas nas
Unidades Básicas de Saúde do município em 2016. A identificação de hiperglicemia na
gestação (diabetes pré-gestacional, diabetes identificado durante a gestação e diabe-
tes mellitus gestacional) foi feita pela avaliação dos resultados do teste oral de
tolerância com 75 g glicose, conforme preconizado pelo Ministério da Saúde. Com
base nesses dados, as gestantes foram separadas em dois grupos: o grupo com
diabetes gestacional e o grupo sem diabetes gestacional.
Resultados A prevalência estimada de diabetes gestacional em 2.313 gestantes foi
de 5,4% (intervalo de confiança de 95% [IC95%]: 4,56–6,45). Gestantes com 3 ou mais
gestações apresentaram chance 2 vezes maior para a ocorrência de diabetes gesta-
cional, quando comparadas às primigestas (razão de possibilidades [RP]¼2,19; IC95%:
1,42- 3,37; p<0,001). Gestantes com idade de 35 anos ou mais apresentaram chance
três vezes maior do que as mais jovens (RP¼3,01; IC95%: 1,97–4,61; p< 0,001). A
chance de desenvolver diabetes gestacional em gestantes com sobrepeso foi 84%
maior do que a das com índice demassa corporal inferior a 25 kg/m2 (RP¼1,84; IC95%:
1,25–2,71; p¼0,002). A análise de regressão multivariada mostrou sobrepeso e idade
materna como variáveis com associação independente.
Conclusão Nesta população, a prevalência de diabetes mellitus gestacional foi de
5,4%. Idade materna e sobrepeso pré-gestacional foram fatores preditivos para
diabetes gestacional.

Palavras-chave

► diabetes
gestacional

► saúde pública
► prevalência
► saúde materna
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System (UHS) and attended prenatal follow-up visits at the 47
basic health care units (BHCU) in the city of Caxias do Sul. The
present study was approved and supported by the Municipal
Health Department and by the Research Ethics Committee of
Universidade de Caxias do Sul (number: 2,048,666).

A total of 3,411 medical records were searched for the
selected period, which were registered in the SisPreNatal-
Datasus software of the Brazilian Ministry of Health and filed
in their respective health care units. The medical records that
werenot foundafter numerous attempts throughout the entire
period of data collection were considered lost. All of the
evaluated medical records were from pregnant women resid-
ing in Caxias do Sul. Demographic, clinical, and laboratory data
were collected and transferred to a database designed for the
studyandhandledexclusively by the researcher responsible for
it. The following variableswere collected:mother’s age (years);
race/ethnicity (Caucasian, of African descent and other); level
ofschooling (�8yearsand>8years); familyhistoryofdiabetes
in first-degree relatives; obstetric history of GDM; previous
hypertensive syndrome, defined as hypertension, preeclamp-
sia and eclampsia; previous abortions; smoking during preg-
nancy; parity (1, 2 or�3); pregestational weight (kg) obtained
at the first prenatal visit; height (centimeters); and pregesta-
tional body mass index (BMI). Fasting glycemia, glycated
hemoglobin, and/or 75-g oral glucose tolerance test (OGTT)
results and/or the use of antihyperglycemic drugs were ana-
lyzed to identify the presence of hyperglycemia during preg-
nancy. To identify GDM in the study population, the OGTT
results were analyzed, as recommended by the Brazilian
Ministry of Health,11 and a positive diagnosis was made
when one or more of the following criteria were present:
glycemia (fasting)�92mg/dl and �125mg/dl; blood glucose
1 hour after overload �180mg/dl; glycemia 2hours after
overload�153mg/dl and�199mg/dl. Pregestational diabetes
orovertdiabeteswas considered if glycemia (fasting)�126mg/
dl and/or glycemia 2hours postoverload�200mg/dl and/ or
glycated hemoglobin>6.5%.11

The statistical analysis of the datawas performed through
univariate andmultivariate logistic regression, using GDM as
a variable response. The variables included in the multivari-
ate regression were selected by the backward technique if
they presented a p-value<0.15 in the univariate step and the
percentage of missing data was lower than 10%.11

The R software (R Foundation, Vienna, Austria) was used in
the statistical analysis of the data. The presence of multi-
collinearity was evaluated by the estimation of variance
inflation factors (VIFs); VIF values>2.5 indicated considerable
multicollinearity in the logistic regression analysis. The cali-
bration and discriminatory ability of thefinalmultiple logistic
regression model were evaluated using the Hosmer-Leme-
show test. Values of p�0.05 for the Hosmer-Lemeshow test
indicated which of the models was calibrated.12

Results

There were 3,411 medical records registered by the Health
Department of those, 2,797 (82%) were filed and therefore
available for the study. Of these 2,797 filed records, 484 (17%)

had no clinical or laboratory data to identify any type of
hyperglycemia or glycemic normality during the gestational
period; therefore, they were excluded from the study; 2,313
records contained fasting glycemia information at the first
visit; 1,079 had OGTT information; no charts contained
information on glycated hemoglobin; 856 had information
on another type of fasting glycemia; 1,079 medical records
contained fasting glucose at the first visit and OGTT, and
1,234 did not provide OGTT data.

Thus, the study sample consisted of 2,313 medical
records. Based on the data collected from these charts, the
patients were allocated into two groups: 1) pregnant women
without GDM (2,187; 94.6%) and 2) pregnant women with
GDM (126; 5.4%).

In group 1, 25 (1.1%) records met the criteria for pregesta-
tional DM, but did not meet the criteria for GDM. The 126
charts that composed group 2met the criteria for GDMbased
on OGTT results (►Fig. 1). The estimated prevalence of GDM
was of 5.4% (95%CI: 4.56–6.45).

The analysis of the variables showed that pregnant women
aged�35 years were three times more likely to develop GDM
thanyoungerwomen (OR¼3.01; 95%CI: 1.97–4.61;p<0.001)
(►Table 1). Pregestational BMI�25kg/m2doubled the chance
of developing GDM compared with a lower BMI (OR¼1.84;

Fig. 1 Flowchart for the composition of the groups with and without
gestational diabetes mellitus (GDM) based on 3,411 medical records
of pregnant women.
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95%CI: 1.25–2.71; p¼0.002) (►Table 2). Women with 3 or
morepregnancieshad2 timeshigheroddsofhavingGDMthan
primiparouswomen (OR¼2.19; 95%CI: 1.42–3.37; p<0.001).
The likelihood of womenwith 2 pregnancies developing GDM
was not statistically significant (OR¼1.19; 95%CI: 0.72–1.98;
p¼0.503) (►Table 2).

Women of African descent (OR¼2.25; 95%CI: 0.90–5.65;
p¼0.083) and those classified as being of another race/
ethnicity (OR¼1.11 95%CI: 0.42–2.93; p¼0.835), those
with higher levels of schooling (< 8 years; OR¼1.18; 95%
CI: 0.77–1.80; p¼0.451), those who smoked during preg-
nancy (OR¼1.41; 95%CI: 0.88–2.28; p¼0.156), and those
with previous hypertensive syndromes (PHSs; OR¼1.34;
95%CI: 0.47–3.76; p¼0.584), previous GDM (OR¼3.24;
95%CI: 0.93–11.21; p¼0.064), previous abortion [ 93-
2.54), p¼0.091], family history of type-2 diabetes mellitus
(AF-DM2; OR¼1.44 95%CI: 0.96–2.17; p¼0.076) and low
height (OR¼1.16 95%CI: 0.53–2.54; p¼0.707) did not have
an increased likelihood of developing GDM compared with
the reference categories (►Tables 1 and 2).

Age�35 years and BMI�25kg/m2 were independent var-
iables with a significance level of 5%. Hosmer-Lemeshow
statistics indicated that the logistic model was satisfactorily
adjusted, with agreement between the observed and the
expected frequencies of the outcome (p¼0.794). The area
under the receiver operating characteristic (ROC) curve (AUC)
associated with the multiple logistic regression model was
0.62. Therefore, the model had an almost perfect performance
to discriminate between the categories of the binary outcome
(whether someone has or does not have GDM) (►Table 3).

Discussion

The present study showed that 5.4% of pregnant women
cared for in 2016 by the Unified Health System in Caxias do
Sul had GDM. In this population, women who became
pregnant and were overweight/obese had the most frequent
metabolic complications during pregnancy. Despite the
methodological differences, the results of the present study

showed a certain similarity to those described by Schmidt
et al5 in 2001, who estimated the prevalence of GDM based
on data from six Brazilian capitals (Porto Alegre, São Paulo,
Rio de Janeiro, Salvador, Fortaleza and Manaus). In that
study, the authors concluded that the prevalence of GDM
was of 2.4% (95%CI: 2.0–2.9) according to the American
Diabetes Association (ADA) 2000 diagnostic criteria and of
7.2% (95%CI: 6.5–7.9) according to the World Health Organi-
zation (WHO) 1999 criteria.

Studies show that the number of pregnant women with
GDM has been increasing in recent decades in a proportion
parallel to that of DM2.2,3 This scenario requires effective
commitment from all health areas involved with women’s
health during pregnancy. When analyzing the prevalence of
GDM in different global regions, the results vary according to
ethnic/racial, socioeconomic and cultural characteristics and
screeningcriteria.13,14 Indiahasobservedasignificant increase
in the prevalence of GDM, with large differences among
regions.15 This situation led the WHO (2016),16 to implement
the pilot project “The Women in India with GDM Strategy
(WINGS)” with the aim of developing a suitable model of care
for women with GDM in low-and middle-income countries.

We have scarce scientific literature showing the epidemio-
logical reality of GDM in Brazil. Themost relevant and compre-
hensive study on GDM was published in 2001.5 During this
periodofnearly 20years, population, health andsocioeconomic
indicators underwent significant changes, and epidemiological
transitions occurred in a peculiar way.17National epidemiolog-
ical studies designed with a targeted objective could provide
evidence-based information about the current reality and
trends of GDM. The present study was developed at Universi-
dade de Caxias do Sul in partnershipwith theMunicipal Health
Department to obtain a more in-depth picture of pregnant
womenwith GDM. These patients are referred from the BHCUs
to the High-Risk Pregnancy Clinic of the university, and GDM is
the main cause for referral to this secondary/tertiary care unit.
In addition to providing assistance, this clinic offers long-term,
multidisciplinary follow-up for these women and their off-
spring, and has both academic and care provision goals.

Table 1 Sociodemographic characteristics of pregnant women with and without gestational diabetes mellitus

Variable Group 1
n (%)

Group 2
n (%)

Odds ratio
(95% confidence
interval)

p-value

Age (years)
<35a 1,939 (95.4) 94 (4.6)
�35 219 (87.3) 32 (12.7) 3.01 (1.97–4.61) < 0.001

Race/Ethnicity
Caucasiana 589 (94.8) 32 (5.2)
Of African descent 49 (89.1) 6 (10.9) 2.25 (0.90–5.65) 0.083
Other 83 (94.3) 5 (5.7) 1.11 (0.42–2.93) 0.835

Schooling (years)
�8a 748 (94.9) 40 (5.1)
> 8 826 (94.1) 52 (5.9) 1.18 (0.77–1.80) 0.451

Notes: aReference category. Group 1: no GDM; group 2: with GDM.
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The racial/ethnic characteristics of the local population
are quite homogeneous; 82.52% are Caucasians,18 the major-
ity of whom are descendants of Italian immigrants who
settled in the state of Rio Grande do Sul in the second half
of the 19th century. Our results are pertinent to a specific
reality of the southern region of Brazil, and therefore they
might differ from those of other regions. The results did not

show significant differences in the likelihood of developing
GDM among ethnic subgroups (Caucasians, those of African
descent, and those of other ethnicities); however, our find-
ings were discordant with those presented by Hedderson
et al,13 who identified a variation in the risk of developing
GDM among different racial groups within and outside the
United States, in a retrospectively examined multiethnic
population of 216,089 pregnant women.

Womenwith themost advancedmaternal age (�35 years)
had twice as much chance of developing GDM than younger
women. Concordant results were found in a study conducted
in the city Pelotas, state of Rio Grande do Sul, in 2009, in
which a population of 4,243 women older than 35 years
showed an OR of 6.09 for GDM in late pregnancy, compared
with younger pregnant women (age:<20 years).6 In this
context, we highlight a study by Lao et al19 in a population of
15,827 primiparous women, who showed a progressive
increase in the risk of developing GDM with increasing
maternal age, starting at 25 years. In recent years, there
has been a significant increase in the number of womenwho
become pregnant at the age of 35 years or older. This increase
was of 28% between 2010 and 2016 in Brazil; in the region of

Table 2 Clinical characteristics of the groups of pregnant women with and without gestational diabetes mellitus

Variables Group 1
n (%)

Group 2
n (%)

Odds ratio
(95% confidence
interval)

p-value

Pregestational BMI (kg/m2)
�24.9a 1,043 (96) 43 (4)
>25 949 (92.9) 72 (7.1) 1.84 (1.25- 2.71) 0.002

Parity
1 886 (92.2) 35 (3.8)
2 596 (95.5) 28 (4.5) 1.19 (0.72- 1.98) 0.503
3 670 (92) 58 (8) 2.19 (1.42- 3.37) < 0.001

Smoking
Noa 1539 (95) 81 (5)
Yes 309 (93.1) 23 (6.9) 1.41 (0.88- 2.28) 0.156

PHS
Noa 1945 (94.6) 110 (5.4)
Yes 53 (93) 4 (7) 1.34 (0.47- 3.76) 0.584

Previous GDM
Noa 1981 (94.8) 108 (5.2)
Yes 17 (85) 3 (15) 3.24 (0.93–11.21) 0.064

Previous abortion
Noa 1792 (94.9) 97 (5.1)
Yes 240 (92.3) 20 (7.7) 1.54 (0.93- 2.54) 0.091

AF-DM2
Noa 1321 (95.3) 65 (4.7)
Sim 563 (93.4) 40 (6.6) 1.44 (0.96- 2.17) 0.076

Height (cm)
�150a 140 (6.7) 7 (5.8)
>150 1945 (93.3) 113 (94.2) 1.16 (0.53- 2.54) 0.707

Abbreviations: AF-DM2, family history of type-2 diabetes mellitus; BMI, body mass index; GDM, gestational diabetes mellitus; PHS, previous
hypertensive syndromes (hypertension, preeclampsia and eclampsia).
Notes: aReference category. Group 1: no GDM; group 2: GDM.

Table 3 Results of the binary multiple logistic regression analysis

Variable Odds ratio
(95% confidence interval)

p-valueb

Age (years)
<35a

�35 3.124 (1.904–5.125) < 0.001
Body mass index (kg/m2)

�24.9a

�25 1.498 (0.966–2.324) 0.0711

Notes: N¼ 1785. bp¼ 0.794 according to the Hosmer-Lemeshow test
(calibration); areference category; area under the curve (AUC)¼ 0.62
(discrimination).
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the present study, the increasewas of 27%.20 The surveillance
system for risk factors and protection for chronic diseases
based on telephone survey (VIGITEL, in Portuguese),
estimated in 2017 that among women aged>18 years, there
was an increase in BMI as age advanced.21 In addition, it is
worth noting the lack of knowledge among the female
population regarding the risks of gestation at a later age.22

This combination of important risk factors for GDM deserves
special attention from public health managers to implement
prevention programs.

A high percentage (48%) of overweight (BMI�25kg/m2)
women was identified in the present study, which is in
agreement with the 2017 VIGITEL report,21 which stated
that 51.2% of women aged�18 years were overweight.21

This finding corroborates other results that describe a linear
increase in the cases of GDM as the maternal BMI
increases.6,23,24

The number of pregnancies has been evaluated as a non-
traditional risk factor for the development of GDM. Parity�3
resulted in a greater chance of developing GDM compared
with primiparous women (p<0.001), but this association
lost significance in the adjusted analysis. Jesmin et al,25 in a
studywith 3,447 pregnant women in Bangladesh, reported a
higher risk of GDM with increased gestation numbers.25

However, Seghieri et al26 did not identify a direct association
of this variable with the progression of pancreatic cell
dysfunction and the onset of GDM, and suggested obesity
and maternal age as possible mediating factors.

A family history of DM2, level of schooling, smoking,
previous hypertension and low maternal height showed no
association with the outcome in the present study. However,
careful interpretation of these results is necessary due to the
methodological limitations inherent to the retrospective
design. Data collection frommedical records can be challeng-
ing because numerous clinical data are not filed despite being
fundamental to qualified medical care and for scientific
research. This serious problem has existed for decades, but
could be improved by the introduction of standardized, digi-
talized medical records containing a minimum number of
mandatory information fields. In addition, there is a need for
permanent monitoring, which could be performed using
sample surveys on six-month basis. The Brazilian Ministry of
Health and the state and municipal health departments have
engaged in dialogue regarding the adoption of measures to
improve their data records.

Despite the limitations of the present study, the extensive
bibliography sometimes corroborated our findings; howev-
er, at other times, the literature refuted our results, which
were sometimes controversial.5,6,23,27–30 The different
results indicate that more studies are needed to establish
the real association of various factors with GDM.

Conclusion

The present study analyzedmaternal age as predictive factor
for GDM in the population of pregnant womenwho are users
of the Brazilian Unified Health System in the city of Caxias do
Sul. Despite the limitations described, the collected data

came from a sample that represents about � 50% of the
population of pregnant women who attended health care
services in the city in 2016. This epidemiological study
provided a qualitative and quantitative evaluation of the
information contained in medical records, and highlighted
the insufficient logistics involved in filing such records,
which could be used by the city hall managers and staff.
The results of the present study describe a complication of
pregnancy, and may be a starting point for more compre-
hensive prospective studies in the near future. To conclude,
population-based scientific research in accordance with
regional needs should be promoted because the universi-
ty-community partnership tends to strengthen the produc-
tion of knowledge and integrate the theoretical content of
academic disciplines with practical reality, which can result
in substantial scientific development.
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Abstract Objective To explore the experiences of women with obesity regarding self-care and
the care provided by their families and health team after childbirth.
Methods A clinical qualitative study performed at the Postnatal Outpatient Clinic of
Hospital da Mulher, Universidade Estadual de Campinas, Brazil. The sample was selected
using the saturation criteria, with 16 women with obesity up to 6 months after childbirth.
Results The analysis comprised three categories: 1) postnatal self-care; 2) family support
for woman after childbirth; and 3) postnatal health care service for women with obesity.
Conclusion Women with obesity need support from the health team and from their
families after childbirth, when they are overwhelmed by the exhausting care for the
newborn. The present study reveals how important it is for health care professionals to
broaden their perception and care provided after childbirth for women with obesity so
they may experience an improvement in their quality of health and of life.
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► autocuidado
► cuidados de saúde
► pós-parto
► parto
► obesidade
► aspectos psicológicos

Resumo Objetivo Explorar as vivências de mulheres com obesidade sobre o autocuidado e os
cuidados recebidos da família e da equipe de saúde após o parto.
Métodos Estudo clínico-qualitativo realizado no Ambulatório de Revisão Puerperal do
Hospital da Mulher da Universidade Estadual de Campinas, Brasil. A amostra foi
selecionada de acordo com os critérios de saturação, com 16 mulheres com obesidade
até 6 meses após o parto.
Resultados A análise de conteúdo compreendeu três categorias: 1) autocuidado pós-
natal; 2) apoio familiar para a mulher após o parto; e 3) atenção do serviço de saúde à
mulher com obesidade no pós-parto.
Conclusão Asmulheres comobesidadenecessitamdeacolhimento e doapoioda equipe
de saúde e de suas famílias após o parto, quando são absorvidas pelo cuidado exaustivo do
recém-nascido. Este estudo revela o quão importante é para os profissionais de saúde
ampliar sua percepção e cuidado após o parto às mulheres com obesidade para que estas
possam melhorar sua qualidade de saúde e de vida.
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Introduction

The period after birth is a criticalmoment of transition and of
physiological and psychological adaptations, which leaves
women more susceptible to physical and emotional inter-
currences.1,2 The new maternity brings many challenges:
besides her physiological recovery, the woman has to deal
with the routine of caring for her baby and for herself. During
this period, significant changes in her life demand new
challenges, such as the acceptance of a new body image,
sleep deprivation, adjustmentments in family relationships,
as well as changes in her professional life, and in her health
care and dietary care.3

A continuum of maternal and newborn care is essential to
guarantee maternal and neonatal physical and mental
health, irrespective of any complications at birth. This care
requires a support network on which these women have
relied throughout their lives: family, community and health-
care services.4

The postpartum period is considered by some authors3 as
the 4th gestational trimester. It is a perspective that considers
the woman and her baby as still being a mutually-dependent
unit, linked both physiologically and behaviorwise. The inten-
tion behind insisting on the postpartum period as the “4th
trimester” is to encourage actions to support women and their
families during this critical period.3,5

The innumerable physiological, psychological and social
changes that take place in the lives of women after childbirth
constitute a learning process of changes in lifestyle. The
development of public health interventions for this specific
population, at this point in their lives, when they are so busy,
remains a challenge.6

Modern families are not receiving sufficient or quality
support from family members or friends. Home visits by
relatives and friends can help improve the mother’s emo-
tional wellbeing and self-esteem, as well as competency,
family functioning, father-son/daughter relationship, and
problem-solving.7

The mother’s well-being after childbirth is greatly influ-
enced by her psychosocial state, as well as by family support
and by her environment.8 Having a baby brings emotional
experiences to a woman’s life. New psychological elabora-
tions are needed, and some women feel more vulnerable to
psychological problems during this period. Feelings of being
overburdened and insecure about their ability to be amother
are linked to distress in the postnatal period.8

Self-care is an important component of motherhood.9

Time, limited resources and difficulty to accept help have
been identified as obstacles to women’s ability to care for
themselves.10

The present study endeavors to explore the experiences of
women with obesity vis-à-vis their self-care and the care
they receive during the postnatal period, both from family
members and the healthcare team. We define self-care here
in its broadest meaning, as any care an individual takes
towards him/herself. Thus, we try to identify aspects that
can enable healthcare professionals to offer comprehensive
care suited to women with obesity after childbirth.

Methods

The clinical qualitativemethodwas used,11,12which enables us
tounderstand theemotional experiencesofpeople involved ina
healthcare setting. A fundamental part of this methodological
structure is the interviewee’s discourse. In this case, the
scientific investigation is made based on the significance
the interviewee attributes to the experiences, based on
thepremise that this is anefficientwayof learningand inferring
results that reveal the nexus of meanings.12 The clinical quali-
tativemethodhas three particularities that define it: a) existen-
tialist attitude: appreciation of the angst and anxiety arising
from falling ill; b) clinical attitude: appreciationof the reception
of the emotional suffering of a person and the desire to provide
help; c) psychoanalytic attitude: appreciation of the elements
underlying the interview, also admitting that unconscious
elements are present in the interviewer-interviewee
relationship.

Setting
The present research was performed at the Postnatal Outpa-
tient Clinic of Hospital da Mulher, Universidade Estadual de
Campinas, a tertiary public teaching hospital, in Southeastern
Brazil, which is a national benchmark in public care for
women’s and neonatal health. To this end, it relies on a
multi-professional and interdisciplinary team, and it also
promotes teaching, research and further education. The Post-
natal Outpatient Clinic monitors postpartum women. The
initial stage in the clinical qualitative research is accultura-
tion,12 through which the researcher establishes a direct
relationship with the population to be studied. The main
researcher went to the Postnatal Outpatient Clinic for three
months (between January and April 2016). The information
gathered in this stage (the perceptions of the researcher and
the reports of dialogueswith the professionals or women after
childbirth)were recorded inafielddiaryandused to formulate
the questions initially proposed for the interviews.

Participants
The selection of the sample was intentional: women over
18 years of age; up to 6 months after delivery; and with
body mass index (BMI)� 30 Kg/m2 before pregnancy were
included.Womenwhowere not breastfeeding were excluded.
The sample was selected using the information saturation
criteria,13 after discussion and validation with two research
groups. The participants were women from the Postnatal
Outpatient Clinic, and they were selected according to data
recorded on the same day as their medical consultation. They
were approached face to face by the interviewer (the main
researcher), and were invited to take part in the study by
means of an interview.

Data Collection
The data was collected at the Outpatient Clinic, and the
interviews took place between April and August 2017. All of
the participants signed an informed consent form before the
interviews, which were held in a private room, thus guaran-
teeing confidentiality. A single, semi-directed interview was
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performed with each participant, with open-ended ques-
tions allowing for depth,14 developed based on a script that
was not rigid, thus enabling the interviewer to make the
necessary adaptations based on the information provided by
the interviewee. We have selected the questions pertaining
to the theme of the present article that weremade during the
interview.

Trigger question: Tell me a little about how you have been
feeling since your baby was born.

• Are you taking care of yourself?
• In what ways do you feel cared for?
• Do you have anyone to take care of you at home?
• Howdo you think the healthcare team can help you at this

time?

Data Analysis
Data analysis followed the seven steps described in the
analysis of clinical qualitative content: 1) editing of the
material: transcription of recorded interviews and conver-
gence with material recorded in the field diary; 2) free-
floating reading of the collectedmaterial: reading ofmaterial
while suspending directed attention; 3) comments and
impressions: taking notes and highlighting on the right
hand margin of the transcript; 4) subcategorization and
categorization: group and name significant speech within
the same theme; however, the different categories contain
heterogeneous ideas; 5) discussion with academic peers
about the analyzed material; 6) category definition: refine-
ment of the categories; and 7) validation of the analyzed
material together with peers.

For the content analysis of the field research, the tran-
scriptions of the interviews were performed by one of the
co-authors. The editing of the written material, based on the
transcriptions of the interviews and field analysis, was per-
formedby themain researcher andauthor of the present study.
At a laterdate, all of thematerialwas read separately by the two
independent researchers. Both completed the first stages of
content analysis and comments individually. Following this,
together they definedthe categories,whichwere also discussed
with the research advisors and thenpresented andvalidated by
two research groups.

The research was approved by the Ethics Committee of the
Universidade Estadual de Campinas and the BrazilianNational
Board of Health in February 2017 (under the number
CAAE62565116.3.0000.5404). The COREQ Checklist was also
used for the present study.

Results

The 16 women approached agreed to take part in the study.
There were no refusals (►Table 1).

The clinical qualitative content analysis revealed three
categories: 1) postnatal self-care; 2) support from the family;
and 3) postnatal healthcare services for womenwith obesity.

Postnatal Self-care
The interviewees revealed a desire to take care of themselves,
but the lonely routine with the baby made it difficult for

them to think of doing anything for themselves. Caring for
the newbornwas a priority, which is perfectly natural at this
stage in which the helplessness of the baby demands a huge,
intense effort:

I don’t take much care of myself. I have to admit I am not
very vain, and now, less than ever, but I would like to […]
the weight problem is something I would like to [deal
with] because weight brings a lot of problems: it brought
hypertension, it brought gestational diabetes, it brings,
could bring me other problems that I don’t want to deal
with, I want to be healthy so she will be, you understand?
(Participant 11)

Ah, I’m more worried about the baby […]. Not so much
about myself, more about him. (Participant 2)

The breastfeeding routine and other caremeasures for the
newborn can aggravate this situation and constitute an
excuse for not thinking about or caring for themselves. We
perceive that the issue of self-care, for some of these women,
was not part of their routine long before pregnancy. The
interviewees associated theword self-carewithvanity rather
than a health issue.

Ah, it’s complicated, you see, I just let myself go: it’s hair,
nails, and now I don’t even go out. I just stay at home with
him [the baby]. And there’s no way I can go to the beauty
parlor; you have to have time to have your nails done, have
your hair done, right? And up until now, I haven’t managed
that, his feeding time is on demand, right? (Participant 4)

Table 1 Characteristics of women with pre-pregnancy obesity
after childbirth

Participants Age
(years)

Postpartum
month

Weight
(Kg)

Body
mass
index

P1 22 5 93 36.3

P2 34 2 118 45.5

P3 33 5 99 33.5

P4 23 2 94 31.8

P5 26 1 97 32.8

P6 23 4 105 37.6

P7 34 2 91 34.7

P8 29 3 94 32.9

P9 27 1 79 31

P10 29 4 96 31

P11 43 2 99 34.3

P12 39 3 84 35.4

P13 23 5 142 52.2

P14 29 2 79 31.2

P15 36 3 85 32.8

P16 20 2 82 30.5
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From the health point of view, we perceived that despite
identifying the postnatal period as a maturing process, they
reveal a sense of negation of themselves in favor of the baby’s
emotional state, a feeling of their non-existence as ‘beings’ at
this moment. They experience this process as something
natural, because they feel that in someway theywere already
abnegating themselves in favor of pleasing others.

[…] We are trapped in a corner over there and you say, no,
you are going to live for others and not for yourself. We have
to understand ourselves and then the others, because if we
are not well, we can’t help others. Do you understand?
Especially when we are mothers, there are times when we
have to help, but if we are well, our child is well. During this
4-month phase [of the baby], they feel everything you have,
normally I’m well, but the day when I was ill, the baby
became ill, the day I’m feeling poorly, the baby feels a bit
poorly. (Participant 6)

The interviewees reveal the importance of this stage after
childbirthandhowpowerful theyare tobringaboutchanges, as
long as they have the support of family members, friends
and/or healthcare professionals. Encouraging the positive
changes arising from pregnancy, so that these accomplish-
ments continue after childbirth, is a way of guaranteeing the
healthof thewoman. The subjective experiences, the sensation
of maturing, and the intense care for the baby are important
factors in insuring they are conscious of the need for self-care.

So I got it intomy head, I myself am going to change, at the
right moment, so I had planned the change so when he
came, he helps me too and encourages me, because it is
good to have an incentive in life, isn’t it? (Participant 9)

Ah, how people talk, my God! How you are prettier, you
lost weight, see! And I feel better, something like tired-
ness, that kind of thing, it’smuch better, [your] disposition
(Participant 14)

Support from the Family
The postpartum period marks a change in the women’s
attachment to healthcare services and family relationships.
They reported a feeling of loss of the attention and care that
they had received during pregnancy. This is experienced as a
sudden and violent disruption, which corroborates the feel-
ing of loneliness and helplessness.

Things that happen after pregnancy that make us feel so
out of it that we think that nobody is helping us, but they
are, you see? We don’t feel cared for but they are taking
care [of us]. (Participant 6)

Family members, in addition to helping with the routine
at home and with the baby, can also provide support and
care, while embracing the insecurities and helplessness felt
by the woman during the postpartum period.

My father wanted to come and spend time with me, and I
said “please come, dad”; then,my friend said “but your dad

will not change diapers,” but I know that my father, he is
caring […]. And that he will take care of me. (Participant 4)

Participants with strong family support reported the
ability to organize meals in a more routine fashion, while
those who did not have this support sought more practical
and often unhealthy solutions.

I don’t have much time to go to the supermarket, as fruit
and vegetables have to be bought at least weekly […]. So,
we are eating lots of tinned, fried, or preserved food; it’s
bad, but unfortunately… (Participant 4)

It is a great challenge for the woman after childbirth and
those surrounding her to balance support and care for this
woman, without depriving her of her autonomy. The family
can be more aware and available to meet the physical and
emotional needs of thewoman: a caring gesture, the prepara-
tion of food, listening to her, holding her, always taking care
not to see her as being fragile or less capable of making
decisions about her life and that of her child(ren). As the
woman finds herself in a period of greater emotional vulnera-
bility, the careprovidedby the family canbe seenas invasive or
a threat to her autonomy.

Yes. I know that they are being excessively zealous
towards me, I am grateful because few families, few
pregnant women or new mothers get the opportunity
of having their family close by, to take care of a newborn
child; I’m lucky but it bothers me that I can’t be in charge
of my own life. (Participant 11)

The relationships with partners were approached many
times during the interviews. The women spoke of the
changes in their relationships and of how they identified
that their partners’ behavior in relation to childcarewas very
different from their own, which was reinforced culturally,
and often by themselves, with feelings of guilt about dele-
gating the care of their children to their partners.

It’s difficult to find a father who helps a lot, who accepts
the routine, who bathes and dresses the baby, wow! It is
difficult to find, most do not want to know, but I think it
is cultural. (Participant 6)

There is no more conversation […] we love each other and
we get on well, but that’s the way it is […] [my partner]
cared forme and suddenly stopped,wemiss it, it’s the same
as when something is taken away from you. (Participant 3)

Postnatal Healthcare Service for Women with Obesity
The interviewees reported strong affective bonds with their
antenatal team, with difficulties in disengaging themselves
from their care. This caused an impact on the eating habits of
thesewomen,who reported that it would havebeen easier to
lose weight and maintain a healthy eating pattern under the
constant supervision of the team.
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Here [at this healthcare service] I was losing weight
without realizing it; it was my dream. I tried to keep
this going, as my intention was to lose weight […] when
you already have a tendency to enjoy eating, over the
course of days I went back tomy previous pattern. Eating a
lot. (Participant 11)

During the postpartum period, follow-up at the health-
care service becomes less frequent and focused on contra-
ception and breastfeeding. This was considered a negative
experience, as they had to deal with the loss of this bond.
They reported the need for a support network, which should
include both familymembers and the healthcare service. The
development of not only consultations, but also approaches
that enable a discussion about subjectivity, self-care, food
and weight are required.

I really needed dietary follow-up, an incentive with
someone saying you are doing everything right […]
because when you look at yourself, you see that you really
have that willpower, you are putting faith in yourself that
you will achieve it and improve your self-esteem. (Partici-
pant 8)

[…] The healthcare team needs to provide this help to the
mother, as it really is too much for the mother. (Partici-
pant 11)

We perceived in the analysis of the interviews that
women were keen to talk about their lives, showing interest
in the possibility of being heard and welcomed. During the
interviews, themoment inwhich the participants weremost
frequently emotional was when they were asked if they felt
cared for. They revealed experiences of great solitude and a
very strong desire that their relatives and health team
perceive, understand and care for them without taking
away their autonomy (►Fig. 1).

Discussion

Our results show that women with postnatal obesity tend to
neglect care for themselves as caring for the newborn takes
priority. Our interviewees report an experience associated
with mourning for themselves, for their life up to that point,
and how they lose themselves in a kind of ‘temporary
depersonalization.’ These results are similar to those of other
studies with postnatal women, irrespective of their BMI.10,15

In their experience of motherhood, even women considered
psychologically healthy experience a psychological with-
drawal, giving up part of their interests as well as themselves
to guarantee the baby’s care. Mother and child become an
autonomous unit that makes it possible for the mother to
identify her baby’s needs, something that is impossible to be
identified by other people or in other circumstances.16

However, in this discussion we would like to highlight that
womenwith obesity deserve greater attention in the postnatal
periodbecause, asshownby the interviewees, beforebecoming
pregnant these women had a behavior pattern of prioritizing
theneeds ofothers over their own. This could reveal a difficulty
to perceive themselves in a positive manner. A woman with
obesity already feels that she is seen in a bad light, both by
herself and by others. Our results are compatiblewith those in
the literature, which show that obesity is correlated with low
self-esteemand lowself-control, social stigma, and shame.17,18

As a consequence, obesity and excess weight do not affect only
the health, but also the individual’s sociability. Obesity has a
stigma, a form of social discrimination that can cause many
negative psychological effects in an individual.11,19

Another aspect to be emphasized in our study of the
experiences of women vis-à-vis their self-care is that they
show that this is an opportune moment for interventions,
since they feel that the experiences of motherhood bring an
important maturing, and that, since pregnancy, they have
become more inclined to acquire new habits. In the litera-
ture, we find that interventions by women’s healthcare
teams should be present during the pregnancy and continue
throughout the puerperium to ensure that new habits
be maintained.15,20–22 Price et al22 (2012) state that new
mothers were more disposed and interested in talking about
behavior and goals for their children, but that months after
thebirth, especiallywhen returning towork,women begin to
focus again on themselves, and there is a window of oppor-
tunity to talk about their goals and behavior.

Our study also points to a psycho-educational need on the
part of the interviewees, since they limit self-care to esthetic
issues, and do not perceive it as being linked to health care.
Promoting health is linked to strengthening the subjects’
autonomy; self-care, appreciation of subjective experiences,
as well as of the sociocultural contexts in which the individ-
uals find themselves.23,24 The advances in health care can
guarantee an improvement in women’s quality of life, and
are one of the greatest challenges of this century. We
perceive that this ignorance may be associated with psycho-
logical and cultural issues, and that health care professionals
play an important role in this process of awareness as to the
importance of self-care in health.25Fig. 1 Postnatal care for women with obesity.
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Bearing in mind the experiences related by women with
obesity after childbirth in relation to themselves, their families
and the health care team, a discussion about the network of
care for these womenwould be relevant to develop strategies
toprovidesupport andcare for them.Thepostpartumperiod is
a critical moment, and it demands a continuum of maternal
care in its different human dimensions.26

The intense care regarding the physical and emotional
needs of the baby and his/her primitive psychological states
also awakens/evokes states of primitive anxiety and a sense
of internal solitude in the mother, as well as the mourning
process a woman must face vis-à-vis her pregnancy and life
prior to maternity. This concept of solitude was described by
Klein27 (1984) as a feeling of loneliness irrespective of the
external context, irrespective of being among beloved people
and surrounded by love and attention.

Family relationships should be encouraged and strength-
ened at this time. It is important that families are aware of
what constitutes thismoment in awoman’s life and her needs.
The interviewees reported that these relationships can be
conflictual and disrespectful, and cause further emotional
overload to the mother. The literature describes how much a
good family relationship can help these women have a better
quality of life in the postnatal period. Price et al22 (2012) state
that, during this period, women find many barriers to eating
healthy, and when there is the constant presence of a family
member, they are able to eat better and lead a healthier life.

It is very important that health care teams be aware of the
family relationships of these women to identify failures in
the family support network as well as when the care offered
takes away their autonomy.

In order for women with obesity to become aware of the
need for self-care, it is important for the team to begin with
assertive comments and offer alternatives as to how this
woman can care for herself, by showing that this is both an
external and internal task. Our results correspond to those
presented by Chugh et al28 (2013) in that the disposition to
lose weight depends as much on self-motivation as on the
incentive of the health professional. The study28 showed that
the perception of the health professionals regarding the
lowest level of motivation for these women to lose weight
can make this process even more difficult.

The content of the care offered after childbirth must be
developed in such a way as to include more priorities in
women’s health studies.29,30 New mothers have multiple
unmet needs, and health institutions should be aware of these
needs and provide them with support by means of clear and
precise information, so they do not feel alone, sheltering them
in their search for information and rights.3 Moreover, women
have different ideas, experiences and expectations about
losingweight in thepostnatalperiod.Healthcareprofessionals
can take care of the needs of each woman to promote their
autonomy and better results in their health and lifestyle.31

We have proposed a plan directed at healthcare professio-
nalswho care for womenwith postnatal obesity (►Fig. 1). Our
study also sought to provide tools for healthcare professionals
during the follow-up of these women. The follow-up should
make the women feel a sense of belonging and care; in it,

weight and nutrition should be monitored, and the support
network, whether from family, friends, or other women going
through the postpartum period, must be strengthened, and
environments in which these women are encouraged to talk
about their feelings, routine and relationshipwith food should
be created. The idea is that the health service provides central-
ity for the women and their experiences. The women showed
throughout the interviews that more important than talking
was the feeling that they were being heard.

►Fig. 1 proposes a model of care for the psychological
aspects of women with obesity. We emphasize the care
already included in the gynecological and obstetric teams’
routines of breastfeeding, contraception and clinical care.

Conclusion

Thepostnatal period is a landmark in thephysiology, the social
life and psychological state of women, which is capable of
transforming their subjectivity and identity. This period
requires interventions by health professionals. The women
with obesity already feel discriminated against, both by them-
selves and by others, which also brings risks of psychopatho-
logical disorders and risks regarding their physical health and
weight, which are more evident after childbirth. The women
with obesity need attention as well as the presence of the
health teamandof familymembers in order to takebetter care
of their health, at a moment when women are already over-
whelmed by the exhausting care for the newborn. Effective
strategies are needed for womenwith obesity in the postnatal
period, thus guaranteeing their quality of life.
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Abstract Objective To assess the construct and criterion validity of the Postmenopause
Sexuality Questionnaire (PMSQ).
Methods The present methodological questionnaire validation study included post-
menopausal women. The construct validity was tested by factor analysis and the
criterion validity was performed using the correlation between the PMSQ and the
Female Sexual Function Index (FSFI). The ROC curve was used to verify sensitivity,
specificity and to determine the cutoff point of the PMSQ.
Results A total of 181 womenwith amean age of 56.4� 5.7 years old were evaluated.
The exploratory factor analysis showed that the PMSQ presented Kaiser test¼ 0.88 and
χ2¼ 3293.7 (p< 0.001), commonalities� 0.5, and extraction of 9 factors with eigen-
value � 1; explaining 66.3% of the total variance. The PMSQ presented factor loadings
between 0.4 and 0.8. A strong correlation between the 2 questionnaires (r¼ 0.79;
p¼ 0.000) was shown. The cutoff point of the PMSQ was � 55.5, assuming 87.9%
sensitivity and 78.9% specificity (p< 0.001).
Conclusion Since the PMSQ showed a strong correlation with the FSFI questionnaire,
it presented good psychometric properties to assess the sexuality in postmenopausal
women. Based on these results, the PMSQ could be widely tested as a specific
instrument to examine the sexual function in postmenopausal women. Future studies,
designed to examine the PMSQ instrument in different populations, are needed.

Resumo Objetivos Validar o construto e o critério do Questionário para Avaliação da
Sexualidade Feminina após a Menopausa (QSFM).
Métodos Estudometodológico de validação de questionário incluiu mulheres na pós-
menopausa. A validade de construto foi testada por meio da análise fatorial e a validade
de critério foi realizada por meio da correlação entre o QSFM e o Índice de Função
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Introduction

The climacteric period is a biological phase of life and not a
pathological process.1 Menopause is defined as the last men-
strual period, recognized 12months after its occurrence.2 The
meanageofmenopause rangesfrom48to52yearsglobally.3 In
this period, hormonal variations and progressive estrogen
deficiency may sometimes result in debilitating short, medi-
um and long term conditions.4 Decreased pelvic support,
genital atrophy, and decreased lubrication may result in
dyspareunia and finally in sexual dysfunction.5 Female sexual
desire is not spontaneous and the sexual response includes
intimacy and emotional satisfaction as goals.6Any disruptions
in the response cycle, such as dyspareunia or difficulties with
arousal, reduce motivation and the search for intimacy with
the partner. Sexual dysfunction can affect women of various
ages, colors, social status and ethnicities. It is characterized by
psychophysiological changes in the sexual response, including
sexual desire, arousal, orgasm, and even pain.7 Hormonal
changes in the menopause, particularly hypoestrogenism
and decreased testosterone levels, associated with biological,
cultural and social processes may have a direct impact on
sexuality, well-being, and quality of life.8–10

The prevalence of sexual dysfunction after menopause has
shown to increase from 12.1% to 48.0%.11 Worldwide, the
prevalence of sexual dysfunction in postmenopausal women
using questionnaires that do not include a specificmenopause
domain has been reported to vary between 61% and 86%.12,13

In sexually active postmenopausal Brazilian women, it
seems that 70% suffer from sexual dysfunction, especially
those> 50 years old.14,15 Among the studies on sexual dys-
function in older women, the most commonly used instru-
ment is the FSFI and its short form FSFI–6, but other
instruments have also been used.16–19 Even though these
instrumentsmeasure sexual dysfunction inmenopausal, peri-
menopausal and postmenopausal women, they do not have a
menopause specific domain, and theyarenot quite suitable for

measuring sexual dysfunction in postmenopausal women.
They do not have questions linking sexual dysfunction to the
menopause condition.

The PMSQ tested in the current study was previously and
partially validated in Portuguese to measure the different
domains of sexual function in Brazilian postmenopausal
women.20 Therefore, the primary objective of the present
study was to assess the construct and criterion validities of
this questionnaire and to determine its cutoff level to identify
postmenopausal women with or without sexual dysfunction.

Methods

This methodological study enrolled postmenopausal women
who were selected using accessibility sampling at the General
GynecologyandClimactericOutpatientClinicsofa teachingand
research hospital, between November 2017 and June 2018.
According to the current recommendations, the sample size
criterion for factor analysiswas 5 subjects per item.21–28A total
of 181 postmenopausal womenwith stable and regular sexual
activity, regardless ofmarital status or sexual orientation, were
examined. Natural menopause was defined as 12 consecutive
monthsofabsenceofmenstruation.Womenwithhysterectomy
before menopause were included if age� 48 years old and
follicle stimulating hormone (FSH)� 25 mIU/mL.3 Other
hormones such as estradiol, total testosterone, free thyroxin,
and thyroid stimulating hormonewere alsomeasured.Women
with an earlier diagnose ofmenopause, already using estrogen-
progestin hormone therapy, were also included. Women with
severe hypertension, decompensated diabetes, severe heart
disease, musculoskeletal diseases with movement disabilities,
current or past cancer diagnosis, bilateral oophorectomy,
vulvodynia or using medications that could interfere with the
libido were excluded.

Data were collected during a single interview, after sign-
ing the free and informed consent form. Sociodemographic
characteristics, body weight, and height were obtained with

Sexual Feminina (FSFI). A Curva ROC foi utilizada para verificar sensibilidade, especi-
ficidade e determinar o ponto de corte do QSFM.
Resultados Foram avaliadas 181 mulheres, com idade média de 56,4� 5,7 anos. A
análise fatorial exploratória mostrou que o QSFM apresentou teste de Kaiser¼ 0,88 e
χ2¼ 3293,7 (p< 0,001), comunalidades� 0,5 com extração de nove fatores com
autovalor� 1; explicando 66,3% da variância total. O QSFM apresentou cargas fatoriais
entre 0,4 e 0,8. Uma forte correlação entre os dois questionários (r¼ 0,79; p¼ 0,000)
foi demonstrada. O ponto de corte do QSFM foi � 55,5, assumindo sensibilidade de
87,9% e especificidade de 78,9% (p< 0,001).
Conclusão Como o QSFM demonstrou uma forte concordância com o questionário
FSFI, ele apresentou boas propriedades psicométricas para avaliar a sexualidade em
mulheres na pós-menopausa. Com base nesses resultados, o QSFM pode ser ampla-
mente utilizado como um instrumento específico para examinar a função sexual em
mulheres na pós-menopausa. Estudos futuros são necessários para examinar o
instrumento QSFM em diferentes populações.
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the woman standing barefoot. The body mass index (BMI)
(weight / height2) was calculated following the Brazilian
guidelines.22,23 The waist circumference was verified using
an inelastic tape, positioned at the smallest circumference
between the final costal arch and the iliac crest. The PMSQ
and the FSFI questionnaires were both applied in this
sequence and face to face. Despite the referred formal
educational level, most of the patients had very little school-
ing and little ability to read and answer the questionnaires
without help. So, a single researcher, the main author,
carefully read the questions and the participant pointed
out the item that corresponded to the answer she had
chosen. Approval of the project was obtained from the local
Ethics and Research Committee.

The PMSQ initially contained 43 items distributed into
nine domains, namely: self-image (5), sexual quality of life
(6), sexual intimacy (6), desire (7), arousal (5), orgasm (4),
dyspareunia/vaginism (2), satisfaction (5) and influence of
menopause (3). The questions were answered on an ordinal
Likert scale (0–5). The scores (0–100) were standardized by
the formula (X / 215)� 100, where: X is the answer for each
item and 215 is the maximum possible gross score
(5� 43¼ 215); 0 indicates the worst sexual function and
100 indicates the best sexual function. The items were
designed based on sexual domains validated in other ques-
tionnaires, and all of them were evaluated by specialists in
sexology and submitted to the test-retest method.20 For the
publication in English, the PMSQ instrument was translated
from Portuguese into English as follows: a native English
speaker and a native Brazilian Portuguese speaker translated
the questionnaire independently. Finally, a bilingual author
confronted the two versions, keeping the most appropriate
terms. As the instrument was applied to women of native
Portuguese language, the English version of the instrument
was not yet validated in any English speaking population.

The FSFI, a gold standard questionnaire designed to
evaluate female sexual function, was previously validated
in Brazilian Portuguese.24 This instrument contains 19 items
in six domains: sexual desire (2), sexual arousal (4), vaginal
lubrication (4), orgasm (3), sexual satisfaction (3) and pain
(3). The items are answered on an ordinal Likert scale (0–5),
with increasing scores according to the presence of the
function questioned, with total scores varying from 2 to
36. Based on validation studies, a cutoff point of 26.5 was
proposed.25 However, its cutoff point to discriminate meno-
pause women with or without sexual dysfunction was
established as 23.26 Because the FSFI has been used in
populations of all ages, including menopausal women, and
already presented a cutoff considering the age, it was chosen
for validating the PMSQ questionnaire.

Descriptive analyses of data included the variable ages,
family income in minimum wages, education, self-declared
color, occupation, number of previous pregnancies, menar-
che age, sexarche age, menopause age, BMI, waist-hip ratio,
clinical comorbidities and use of menopause hormone ther-
apy. The data distribution was verified using the Shapiro-
Wilk test. The Cronbach α was used to verify the internal
consistency of both PMSQ and FSFI questionnaires. The

Pearson coefficient correlation was used to verify the possi-
ble correlation between PMSQ and FSFI questionnaires.
Exploratory Factor Analyses were used to examine the
construct validity of the PMSQ. The Kaiser-Mayer-Olkin
test measured the fitness of the sample and the Bartlett
sphericity test verified whether the data were adequate for
the analysis; Varimax orthogonal rotation principal compo-
nent analysis was used, and any factor loading> 0.40 was
retained for interpretation of the instrument structure.27,28

The criterion validity was performed using the Pearson
correlation coefficient (r), between the PMSQ and FSFI as
gold standard.29 The cutoff point of the PMSQ questionnaire
was established using the ROC curve with a 95% confidence
interval (CI). The scores � 23, suitable for women> 50 years
old, were used as cutoff points of the FSFI.26,30 Proportions
between two variables estimated by the FSFI and PMSQwere
compared using the chi-squared test (χ2). The data and this
exploratory factorial analysis were performed using the SPSS
Statistics for Windows, version 17 (IBM Corp., Armonk, NY,
USA). The ROC curve was calculated using the Medcalc
Statistical Software version 18.9.1 (MedCalc Software,
Ostend, Belgium). Any p-value< 0.05 was considered
statistically significant in a two-tailed test.

Results

Most participants were married (85.1%) and more than half
(60.8%) self-declared as catholic. As for self-declared color,
58.0% (105) were mixed, 28.2% (51) white, and 13.8% (25)
black. More than half (53.0%) had a maximum of 8 years of
schooling. Almost two-thirds of them (61.3%) gained a family
income of 2 minimumwages, that is, about £400 per month.
The BMI was 29.1� 5.0 kg/m2. A total of 96 (53.0%) subjects
reported regular physical activity, with a mean of 3.3� 1.2
times a week. Smoking was reported by 8.8% (16/181) and
21.0% (38/181) reported drinking socially; � 1 beer (500ml)
per week. The mean ages of menarche and sexarche were
13.3� 1.7 years old and 19.3� 3.9 years old, respectively.
Women with previous hysterectomy (27.1%) reported sur-
gery at 41.8� 7.0 years old. The age of natural menopause in
132 participants (72.9%) was 48.4� 5.2 years.

The descriptive analysis of the PMSQ questionnaire with
43 items yielded a mean score of 54.9� 15.1 and total α
coefficient of 0.93; in the domains self-image and dyspar-
eunia, the α coefficientswere 0.44 and 0.33, respectively. The
correlation matrix of the PMSQ with 43 items showed
significant correlations between all items, but the item 34
(I can put my finger in my vagina without feeling pain)
presented poor, but still significant correlations (r< 0.30),
and a sampling adequacy measure of 0.42 in the anti-image
matrix; therefore, this item was removed from the explor-
atory factor analyses. The remaining 42 items presented
Kaiser’s test¼ 0.88, χ2¼ 4006, p< 0.001, indicating that
the sample and the correlation matrix were adequate to
carry out the exploratory analyses. Almost all items pre-
sented commonalities � 0.5 and 10 factors were extracted
with an eigenvalue � 1, explaining 66.06% of the total
variance.
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Afterwards, rotated analyses of the matrix enabled the
exclusion of 6 items: item 29 (it is very difficult for me to get
aroused, loadings � 0.4); item 22 [(I get aroused just by
thinking about having sex) loading in the same factor as item
25 (I get excited just thinking about sex)]; item 3 (I am
sexually desirable), item 8 (my partner’s sexual performance
satisfies me), item 11 (I feel frustrated about my sexual life)
and item 17 (I like my partner to caress my genitals [vagina,
clitoris]) because they loaded in more than one factor. The
item 19 (I like to have sex/make love), despite presenting
cross loadings in three factors, was maintained because it is
clinically important to assess the postmenopausal sexuality.

After deleting the previously mentioned items, a new
exploratory analysis of the PMSQ with 36 items was per-
formed. The analysis of this 36-item version showed Kaiser
test¼ 0.88 and χ2¼ 3293 (p< 0.001) and commonalities
�0.5 (►Table 1). Nine factors were extractedwith eigenvalue
� 1, explaining 66.3% of the total variance. After the rotation,
item 23 (I feel pleasure during sexual intercourse) and 32
(I get easily aroused when I am touched), despite having
crossed loads, they were maintained because they are clini-
cally important in evaluating postmenopausal sexuality.

The items had factor loadings between 0.4 and 0.8, and
total α of 0.92; among the domains, the α coefficients ranged
between 0.63 and 0.87 (►Table 2).

The PMSQ, with 36 items, yielded a total mean score of
54.5� 15.4,whereas thespecificmenopause influencedomain
showed the lower mean (37� 24.5). The self-image domain
presented the highest mean (65.9� 24.6). The average score
obtained with the FSFI was 22.6� 6.5. The lowest mean was
found in the desire domain (3.1� 1.2), and thehighest onewas
found in the pain domain (4.2� 1.7). The FSFI presented a total
α coefficient of 0.93 and, among the domains, the Cronbach α
variedbetween0.76 and0.94. As shown in►Fig. 1, the Pearson
coefficient correlation between the two questionnaires was
r¼ 0.788 (p< 0.001).

The association between the PMSQ and FSFI scores in the
orgasm domain was strong (r¼ 0.70; p< 0.001). The influ-
ence of menopause showed moderate (r¼ 0.40–0.59;
p< 0.001) correlations with all FSFI domains, except with
the pain domain. The self-image domain, which was not
evaluated in the FSFI, presented weak (r¼ 0.15–0.19) but
significant correlations with all other domains of this ques-
tionnaire (p< 0.05 for all comparisons).

The total score of� 23 obtained in the FSFI was used as the
classification variable. In the ROC curve analysis, an area under
the curve of 0.90 (95% CI: 0.85–0.94) and cutoff point of� 55.6
was observed in the PMSQ, and sensitivity of 87.9% and
specificity of 78.9% (p< 0.001) was detected using this instru-
ment (►Fig. 2, panel A). Using the cutoff point of� 23, the FSFI
identified 91/181 (50.3%) women with sexual dysfunction.
When the PMSQ questionnaire was used, 99/181 (54.7%)
women reported sexual dysfunction. Therefore, regarding
the ability to identify sexual dysfunction, no difference
was found between the two questionnaires (4.42%; 95% CI:
5.82–14.53; χ2¼ 0.71; p¼ 0.400). The areas of the ROC curves
of the FSFI andPMSQquestionnaireswere similar (differenceof
4%; 95% CI: - 0.003–0.08; p¼ 0.07) (►Fig. 2, panel B).

The comparison between proportions of menopausal
women with sexual dysfunction and menopausal women
without sexual dysfunction, either in the total or in a
particular domain score in the PMSQ is shown in ►Table 3.
It is worth noticing that because the primary objectivewas to
validate this questionnaire, the analysis was not stratified by
any patient characteristic.

Discussion

The demographic profile of the study participants is similar
to the profile already performed in other studies in Brazil and
other countries.12,31,32 More than half (62.4%) of the partic-
ipants were overweight or obese. About half of them exer-
cised regularly and had concluded their fourth grade
education, and more than half (61.3%) had a monthly family
income of £400. The vast majority (85.0%) were married.
Natural menopause occurred in 72.9% of the women and the
mean age of the menopause was 48.4� 5.2 years. The PMSQ
with 36 items demonstrated that this questionnaire is an
adequate instrument to evaluate sexual dysfunction in men-
opausal women. The correlation between the FSFI, used as a
gold standard, and the PMSQ was high (r¼ 0.79; p< 0.001).
The PMSQ cutoff point was established as� 55.6, assuming a
sensitivity of 87.9% and specificity of 78.9% (p< 0.001). The
PMSQ identified 54.7% of the women with sexual dysfunc-
tion and, when the FSFI was used, that proportionwas 50.3%.

The current study has several strengths. Factor analysis
assured that the PMSQ fit the theoretical concepts of Basson
female sexual response cycle.28,33,34 In addition, the factor
loading of the individual items met the expected standard,
supporting the factorial validity of this instrument. The
results met the statistical requirements of the factorial
structure and the internal consistency of the total instru-
ment and its domains were high. Another aspect to be
considered is that the criterion validity was verified using
the gold standard FSFI questionnaire.35 The PMSQ also has
the ability of measuring both peripheral (lubricating) and
central sexual response (arousal, desire), important domains
for assessing sexual response, such as sexual intimacy and
self-image.

Among the potential limitations of the present study, the
numberofparticipantsoffiveper itemwasclose totheaverage
that is recommended.28 Another drawback was the low socio-
economic level of thepopulation included in thestudy, and the
low level of education. In addition, the researcher needed to
conduct the interviews face to face. Therefore, for external
validation, the authors are aware of the need to examine
the applicability of the instrument to other populations
with different socioeconomic levels and different levels of
education.

Moderate correlation was found between the domain
influence of menopause in the PMSQ and all FSFI domains,
except for the pain domain, which showedweak correlations
with almost all other domains. The low correlation between
the FSFI pain domain and the other PMSQ domains suggests
that pain during sexmay be only slightly related to the sexual
response components. These results are in accordance with
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the theoretical framework adopted for the construct, in
which the sexual response involves a coordinated sequence
of several phases, including desire, arousal, orgasm, and
sexual intimacy.6

A study conducted in Brazil with 540 women, at the ages
between 45 and 60 years old with sexual dysfunction has
shown association between lubrication condition and sexual
dysfunction, but those who presented satisfaction in the
relationship to their partners had lower sexual complaints.36

Sexual intimacy domain in the questionnaire assesses inti-
macy with the partner during sexual intercourse and many
older women maintain sexual satisfaction because of theTa
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Table 2 Alpha coefficients of the total instrument and its
specific domains (PMSQ)

Domain Number of
questions

Questions Score Cronbach
α��

Self-image 2 1–2 0–5 0.63

Quality of
sexual life

3 3–5 0–5 0.65

Sexual
intimacy

6 6–11 0–5 0.75

Desire 4 12–15 0–5 0.68

Importance
of sexual life

3 16–18 0–5 0.77

Arousal 5 19–23 0–5 0.82

Orgasm 4 24–27 0–5 0.87

Satisfaction 6 28–33 0–5 0.80

Influence of
menopause

3 34–36 0–5 0.79

Total 36 – – 0.92

��Cronbach α, measure of the internal consistency for each domain and
the total questionnaire.

Table 3 Comparison of the scores total and by domain of the
PMSQ between women with and without sexual dysfunction

Domains Without
SD (82)

With SD (99) T���

(sd) (sd) p-value

Orgasm 69.21 (20.99) 30.15 (18.74) 13.08 0.000

Menopause 51.63 (23.02) 24.85 (18.29) 8.54 0.000

Sexual
intimacy

73.58 (15.63) 51.38 (18.93) 8.64 0.000

Quality
sexual life

53.01 (20,84) 34.41 (19.28) 6.18 0.000

Self-image 72.68 (22.72) 60.20 (24.83) 3.53 0.001

Desire 53.66 (21.84) 38.99 (17.50) 4.91 0.000

Satisfaction 79.96 (8.60) 53.23 (17.86) 13.16 0.000

Arousal 71.95 (16.64) 40.69 (17.77) 12.20 0.000

Importance
sexual life

77.97 (17.43) 45.86 (22.03) 10.94 0.000

Total 68.49 (7.45) 42.87 (9.36) 20.50 0.000

Abbreviations: SD, sexual dysfunction; sd, standard deviation.
���Student’s t-test.
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protective role of the psychosocial factors clearly associated
with a happy relationship. In a postal survey conducted in
Australia, the relationship factors had a more negative
impact on desire than the age or menopause condition.
This same study showed that physiological and psychological
factors may be more significant for low genital arousal
and low orgastic function.37 The moderate but significant
correlations between sexual intimacy (r¼ 0.40) with desire,
satisfaction, arousal and aweak correlationwith menopause
(r¼ 0.20), orgasm (r¼ 0.30) and self-image (r¼ 0.30) in
the current study support the knowledge that sexual inti-

macy is an important factor and should weigh among the
domains of any instrument designed to evaluate the female
sexual function.

A general decline in postmenopausal self-esteem and
well-being may also contribute to the loss of sexual intimacy
with the partner.38 The physical and psychological symp-
toms of menopause and the simultaneous decline in sexual
function may result in an inferiority sensation and negative
body image in postmenopausal women, thus reducing
their quality of life.39 The self-image domain, being directly
related to self-esteem, showed a better correlation with
sexual intimacy in the present study, but no significant
correlation with sexual quality of life and menopause
domains. In the group of women classified with sexual
dysfunction, the PMSQ showed the lowest mean score in
the menopause domain, indicating that the menopause
condition itself has a negative impact on the sexual response
cycle, sexual quality of life, arousal and desire. In the analysis
of the FSFI scores, except for the menopause domain, the
domains that obtained low scores themost in this population
were the desire and arousal domains.12

Conclusion

The psychometric validity of the PMSQ, including construct
and criterion validity, responded satisfactorily to the tests
performed. The current instrument showed adequate factor
loadings, good internal consistency, and high coefficient
correlation with the gold standard instrument. Therefore,
the evaluation of sexual dysfunctions during menopause has
a valid and reliable instrument that includes specific domain.

Fig. 1 Correlation between FSFI and PMSQ scores.

Fig. 2 Panel A - ROC curve with cutoff point of PMSQ questionnaire. Panel B - Comparison between total areas of FSFI and PMSQ questionnaire.

Rev Bras Ginecol Obstet Vol. 42 No. 1/2020

Construct and Criterion Validity of the Postmenopause Sexuality Questionnaire Lima et al.32



The PMSQ can be used to examine sexual function in
postmenopausal women, but further studies in other pop-
ulations with different social levels and lifestyles are needed.
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Introduction

The incidence of invasive cervical cancer is declining, espe-
cially in developed countries, due to successful screening
programs and HPV vaccination. Introduction of chemoradio-
therapy instead of radiotherapy alone ~ 20 years ago, which
was shown to be beneficial to survival, is a major advance in
locally advanced cervical cancer (LACC) therapy.1 However,

the relative survival rate of these patients seems to have
remained unchanged over the last 40 years, according to The
Surveillance, Epidemiology, and End Results (SEER) Program
of the National Cancer Institute data.2

The standard treatment approach in LACC (stage 1B2–4A) is
external beam radiation therapy (EBRT) followed by intra-
cavitarybrachytherapy (ICBT)andconcomitantcisplatin-based
chemotherapy.3–5 Studies showed that a response between
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Abstract Objective To evaluate the outcomes of surgical treatment in patients with chemo-
radiotherapy (CRT)-resistant and locally advanced cervical cancer (LACC).
Methods Patients with LACC who underwent surgery due to resistance to CRT
between 2005 and 2015 were reviewed retrospectively. Disease-free survival (DFS)
and overall survival (OS) related factors were analyzed.
Results A total of 23 patients were included in the study and the median age was 51
years old. A total of 14 patients (60.8%) experienced recurrence; among these
recurrences, 8 of them were local, 5 were distant, 1 was both distant and local. A
total of 9 patients (39%) died. The Median DFS and OS durations were 15 and 32
months, respectively. A total of 17 patients (74%) had undergone simple hysterectomy,
4 (17%) radical hysterectomy, and 2 (9%) total pelvic exenteration. Postoperative grade
3 and 4 complications were seen in 12 patients (52%). Macroscopic tumor presence in
the pathology specimen was associated with distant recurrence and positive surgical
margins with local recurrence (Log-Rank test p¼ 0.029 and p¼ 0.048, respectively).
The only factor associated with OS was surgical margin positivity (Log-Rank test
p¼ 0.008). The type of surgery, grades 3 and 4 postoperative complications, brachy-
therapy, and tumor histology were not associated with recurrence.
Conclusion In patients with LACC, hysterectomy is an option in the presence of a
central residual tumor after CRT. However, the risk of grades 3 and 4 complications of
performed surgery is high. The presence of macroscopic tumor in the pathology
specimen and positive surgical margins are poor prognostic factors. The goal of the
surgeon should be to achieve a negative surgical margin. It does not seem important if
the surgery is simple or radical.
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80 and 90% is obtainedwith this treatment.6–8 Survival rates in
these patients were reported as between 67 and 83%.9–11 A
small group of patients with cervical cancer can be unrespon-
sive toCRT. In thesepatients, a residual tumor isdetected in the
cervix after chemoradiotherapy (CRT) and is considered to be a
CRT-resistant tumor. These patients are considered to have a
poor prognosis, such aspatientswith recurrent cervical cancer.
According to somestudies, 90%of relapsesoccurwithin3years,
and the 5-year survival rate is< 5%.12,13 There are no strong
recommendations and evidence for the optimal treatment for
patients with resistance to CRT. Possible options are simple
hysterectomy, radical hysterectomy, or extended surgeries
such as pelvic exenteration; moreover, when surgery is not
feasible, other treatment approaches are chemotherapy and
reirradiation issue. Lack of sufficient knowledge due to the
small patient population is a limitation on this topic. According
to the Dindo et al14 classification, grade 3 complication has
been defined as any postoperative complication requiring
surgical, endoscopic or radiological intervention under general
anesthesia.

In the present study, we reviewed the clinical and survival
outcomes of the patients with LACC who had undergone
surgery due to resistance to CRT. Clinicopathological factors
such as tumor size in the pathology specimen (as macro-
scopic, microscopic or tumor-free), the presence of tumor in
surgical margin, operation type, grade-3 complication,
brachytherapy, and histology of the tumor were analyzed.

Methods

Patients with LACC who were operated for CRT resistance at
the Oncology Center of the Istanbul University between 2005
and 2015 were included in the study. Patients had received
CRT for LACC. Due to lack of complete response to CRT, the
patients had been referred to surgery. A total of 25 patients
who had been operated with a diagnosis of residual tumor
following CRT were identified. One patient was excluded
from the study due to a postoperative pathological diagnosis
of endometrial carcinoma and due to loss to follow-up.
Demographic, clinicopathological, and follow-up data of 23
patients were recorded.

Initial Evaluation and Chemoradiation Protocol
All of the patients had a pathological diagnosis of invasive
cervical cancer with cervical biopsy. After diagnosis, the
patients were classified as stage 1B2 to 4A according to
the International Federation of Gynecology and Obstetrics
(FIGO) staging system by gynecological examination, magnetic
resonance imaging (MRI), and positron emission tomography
(PET). These patientswere defined as having LACC. The patients
diagnosed as having LACC had been started on a general
treatmentprotocol including pelvic EBRT, 1.8–2Gyper fraction,
total 45–50 Gy with cisplatin 40mg/m2/week and ‘3D confor-
mal HDR brachytherapy 5Gy once weekly� 5 weeks to high-
risk clinical target volume’ in the Department of Radiation
Oncology. These patients had been evaluated with gynecologi-
cal examination andMRI at the end of EBRT, before brachyther-
apy. In the absence of expected tumor regression in the cervix

according to postCRT MRI, the CRT-resistance of tumors was
accepted.Thepatientswithclinicaland/or radiologicalpresence
of residual tumor inthecervixhadbeendefinedaspatientswith
CRT-resistant tumorsand thereforehadundergonesurgery. The
patientswereoffered tohavesurgery if thebrachytherapycould
not be applied or completed. The evaluation of these patients
had been performed in weekly organized gynecological oncol-
ogy meetings of the faculty, with the participation of medical
oncology, radiation oncology, gynecologic oncology, radiology,
nuclear medicine and gynecopathology teams.

Evaluated Data
External beam radiation therapy (EBRT) doses and fractions,
doses of external boost radiotherapy given to patients unable
to receive brachytherapy, as well as doses and fractions of
brachytherapy were recorded separately for the study.

Age, height, weight, parity, coitarche, smoking status of
the patients, as well as the presence of chronic disease, were
recorded. Duration between the last radiotherapy dose and
surgery, type of the surgery, andpostoperative grades 3 and 4
complications were also recorded.

Several datawere collected frompathology reports, includ-
ing presence of tumor in the specimen (macroscopic, micro-
scopic or tumor-free), histological subtypes, and presence of
tumor in surgical margins. Sites of recurrence, duration until
recurrence, and recurrence treatment were recorded in
patients with relapse. Recurrences were classified as local if
they were detected in the pelvis, cervix, or vagina and as
distant if theywere detected in extrapelvic locations. Disease-
free survival (DFS) and overall survival (OS) analyses were
performed. The influence of the following criteria on recur-
rencewas analyzed: 1–tumor size in the pathology specimen;
2–surgical margin; 3–operation type; 4–presence of grade 3
complication; 5–whether brachytherapy was administered or
not; and 6–tumor histology. According to the Dindo et al14

classification, grade 3 complication has been defined as any
postoperative complication requiring surgical, endoscopic or
radiological intervention under general anesthesia. The asso-
ciation between these criteria and DFS or OS was examined
using the Kaplan-Meier survival analysis. The period between
the date of operation and the date of last visit or death of the
patient was recorded as follow-up time. Disease-free survival
was defined as the period between the timeof surgery and the
observation of the recurrence. Overall survival was the time
between the surgery and death, and follow-up time was
evaluated as the time between the surgery and the time that
the patient was last examined (death or last visit).

Statistical Analysis
IBM SPSS for Windows, Version 21 (IBM Corp., Armonk, NY,
USA) was used to perform all analyses. When evaluating the
study data, besides descriptive statistical methods (mean,
standard deviation [SD], median, frequency, percentage,
minimum, and maximum), the Fisher exact test was used
to compare two groups. To assess survival, the Kaplan-Meier
survival analysis was performed. A p-value< 0.05 was con-
sidered statistically significant. Because the present study is
a retrospective review, permission of the local ethics
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committee was not sought. However, all of the patients
signed an informed consent form that allowed our center
to use their clinical data for scientific trials.

Results

►Table 1 shows age, height, weight, body mass index (BMI),
parity, coitarche, smoking status, presence of chronic disease,
andbrachytherapyadministrationdata.A total of 9patientshad
not receivedbrachytherapy (7duetogrossresidual tumor,2due
to closed cervical canal). Of these 9 patients, 8 had received
between 10 and 20 Gray external boost radiotherapy. One
patient had received neither brachytherapy nor external boost
(only EBRT had been administered). As shown in ►Table 2,
73.9% (n¼ 17) of the patients had undergone simple hysterec-
tomy, 17.4% (n¼ 4) radical hysterectomy, and 8.7% (n¼ 2) total
exenteration. Grade 3 surgical complications had been seen
in52.1% (n¼ 12)of thepatients.These includedgastrointestinal
system (GIS) injuries requiring colostomy / ileostomy (2
patients), infection requiring relaparotomy (2 patients), urinary
tract injury requiring nephrostomy (2 patients), rectovaginal
fistula (2 patients) and vesicovaginal fistula (4 patients). A total
of 10 out of 12 cases of grade 3 complications occurred after
hysterectomy, and 2 of them were after radical surgery. The
complications rate was 10/17 for simple hysterectomy, and 2/6
for radical surgery.

The Relation between the Rate of Complication and
the Period from the Last Radiotherapy until Surgery
Fewer complications were seen in patients whowere operated
within the first 2 months (33.3% versus 64.3%). A total of 9
patients in the first 2 months and 14 patients after 2 months
were operated. A total of 3 (33.3%) out of 9 patients operated
within the first 2 months and 9 (%64.3) out of 14 patients
operatedafter2monthshadexperiencedgrade3complications.

Pathological Evaluation Results
The tumor had been detected microscopically in 17.3%
(n¼ 4) of the patients and macroscopically in 60.8%
(n¼ 14). The pathological evaluation had revealed no tumor
in 21.7% (n¼ 5). The surgical margins had been positive in
43.4% (n¼ 10) of the patients and negative in 56.5% (n¼ 13).
The histological diagnosis had been squamous in 69.5%
(n¼ 16) and nonsquamous in 30.5% (n¼ 7; adenocarcinoma

Table 2 Clinicopathological features

Feature n (%)

Operation type

Simple hysterectomy 17 (73.9)

Radical hysterectomy 4 (17.4)

Exenteration 2 (8.7)

Surgical margin

Positive 10 (43.5)

Negative 13 (56.5)

Grade-3 complication�

Yes 12 (52.2)

No 11 (47.8)

Pathology specimen

Tumor-free 5 (21.7)

Microscopic 4 (17.3)

Macroscopic 14 (60.8)

Histology

Squamous 16 (69.5)

Other� 7 (30.5)

Recurrence

Yes 14 (60.8)

No 9 (39.2)

Site of recurrence

Local 8 (34.7)

Distant 5 (21.7)

Localþ distant 1 (4.3)

Final status

Dead 9 (39.1)

Living with disease 5 (21.7)

Healthy 9 (39.1)

�5 patients with adenocarcinoma, 1 patient with glassy cell carcinoma, 1
patient with small cell carcinoma.

Table 1 Characteristics of the patients

Variables

Age (years old) Min-Max ; median
Parity Min-Max ; median

31–68
0–8

51
2

Height (m) Min-Max ;
mean� SD

1.50–1.76 1.61� 0.07

Weight (kg) Min-Max ;
mean� SD

55–105 67.1� 11.2

BMI (kg/m2) Min- Max ;
mean� SD

20.2–41.0 25.9� 4.5

Smoker (n, %) 12 52.1

Coitarche (years) Min-Max ;
mean� SD

15–27 20.1� 3.6

Brachytherapy administered (n, %) 14 60.8

not (n, %) 9 39.2

Reason for no brachytherapy, (n)

gross tumor in cervix 7

closed cervical canal 2

Brachytherapy dose
(Gray/fraction)

10–25/2–5

External boost radiotherapy,
(n) yes
no

8
1

External boost radiotherapy
dose (Gray)

10–20

Time between last radiotherapy
and operation min-max; median

1–12 3

Rev Bras Ginecol Obstet Vol. 42 No. 1/2020

Is Surgical Treatment an Option for Locally Advanced Cervical Cancer Topuz et al. 37



in 5 patients, glassy cell carcinoma in 1, and small cell
carcinoma in 1) (►Table 2).

Clinical Outcomes
Relapse had occurred in 14 (60.8%) patients, 9 of whom had
deceased (39.1% of all patients). No patient had died due to
causes other than thedisease. Five patients hadbeen classified
as living with disease (21.7% of all patients) and 9 (39.1%) as
healthy (►Table 2). At the time of diagnosis of recurrence, 8
patients had local, 5 had distant and 1 had both local and
distant recurrence. The approach to 8 patients with local
recurrence had been surgical treatment (total exenteration)
in 2, supportive care in 1, and medical treatment (systemic
chemotherapy) in others. One patient had refused treatment.
Thefindings of the patientswith distant recurrence are shown
in ►Table 3. Positive surgical margins, operation type, pres-
enceofmacroscopic tumor inpathology specimen, occurrence
of grade 3 complication, whether brachytherapy had been
administered or not, and tumor histology were analyzed in
terms of relation to recurrence. The presence of macroscopic
tumor in the pathology specimen was found to be related to
recurrence (p¼ 0.029) (►Table 4).Whenthefactorsassociated

only with local recurrence were investigated separately, the
only factor thatwas found to be related to local recurrencewas
positive surgical margins (p¼ 0.048) (►Table 5). The compar-
isonof simplehysterectomyand radical hysterectomy in terms
of micro- or macroscopic tumors, surgical margins and com-
plications is presented in ►Table 6.

Survival Analysis
Themedian follow-up period of 23 patients was 20.0months
(6–118 months) and the median OS was 32.0� 8.1 months
(95% confidence interval [CI]: 16.0–48.0). The 2-year OS ratio
was calculated as 63.3%. A total of 14 patients (60.8%) had
disease recurrence. The median DFS was 15.0� 4.4 months
(95% CI: 6.3–23.6). The 2-year DFS rate was 29.1%.

Disease-free Survival and Overall Survival with Regard
to Surgical Margin
Recurrence had occurred in 8 (80%) out of 10 patients with
positive surgical margins and in 6 (46.2%) out of 13 patients
with negative surgical margins. The median DFS was
7.0� 1.58 (95% CI: 3.9–10.0) months with positive surgical
margins and 24.0� 3.8 (95% CI: 16.4–31.5) with negative
surgical margins (log rank test p¼ 0.048) (►Fig. 1).

A total of 4 (40.0%) out of 10 patients with positive surgical
marginsand10(76.9%)outof13patientswithnegativesurgical
margins were alive. The median OS was estimated as 20.0
monthswithpositive surgicalmargins andas36.0monthswith
negative surgical margins (log rank test p¼ 0.008) (►Fig. 2).

Disease-free Survival and Overall Survival with Regard
to the Presence of Macroscopic Tumor
Recurrencehad occurred in 12 (85.7%) out of 14 patientswith
macroscopic tumor and in 2 (22.2%) out of 9 patients with
microscopic or no tumor. The median DFS was 11.0 months
with macroscopic tumor and 16.0 months with microscopic
or no tumor (log rank test p¼ 0.029) (►Fig. 3).

The number of patients was not adequate to calculate the
median overall survival duration by Long Rank test analysis
with regard to the presence of macroscopic tumor (►Fig. 4).

Table 3 The outcomes of 5 patients with distant recurrence

Site of
recurrence

Treatment for
recurrence

Final status

Lung Chemotherapy deceased

Adrenal gland Adrenalectomyþ
chemotherapy

alive

Extensive
intraabdominal
implantation

Chemotherapy deceased

Brainþ local Supportive care deceased

Brainþ lungþ
bone

Radiotherapy and
chemotherapy

deceased

Brainþ lung Radiotherapy and
chemotherapy

deceased

Table 4 Analysis of factors affecting distant recurrence

Variables p-value OR 95.0%CI for OR

Lower Upper

Pathology specimen Tumor-free/Microscopic
Macroscopic

0.029 7.750 1.226 48.984

Surgical margin Negative
Positive

0.203 2.669 0.589 12.086

Operation type Simple hysterectomy
Radical surgery

0.067 4.991 0.894 27.857

Grade-3 complication Yes
No

0.659 1.353 0.354 5.173

Brachytherapy Yes
No

0.821 1.208 0.234 6.238

Histology Squamous
Non-squamous

0.485 1.737 0.369 8.183

Abbreviations: CI, confidence interval; OR, odds ratio.
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Discussion

Cotreatment with radiotherapy and surgery as primary
approach is avoided in patients with cervical cancer in order
not to increase morbidity. However, studies published in

recent years have suggested that surgical approach following
radiotherapy was acceptable and had no negative impact on
morbidity and survival.13,15–18 These studies suggested sur-
gical approach either for the purpose of completion of
hysterectomy, when brachytherapy could not be performed
optimally, or as an alternative to brachytherapy.

In the present study, we analyzed the findings in LACC
patientswho had undergone surgery due to persistence after
CRT. Out of 23 cases assessed in the present study, 14 (60.8%)
had relapsed. The median DFS duration was 15.0� 4.4 (95%
CI: 6.3–23.6) months. All of the recurrences had happened
within the first 2 years.

Size of tumor in the pathology specimen, histological
subtype of tumor, surgical margin, operation type, whether
brachytherapy had been administered or not, and occurrence
of grade 3 complicationwere analyzed in terms of relation to
recurrence (►Table 4). Among these, surgical margins posi-
tivitywas related to local recurrence only and the presence of
macroscopic tumor in the pathology specimen to overall
recurrence (p¼ 0.048 and p¼ 0.029, respectively). In the

Table 5 Analysis of factors affecting only local recurrence

Variables p-value OR 95.0%CI for OR

Lower Upper

Pathology specimen Tumor-free/Microscopic
Macroscopic

0.297 3.350 0.345 32.571

Surgical margin Negative
Positive

0.048 15.635 1.027 237.966

Operation type Simple hysterectomy
Radical surgery

0.453 1.989 0.330 11.976

Grade-3 complication Yes
No

0.111 3.998 0.726 22.025

Brachytherapy Yes
No

0.210 5.147 0.397 66.803

Histology Squamous
Non-squamous

0.497 2.096 0.248 17.723

Abbreviations: CI, confidence interval; OR, odds ratio.

Table 6 Comparison of simple hysterectomy and radical
hysterectomy in terms of micro- or macroscopic tumor, surgical
margins, and complications

Variables Type of surgery

Simple Radical p-value

Grade3
complication

No 7 4 0.371

Yes 10 2

Surgical
margin

Negative 10 3 1.000

Positive 7 3

Tumor
specimen

Microscopic/
tumor-free

8 1 0.340

Macroscopic 9 5

Fig. 1 Disease-free survival graph with regard to surgical margin
(months).

Fig. 2 Overall survival graph with regard to surgical margin (months).
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presence of gross tumor, distant recurrences could not be
prevented even if negative surgical margins were reached. At
this point, adjuvant systemic chemotherapy can be consid-
ered to be useful at preventing distant recurrences.Whenwe
analyzed for local recurrence, local control could be achieved
even in the presence of gross tumor if surgical margin
negativity could be achieved.

Simple Hysterectomy? Radical Surgery?
In patients with central residual tumor detected in the
evaluations after CRT, there is no certain view about the
preference between simple hysterectomy and more radical
operation as the required surgical treatment. In the present
study, there was no statistical difference between patients
who had undergone simple hysterectomy or more radical
surgery, in terms of both distant and local recurrences
(►Tables 5 and 6). According to this result, it might be
important to avoid radical surgery not to increase morbidity
unless a survival benefit is obtained. However, when simple

hysterectomy is performed to avoid the morbidity of radical
surgery, the risk of surgical margin positivity, which is a
negative determinant of survival,might be augmented. In the
present study, surgical margin positivitywas found to be 70%
(7 out of 10 patients) in radical surgery and 50% (3 out of 6
patients) in simple hysterectomy. Statistical analysis was not
performed due to the limited number of patients. We
observed in the present study that surgicalmargin negativity
was quite significant for survival. The median DFS was
estimated to be 7.0 months with positive surgical margins
and 24.0 months with negative surgical margins (log rank
test p¼ 0.048) (►Fig. 1). Accordingly, it can be suggested that
it is best to perform surgery as extended as possible to attain
negative surgical margins and to improve survival. Attaining
surgical margin negativity is more likely with extended
surgery. On the other hand, detecting surgical margin posi-
tivity intraoperatively is not possible, especially in irradiated
tissues. In a study by Boers et al,19 surgical margin negativity
could be achieved in 53 out of 61 patients in spite of
performing radical surgery. In this respect, frozen section
evaluation may be guiding; however, it is not practical and
can be misleading.

Our purpose in surgical treatment should be to achieve
negative surgical margins; however, ensuring it intraopera-
tively is difficult in this patient population. The surgeon may
perform simplehysterectomy if surgicalmargin negativity can
be ensured. Boers et al19 reported that radical surgery did not
improve survival in patients with central residual tumor and
they did not recommend radical surgery for these patients. To
sum up, we believe that the type of surgery should be decided
according to the intraoperative evaluation. Moreover, initial
stage of disease, imaging findings after CRT, and clinical
examination findings should be definitely considered. In the
present study, attaining negative surgicalmargins, rather than
the operation type, appeared to be important. Surgical mar-
ginal positivity that may be encountered while avoiding radi-
cal surgery may result in poor prognosis.

Complications
In the present study, this surgical treatment following CRTwas
not quite pleasing in terms of postoperative complications.
Several studies reported acceptable levels of postoperative
complication rate, but in the present study, grade 3 complica-
tions were observed in 52% of the patients.16 By examining
further, we analyzed the period between the last session of
radiotherapy and the surgery administered to the patients.
Grade 3 complications had occurred in 3 (33.3%) out of
9 patients when operated within the first 2 months and in
9 (64.3%) outof 14patientswhenoperated after 2months. Due
to thesmall numberofpatients, statistical analysis couldnotbe
done; however, the complication rate had increased almost
twofold in patients operated after the first 2 months. This
might be attributed to the timing of surgery after the develop-
ment of radiation fibrosis. Fibrosis, defined as the overaccu-
mulation of collagen in tissues due to radiation injury, is a
late-term complication of radiotherapy.20 Complications
include difficulty of bleeding control in fibrotic tissue, injury
to neighboring organs due to inability to discern tissue planes,

Fig. 3 Disease-free survival graph with regard to presence of
macroscopic tumor in the pathologic specimen (months).

Fig. 4 Overall survival graph with regard to presence of macroscopic
tumor in the pathologic specimen (months).
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delay in wound healing, and increase of fistula development.
Some publications suggested that pentoxifylline or vitamin E
were beneficial in the treatment of fibrosis.21–24

Depending on the improvements in radiotherapy techni-
ques, a better tissue-radiation dose relationship may result
in less tissue damage, especially in disease-free tissues. This
may be an explanation for studies inwhich surgical approach
following radiotherapy was acceptable and had no negative
impact onmorbidity. The frequency of grade 3 complications
was not low in our study; however, these complications had
no effect on survival. Even though survival was not affected,
performing surgery as soon as possible (i.e., before the
development of radiation fibrosis) when planned in these
patients might be important to prevent complications. In
the present study, complication rateswere similar in patients
with simple hysterectomy and in those with a radical sur-
gery. Grade 3 complications had occurred in 10 out of 17
patients with simple hysterectomy and in 2 out of 4 patients
with radical surgery. We believe that a statistical difference
could not be demonstrated due to the limited number of our
patients. A generally accepted view is that complications
increase as surgery is extended. In 34 patients who under-
went radical hysterectomy after primary radiotherapy (15
patients for persistent and 19 patients for recurrent disease),
Maneo et al25 estimated the rate of grades 3 and 4 compli-
cations to be 44%, the 5-year OS rate to be 49%, and the
median survival to be 22 months; they suggested radical
surgery as an alternative procedure to exenteration in se-
lected patients.

In the present study, the presence of macroscopic tumor in
the pathology specimenwas found to be another determinant
of recurrence. When evaluating the response to treatment
after CRT, residual tumor volume was considered. A large
volume of residual tumor is an indicator of poor response
and negatively influences survival. In the present study, the
median DFS was found to be 11.0 months in the presence of
gross tumor after CRT and 16.0 months with microscopic/no
tumor (Log-Rank test p¼ 0.029) (►Fig. 3). The present study
shows that, if surgical margin negativity was attained, the
presence of gross tumor was not a risk factor for local recur-
rence; however, it seemed to be a risk factor for distant
recurrences. In our opinion, distant recurrences were not
associated with surgery treatment. We think that local recur-
rences could be linked to surgical treatment. Postoperative
systemic chemotherapy to prevent distant recurrences might
be argued for. There has been no study on this issue.

In the present study, the pathologic examination had
reported no tumor in 21.7% of the patients, tumor cells at
microscopic scale in17.3%, andmacroscopic tumor in60.8%. In
spite of being operated due to residual tumor, the pathologic
examinationhad revealedno tumor in 21.7%of thepatients. In
a similar study, tumor could not be demonstrated in 28% of
hysterectomy materials even though preoperative biopsy had
revealed it.19 This fact could be attributed to the fallibility of
diagnostic techniques but also to the continuation of tumor
regression even until the day of surgery because of the long-
term ongoing therapeutic effect of radiotherapy. Indeed, the
early phase after radiotherapy is a period in which diagnostic

methods including both biopsy and imaging might be mis-
leading, making an accurate diagnosis troublesome. Tumor
regression in the course of time is possible. However, during
thiswaiting time, treatmentmay bedelayed in thepresence of
a real residual tumor, radiation fibrosis may develop, and
postoperative complications may increase. We believe that
studies about the best method to make the diagnosis most
accurately in this period are needed.

Brachytherapy, which is part of CRT, might not be admin-
istered for various reasons. Some studies pointed out that
hysterectomy could be performed as a completion surgery in
this situation.16–18 In our study, 9 patients could not receive
brachytherapy (residual tumor in 7 and closed cervical canal
in 2). Out of these patients, 8 had received external boost
therapy. In our patient group, whether brachytherapy had
been administered or not was found to be insignificant with
regard to recurrence (►Tables 4 and 5).

The main limitation of the present study included the
absence of a comparative group (i.e., patientswith a suspicious
residual tumor who did not undergo hysterectomy). However,
this problemmay be overcomeby comparing two groupswith
randomized prospective studies, but such a study is currently
absent.

Conclusion

To conclude, clinical experience in the population of LACC
patients with CRT-resistance is not sufficient and there is no
recommended standard treatment. We think that the treat-
ment should be personalized. Simple hysterectomy and
radical hysterectomy are options. However, grades 3 and 4
complication rate of performed surgery is high. Diagnostic
techniques (imaging or biopsy) may be more misleading in
the period following radiotherapy; therefore, the selection of
patients who will be referred to surgery is not clear. The
presence of macroscopic tumor in the pathology specimen
and positive surgical margins are poor prognostic factors.
The most important determinant of survival is to achieve
negative surgical margins rather than radical surgery or
simple hysterectomy.
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Abstract Objective The present article aims to evaluate the impact of testosterone treatment
on the expansion of visceral, subcutaneous and intramedullary adipose tissue of
ovariectomized rats and the visceral and subcutaneous fat expression of peroxisome
proliferator-activated receptors (PPARs) gamma.
Methods In total 48 female Wistar rats were castrated and randomly divided into 6
treatment groups: group E2 was submitted to estradiol 5 μg/day; group T, to testosterone
5 μg/day; group E2þ T, to estradiol 5 μg/dayþ testosterone 5 μg/day; group TT, to
testosterone 30 μg/day; group E2þ TT, to estradiol 5 μg/dayþ testosterone 30 μg/day;
and placebo was administered to group P. After 5 weeks, the rats were euthanized, the
inguinal and visceral adipose tissueswere harvested, weighted, and had their PPAR gamma
expression evaluated by reverse transcription quantitative polymerase chain reaction (RT-
qPCR). The right femurswereharvestedandhistologically prepared to perform the number
count of the intramedullary adipocytes.
Results The expansion of visceral fat tissue was much higher in the TT group when
compared with other treated groups (p< 0.001). The TT group also showed a higher
expansion of inguinal fat (p< 0.01), and groups E2þ T and E2þ TT presented lower
growth compared to the P group (p< 0.01). The number of femur intramedullary
adipocytes only showed significant differences between groups TT and E2þ TT
(p< 0.05). The expression of PPAR gamma showed no differences among the groups.
Conclusion The use of testosterone in high doses leads to an important expansion in
both visceral and inguinal adipose tissues. Association with estradiol exerts an
expansion-repressive effect on the visceral and inguinal adipose tissues.
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Introduction

Sexual hormones are involved in the balance of energy, and
they play essential roles in the control of food intake, energy
metabolism and body weight.1 Body changes observed dur-
ing the transition to menopause and in the postmenopausal
period, with increasing body weight and a different pattern
of fat distribution (transfer of the main fat storage from the
femoral-gluteal region to the abdominal region) are exam-
ples of this involvement.2,3

The cell mechanisms implicated in this kind of change are
not yet completely clear.4,5 What has been revealed is that
estrogen affects energy metabolism in a genomic manner via
the estrogen receptor (ER) or G protein-coupled estrogen
receptors (GPERs).6Modulation of these receptors determines
the action of anti-lipogens, the increase in insulin sensitivity,
glucosetolerance,andthedecrease inbodyweightandvisceral
mass.1,6 Androgen receptors (ARs) are also present in the fat
tissue, but there is less evidence on their effect.7,8 Some
evidences associate androgens to lipogenesis stimulation
and lipolysis inhibition on white visceral fat.1,8

Estrogen replacement during the postmenopausal period
is associated with the reduction in visceral fat, the distribu-
tion of android fatmass and lower bodymass index (BMI).9,10

These effects determine a favorable metabolic profile with
less risk of diabetes and mortality.11,12

Different from estrogen, the impact resulting from andro-
gen replacement on fat tissue is less often applied. Few

clinical trials,8,13,14 most of them using heterogeneous
methods, have evaluated the outcomes of this therapy
among women during the postmenopausal period.

Some concerns regarding the impacts of androgen
replacement therapy inwomen’s health consider that supra-
physiological doses may determine an inflammatory
response on the fat tissue. Such response, especially at a
visceral site, is associated with diseases such as resistance to
insulin, dyslipidemia, diabetes, cardiovascular diseases and
stroke.1,6

The presents paper has the aim of studying the effects on
fat tissue of doses of physiological and supraphysiological
testosterone associated or nor with estradiol. The authors
aim to show that high doses of testosterone define an
unhealthyexpansion of the visceral, subcutaneous and intra-
medullary fat tissues.

Methods

Trial Design
In total 48 Wistar female rats (Rattus norvegicus albinus)
were offered and cared for by the animal research facility of
Faculdade de Medicina do ABC, Brazil. The animals were fed
using Nuvilab CR1 (NuVital Health, Long Beach, NY, US) and
water “ad libitum,” properly filtered in a feeding bottle.
Artificial lighting was controlled to obtain light/dark cycles
of 12 hours each, and temperature between 20 and 28°C,
between 60% and 85% of air exchange/hour.

Resumo Objetivo Este artigo tem como objetivo avaliar o impacto do tratamento com
testosterona na expansão dos tecidos adiposos visceral, subcutâneo e intramedular
de ratas ovariectomizadas e a expressão de receptores ativados por proliferadores de
peroxissoma (RAPPs) gama nas gorduras visceral e subcutânea.
Métodos No total, 48 ratas Wistar foram castradas e divididas aleatoriamente em 6
grupos de tratamento: o grupo E2 recebeu estradiol 5 μg/dia; o grupo T, testosterona
5 μg/dia; o grupo E2þ T, estradiol 5 μg/diaþ testosterona 5 μg/dia; o grupo TT,
testosterona 30 μg/dia; o grupo E2þ TT, estradiol 5 μg/diaþ testosterona 30 μg/dia;
e o grupo P recebeu placebo. Após 5 semanas, as ratas foram submetidas a eutanásia, o
tecido adiposo inguinal e visceral foi coletado, pesado, e se avaliou a expressão dos
RAPP gama por reação em cadeia da polimerase via transcriptase reversa quantitativa
(RCP-TRq). Os ossos do fêmur direito foram colhidos e processados histologicamente
para contagem de números de adipócitos intramedulares.
Resultados A expansão do tecido adiposo visceral foi muito maior no grupo TT
quando comparado a outros grupos tratados (p< 0,001). O grupo TT também
apresentou maior expansão da gordura inguinal (p< 0,01), e os grupos E2þ T e
E2þ TT apresentarammenor crescimento em relação ao grupo P (p< 0,01). O número
de adipócitos intramedulares no fêmur mostrou apenas diferenças significativas entre
os grupos TT e E2þ TT (p< 0,05). A expressão de RAPP gama não mostrou diferenças
entre os grupos.
Conclusão O uso de testosterona em altas doses leva a uma importante expansão nos
tecidos adiposos visceral e inguinal. A associação com o estradiol exerce um efeito
repressivo de expansão nos tecidos adiposos visceral e inguinal.

Palavras-chave

► testosterona
► estradiol
► tecido adiposo
► pós-menopausa
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The animals underwent bilateral ovariectomy surgeries
(OVXs). After the OVX, the animals underwent vaginal
colpocytology on a daily basis for twomonths. Colpocytology
was used to assess the cessation of the estrous cycle to
evaluate the possibility of hypoestrogenism.

To confirm the possibility of hypoestrogenism, colpocytol-
ogywas considered in the diestrus phase for five days in a row.

Then, the animals were randomly divided into 6 groups
consisting of 8 animals each. Each group underwent the follow-
ing hormone treatment: group P: placebo; group E2þ T: estra-
diol (E2) 5 μg/female rat/dayþ testosterone 5 μg/female rat/
day; group T: testosterone 5 μg/female rat/day; group E2þ TT:
estradiol (E2) 5 μg/female rat/dayþ testosterone 30 μg/female
rat/day; groupTT: testosterone30 μg/female rat/day; andgroup
E2: estradiol (E2) 5 μg/female rat/day.

The dose of testosterone dosewas calculated to be 6 times
higher than that of estradiol. The rationality on this is that
most commercial estradiol transdermal patches for women
release 50 mcg/day, and the only testosterone transdermal
patch ever marketed (Intrinsa, Warner Chilcott UK Ltda,
Milbrook, Larne, UK) releases 300 mcg/day (6 times lower).

During 5 weeks, each group was submitted to a corre-
sponding hormone dose based on the daily volume of 0,1mL,
which was applied by subcutaneous injections in the dorsal
region. The hormones were prepared and then diluted in
sesame oil, Sesame oil was also used by itself as a placebo.

The entire experiment was approved by the Animal
Experimentation Ethics Committee of Faculdade de Medic-
ina do ABC (CEUA-FMAB, in Portuguese), under number
01/2016.

Material Collection
A few moments before the euthanasia, a blood sample was
collected for glycaemia tests. After the euthanasia, the animals
had their right femurs collected, as well as their visceral
adipose and inguinal tissues. The femurs were kept in a 10%
formaldehyde solution for the histological and morphometric
analyses. Adipose tissues were weighted and stored in – 80°C
for future analysis of peroxisome proliferator-activated recep-
tors (PPARs)gammadatausing thereal-timepolymerasechain
reaction (PCR) technique.

Histology
The femurs were fixed with 10% formaldehyde during
24 hours, and then they were decalcified in a 7% ethyl-
enediaminetetraacetic acid (EDTA) solutionwith 2% parafor-
maldehyde in a 0.1-M phosphate buffer (pH 7.4) during
160 days at room temperature. The sampleswere dehydrated
in graded concentrations of ethanol, and then they were
embedded in paraffin. Serial 7-μm sections weremade using
a manual Leica RM-2245 (Leica Biosystems, Nussloch,
Germany) microtome, and they were stained with hematox-
ylin and eosin (H&E).

Morphometry
The morphometric analysis for the estimation of the volume
density (Vv) of the intramedullary adipocytes selected five
photomicrographs of each group at a magnification of 100X .

For the evaluation of the adipocyte Vv, crosshairs of points
superimposed on photomicrographs were also needed, and
the relation proposed by Weibel was used:15

Vv¼ P1/P, where
Vv¼ volume density of a given component;
P1¼ number of incident points on the component
studied;
P¼ total of incident points on the volume unit

PPAR Gamma Gene Expression RT-qPCR
The total RNA was extracted from ~ 1 cm2 of adipose tissue
using QIAzol lysis reagent (Qiagen, Hilden, Germany). The
amount of RNA was determined using NanoDrope (Thermo
Scientific, Waltham, MA, US) spectroscopy, and diluted to a
final concentration of 50ηg/μl in 20 μl. In total, 1 μl of RNAwas
used for the synthesis and amplification of complementary
DNA (cDNA), which followed the protocol of thehigh-capacity
RNA-to-cDNA kit (Applied Biosystems, Foster City, CA, US).
Reverse transcription quantitative polymerase chain reaction
(RT-qPCR) was performed using the PPAR gamma gene
(Mm00440940_m1), and the endogenous control GAPDH
(Mm99999915_g1) followed theTaqManUniversal PCRMaster
MixKit (AppliedBiosystems)using theStepOneReal-TimePCR
System (Life Technologies, Foster City, CA, US). Real-time PCR
reactions were conducted as follows: after a pre-denaturation
and polymerase-activation program (2minutes at 50°C and
10minutes at 95°C), 50 cycles, each one consisting of 95°C for
15 seconds and of 60°C for 1minute. The negative controls
consisted of wells in which the cDNAwas absent. The relative
expression of PPAR gamma/GAPDH was calculated using
the equation ΔCt, which expresses the difference between
thenumberof threshold cycles (Cts) of thetargetgenes and the
endogenous control.

Statistical Analysis
The results were calculated and analyzed by one-way analysis
of variance (ANOVA) test and the Tukey Test using the Graph-
Pad Prism 5 (GraphPad Software, Inc., San Diego, CA, US)
software. Results � 0.05 (p< 0.05) were considered relevant.

Results

By the end of thefifth week of treatment, we noticed that the
average body weight was different among the groups
(p¼ 0.018), considering that group TT reached a higher final
average weight of 307� 11.8 g, and group E2þ TT presented
the lowest average, 264� 6.9 g (►Table 1).

The average visceral fat weight was different among
groups (p< 0.0001), and was observed to be much higher
in group TT when compared with the other groups. Never-
theless, regarding inguinal fat, the only group with a higher
average weight than that of group TT was group P. On the
other hand, the groups that have were submitted to both
estrogen and testosterone presented an average weight in
this particular fat region that was considerably smaller than
that of group P (p< 0.001), as seen in►Fig. 1A and B. By using
the micrometer, the number of adipocytes expressed in the
intramedullary region was shown to differ among groups
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(p¼ 0.012), presenting a significant difference between
groups TT and E2þ TT (p< 0.05) (►Fig. 1C and ►Fig. 2).

The PPAR gamma data did now show any statistical
difference among the groups in any of the adipose tissues
analyzed. Despite that, a different behavior was noticed in

terms of data amongt tissues: regarding the subcutaneous
tissues, the groups submitted to isolated testosterone doses
presented a higher average number than group; P regarding
the visceral tissue, all groups presented lower numbers than
group P (►Fig. 3A and B).

Fig. 1 (A) Weight of the visceral and (B) subcutaneous fat tissues of all treatment groups. (C) Distribution of the number of intramedullary
adipocytes in all treatment groups. � Represents the results with significance, that is, p< 0.05.

Table 1 Comparison of the final weight and the visceral and inguinal fat of the study groups

Groups (mean� standard error of the mean)

P E2 T E2þ T TT E2 þTT p-value

Final weight (g) 291� 10.1 273� 5.3 271� 8.6 284� 8.5 307� 11.8 264.7� 6.9 0.018

Visceral fat (g) 6.5� 0.7 5.3� 0.5 3.8� 0.3 3.9� 0.7 10.3� 1.2� 4.5� 0.7 < 0.01

Inguinal fat (g) 2.6� 0.22��� 2� 0.22 1.7� 0.13 1.4� 0.17 3.1� 0.2�� 1.4� 0.13 < 0.01

Abbreviations: group E2, estradiol 5 μg/day; group E2þ T, estradiol 5 μg/dayþ testosterone 5 μg/day; group E2þ TT, estradiol 5 μg/dayþ testosterone
30 μg/day; group T, testosterone 5 μg/day; group TT, testosterone 30 μg/day; group P, placebo.
Notes: Tukey test: � ¼ p< 0.05 (TT versus E2, T, E2þ T e E2þ TT); �� ¼ p< 0.05 (TT versus T, E2þ T e E2þ TT); ��� ¼ p< 0.05 (P versus E2þ T e
E2þ TT).
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Discussion

The present study assessed the impact of the treatment
on visceral, subcutaneous and intramedullary fat tissues in
30-week-old female ovariectomized rats.

Two daily doses of testosterone were applied. One of the
doses contained an equivalent volume of estradiol (5 μg/day),
and the other dose contained a volume of estradiol 6 times
higher (30 μg/day) for over 30 days. The group treated with
high doses of testosterone showed a relevant visceral and

subcutaneous fat growth in comparison to the other groups,
which is something that contributed to a heavier final weight
in thisgroup. In a differentmanner, the group submitted to the
lower dose showed fat growth similar to the control groups
(placebo and isolated estradiol).

The testosterone serum levels show a direct link with the
growth invisceral fat tissue inwomengoing throughpostmen-
opause.16–18 However, there are few studies assessing the
effects of androgen replacement in fat tissue during this period
of a woman’s life.13,14,16–20 Despite applying a heterogeneous

Fig. 2 Photomicrograph of the tibiae (b) with marrow adipose tissue (MAT) stained with hematoxylin and eosin (H&E). (A) Group P; (B) group
E2þ T; (C) group T; (D) group E2þ TT; (E) group TT; (F) group E2.

Fig. 3 Expression of the peroxisome proliferator-activated receptor (PPAR) gamma gene in the subcutaneous and visceral adipose tissues in all
treatment groups.
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method, evidence confirms the idea that postmenopausal
women using androgen have increased lean mass and visceral
fat.1,3,14,19–22

Androgen supplementation in animals has been observed
to increase visceral fat.23–25 There is a hypothesis that the
estrogen serum level influence on this effect.24 Iwasa et al25

have evaluated such effect in female rats which have under-
gone ovariectomy regarding the chronic doses of testosterone
(associated or not to estradiol) and its link to food intake, body
weight and white fat weight.

Results found by Iwasa et al25 are conflicting with our
results. In comparison with groups treated with testosterone
or not and with no association with estrogen, Iwasa et al25

observed a relevant reduction in the final weight, as well as in
the weight of visceral and subcutaneous fat in the group
treated with testosterone. Their study concluded that testos-
terone, once usedapart fromother elements, had an inhibitory
effect onweight gain and adiposity. This conclusionwas not in
line with the results of the group treated with high doses of
testosterone in our study, since the high dose determined a
considerable increase in adiposity. Moreover, the group sub-
mitted to low doses of testosterone did now show any differ-
ences when compared with the control groups.

Iwasa et al25 also observed that the association of testos-
terone to estrogen in ovariectomized female rats determined
an increase in body weight and in the weight of visceral and
subcutaneous fat. Their study concluded that testosterone
lowered the inhibitory effect of estrogen on body weight and
adiposity. Despite that, our study, using a different method,
showed that the groups treated with estrogen had similar
gains regarding weight and adiposity, independent of tes-
tosterone. However, it is worth nothing that the groups
treated with both kinds of hormone have shown a relevant
lower subcutaneous fat weight in comparison to group P,
which is something that did not occur with the group treated
with isolated estrogen.25

The difference in results of the study by Iwasa et al25 and
our study can be explained based on the period of treatment
(35 days versus 16 days respectively) and the testosterone
doses used. Considering the results from both studies, it can
be said that high doses of testosterone can stimulate exces-
sive adipogenesis, while low doses in association with estra-
diol can determine its inhibition.

The intramedullary fat tissue represents 70% of the total
volume of bonemarrow in a healthy young adult,26 being the
third largest fat storage in thehuman body. The percentage of
its contribution to the total volume of body adipose tissue
mayvary from1% to 30%.26–28 Such tissue presents structural
characteristics and lineage specific traits, which suggests
that marrow adipose tissue (MAT) adipocytes have a source
different from that of white and brown fat.28 Therefore, it is
interesting to observe any possible impacts resulting from
the testosterone treatment on this fat tissue.

When assessing the number of adipocytes in the bone
marrow (which represents the amount of fat in this region),
an increase in the average number of adipocytes could be
noticed in the group treatedwith a high dose of testosterone,
despite the difference not being statistically relevant in

relation to the control groups. Thereby, this fat tissue site
showed a behavior pattern similar to that of other fat sites
when treated with sex hormones.

It is worth saying, though, that the number of adipocytes
was calculated based on the entire femurs, and did not reveal
any differences between the proximal and distal regions.
Such information is relevant when considering that there
may be two forms of MAT: variable (regulated - rMAT) and
constant (constitutive - cMAT). The difference between them
is based on the bone marrow region and on the different
response to external stimuli. Besides, there are different
kinds of development pattern, adipocyte size, lipid satura-
tion, and expression of transcription factors. The rMAT form
is found inside the red marrow (proximal region of the
skeleton), and contains more saturated fat and has a higher
sensibility to external stimuli. The cMAT, on the other hand,
is located inside the yellow marrow (distal region of the
skeleton), and presentsmore resistance to external stimuli.27

The number of intramedullary adipocytes was calculated,
and it was diffused in most groups, reducing the possibility
to determine the difference between them. Besides that,
there is evidence that ovariectomized rats have an increase
in MAT,27,28 something not showed in our study. The accu-
racy of themethodology for the histological evaluation of the
adipocytes was questioned,29 and could be the reason for
such an incoherent result. The coloration using osmium
tetroxide and further analysis usingmicro computed tomog-
raphy (micro-CT) is considered the standard procedure.29

However, the risks of the toxicity related to osmium tetrox-
ide and the lack of a microtomograph kept the team from
applying such methods.

The PPARs influence the gene network expression
involved in adipogenesis, lipidic metabolism, inflammation,
and the maintenance of metabolic homeostasis. The PPAR
gamma specifically acts as a regulator on adipogenic media,
being considered a fundamental regulator for adipocyte
differentiation.30

Estrogen has an impact on the transcriptional activity of
PPRA gamma, and it inhibits its effect on adipocyte differentia-
tion.31 On the other hand, the effect of androgen over the
activity of PPAR gamma on the fat tissue has not been deter-
mined. Compatible to what is mentioned in the technical
literature, the groups treated with estrogen in the present
study revealed a reduced PPAR gamma expression when com-
pared with the control groups in both assessed fat tissues.31

The pattern of expression of PPRA gamma varied accord-
ing to the location of the fat in the groups treated with
testosterone. Regarding subcutaneous fat, despite not being
statistically significant, the expression was higher than that
of the control groups. When considering visceral fat, it was
lower in both groups.

Considering that PPRAgamma is involved in adipogenesis,
it is expected that its expression would be higher in those
groups with higher adipogenesis.30 This occurred in subcu-
taneous fat, and the TT group presented a higher fat growth
as well as the highest expression. Nevertheless, this did not
occur in visceral fat, in which the PPRA gamma expression
was inhibited. Dysfunctional visceral adipose expansion
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results in an inflammatory state and increases the release of
inflammatory cytokines and free fatty acids,32whichworked
as an inhibitor to the activity of PPRA gamma.33,34

The present study has some limitations. An individual
assessment of each region of the bone marrow could deter-
mine different results regarding intramedullary adipose
tissue, but this was not possible due to technical reasons.
Moreover, the coloration of the bone marrow using osmium
tetroxide and further analysis using micro-CT is considered
to be the standard procedure for MAT analysis.29 However,
the risks of the toxicity related to osmium tetroxide and the
lack of a microtomograph kept the team from applying such
methods in the present study.

Conclusion

High doses of testosterone replacement in OVX rats lead to an
expansionof visceral, subcutaneous andbonemarrow fat. This
phenomenon seems to be abrogated byestradiol replacement.
The increase in visceral fat is not linked to an increased PPAR
gamma expression.
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Abstract Preterm birth is a major maternal complication that has a great impact on perinatal and
neonatal health, with consequences suffered during childhood and adulthood. Little is
known about its etiology and development, resulting in poor screening, prediction and
preventive methods. The present integrative review discusses the current knowledge
regarding some risk factors for preterm birth, the differences between screening and
prediction methods, the limitations of some current preventive interventions, the
importance of applying standardized concepts for exposures and outcomes, and why it
is important to develop more accurate and reproducible methods to predict preterm
birth. In addition, the authors introduce the concept of metabolomics and the
technology involved in this technique, and discuss about how it has become a
promising approach to identify biomarkers for spontaneous preterm birth.
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Resumo Parto prematuro é uma complicação obstétrica de grande impacto para saúde perinatal e
neonatal, tendoconsequências tambémpara a infância ea vida adulta. Pouco se sabe sobre
sua etiologia e fatores determinantes, o que limita osmétodos de rastreamento, predição e
prevenção. Esta revisão integrativa traz a discussão sobre o conhecimento atual sobre
fatores de risco para parto prematuro espontâneo, as diferenças entre métodos de
rastreamento e predição, as limitações das atuais intervenções preventivas, a importância
de se aplicar conceitos padronizados para exposição e desfecho na investigação de parto
prematuro espontâneo, e porque é importante desenvolver métodos precisos e reprodu-
tíveispara predizeropartoprematuro. Por fim, introduzimosoconceitodemetabolômicae
da tecnologia envolvida nessa técnica, e discutimos como ela tem se mostrado uma
abordagem prosmissora para identificar biomarcadores associados ao parto prematuro
espontâneo.
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Introduction

Definition and Impact of Prematurity

The birth of a preterm baby may have diverse negative con-
sequences for the baby him/herself, (his or her) neonatal life,
childhood and adulthood, the family, the healthcare system/
service, andsocietyasawhole. Thepresentmanuscript focuses
on the factors associated with preterm birth, the perinatal
outcomes and the ways to predict them, supported by the
hypothesis that it is possible to better understand and predict
the pretermbirthprocess, creatingopportunities for increased
effectiveness in the prevention of this condition.

It took several decades to consolidate the definition of
preterm birth. At the beginning of the 20th century, new-
borns weighing less than 2,500 g at birth were considered
preterm, based primarily on neonatal behavior and pro-
gression to neonatal mortality, intracranial hemorrhage and
other morbid conditions.1 In 1950, a group of experts from
theWorld Health Organization (WHO) published a technical
report2 defining preterm newborns as those weighing less
than 2,500 g at birth, or those born before 37 weeks of
gestation. In this document, the WHO established two
priorities for the promotion of research and specific pro-
grams aimed at minimizing the consequences of preterm
birth: prevention and preterm infant care.

Preterm birth may be classified according to the clinical
presentation or the motivator: spontaneous, when due to
spontaneous preterm labor (contractions, cervical effacement
and dilatation) or preterm premature rupture of the mem-
branes (P-PROM); and therapeutic,when theoretically there is
a condition that poses a risk to the mother and/or the fetus,
generating sufficient motivation for resolution at a preterm
gestational age.3 Furthermore, iatrogenic preterm birth is
defined as birth due to therapeutic intervention without the
existence of sufficient risks to justify any intervention, that is,
due to convenience, maternal desire or simply without scien-
tific evidence for premature resolution.4 For each of the three
subtypes of preterm births (spontaneous preterm labor,
P-PROM, or therapeutic) there are different risk factors and
maternal and perinatal associated outcomes.5–7

Therefore, at least the distinction between spontaneous
and therapeutic preterm birth is highly recommendedwhen
studying the determinants and consequences of preterm
birth. The recognition that not every preterm birth occurs
because of the same determinants was an early step to study
the causes and develop preventive strategies. Preterm birth
is also categorized according to gestational age at birth, and is
divided into: late preterm (between 34 weeksþ0days and
36 weeksþ6days), moderately preterm (from 32þ0 weeks
to 33þ6 weeks), very preterm (from 28þ0 weeks to 31þ6
weeks) and extremely preterm (< 28 weeks).4,8

Pregnancyof a singleton ormultiple fetuses (twins) confers
great differences not only in terms of the incidence of preterm
birth, but also concerning its associated factors and the
maternal and perinatal outcomes.9 A study evaluating offical
data of the Brazilian System of Information on Live Births

(Sinasc, in Portuguese) from2011 to 2014 shows that� 53% of
twin pregnancies progress to preterm deliveries.10 Further-
more, there is an increase in complications, such as maternal
near-miss events, maternal mortality, perinatal mortality,
preeclampsia, andpostpartumhemorrhage.9–11The increased
incidence of complications due to multiple pregnancies asso-
ciated with a higher rate of twin pregnancies in the last
decades denotes the importance of this type of pregnancy
in preterm birth and maternal and perinatal health.9,12 Twin
pregnancies are not the focus of the present review, since an
adequately designed and appropriate approach would be
required for this type of pregnancy in order to evaluate its
associated factors, preventive and predictive methods for
preterm birth, and the respective perinatal outcomes.11

A study13 by the World Health Organization (WHO) esti-
mated that around 15 million preterm births occur annually
worldwide, representing a rate of 10.3% of all deliveries.3

International data from 1990 to 2010 from 65 countries of
Europe, Australasia, and the Americas showed that the abso-
lute number of preterm births and preterm infant rates
increased during this period.3 Countries from North Africa,
Sub-Saharan Africa and Asia represent little more than 70% of
deliveries and80% of pretermbirths across theworld. Further-
more, only five countries – India, China, Nigeria, Bangladesh,
and Indonesia – account for almost half of preterm births
worldwide.13 Around 17% of preterm births occur in the
Americas (North, Central and South America, and the Carib-
bean), Europe and Australia. However, these regions have the
highest proportion of extreme pretermbirths.13 Pretermbirth
represents a huge public health issue in all contexts and
countries, be them low-income or high-income.14,15

Complications due to preterm births account for more
than 1/3 of neonatal deaths worldwide, representing over 1
million newborn infants who died in the first month of life in
2010. The impact of complications due to preterm birth also
has repercussions regarding childhood health indicators. It is
the second cause of death until age 5 globally, and the first
cause of death in mid-income and high-income countries.3

Since the 1950s, many advances have been made in the
number of options and in the level of scientific evidence-based
preventive measures for neonatal complications due to pre-
term birth. Among those are measures of tertiary prevention,
such as the use of tocolytics and corticotherapy for the
prevention of hyaline membrane, intraventricular hemor-
rhage and necrotizing enterocolitis; magnesium sulfate for
the prevention of cerebral palsy in cases of imminient preterm
delivery; and antibiotic therapy for the prevention of neonatal
sepsis and to prolong the latent phase in cases of P-PROM.16–20

Although these measures have a short- and long-term impact
on perinatal morbidity and mortality, they are usually only
adopted when the preterm birth has already begun and its
ocurrence is imminent.Earlier identificationof thesecasesstill
in the asymptomatic phase could theoretically increase the
windowofopportunity for preventive interventions and bring
about better perinatal outcomes.21,22

Therewerealsoadvances inthe identificationand institution
of early therapies for neonatal complications such as neonatal
sepsis, hypothermia, visual, cerebral (intra- and periventricular
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hemorrhage), auditory and/or neuropsychomotor impair-
ments, providing the newborn with the possibility of earlier
neonatal follow-up and better long-term results.23–25 The
advent of continuous positive airway pressure (CPAP), for
example, mechanical ventilation, the use of exogenous surfac-
tant in the1970s, andrefinementofoxygensaturation targets in
neonatal oxygen therapy in the last decade have resulted in
significant improvement regardingneonatal survival, especially
for extremely preterm infants.23 Advances in tertiary and
quaternary preventions, which correspond to a decrease in
complications or adverse events after the emergence of a
disease or its sequelae, do not seem to be equally accompanied
by primary or secondary interventions. The difficulty is due, in
part, to the lackofknowledgeof thepathophysiologyofpreterm
birth and its risk factors, which limits the development of
preventive measures and effective prediction models.

Risk Factors for Preterm Birth and
Prediction

Risk factor is a term used to designate conditions, character-
istics, habits or markers that, when present, increase the
probability of occurrence of a specific injury. Risk, therefore,
is related to the onset of a condition.26,27 Gender, ethnicity
and age are considered fixed risk factors, and weight, body
mass index (BMI), smoking, alcoholism or use of a condom,
for example, are modifiable risk factors.26 They may have
different strengths of association with the risk of developing
a determined condition depending on the combination of
other factors, such as time of exposure or even the popula-
tion studied.27,28

An example of a combination of factors is BMI and
gestational weight gain. The National Academy of Medicine
(NAM), in the United States, formerly known as the Institute
of Medicine (IoM), categorized BMI into low weight
(BMI<18.5 kg/m2), normal (BMI between 18.5 kg/m2 and
24.9 kg/m2), overweight (BMI between 25.00 kg/m2 and 29.9
kg/m2) and obesity (BMI � 30.0 kg/m2).29 A study30 evaluat-
ing data from a prospective cohort with more than 45
thousand American pregnant women showed that BMI and
gestational weight gain seem to have different impacts on
the risk of having different subtypes of preterm birth,
depending on the category of the initial BMI and the respec-
tive weight gain. Nevertheless, in this study, gestational
weight gain was calculated by subtracting the initial weight
from the last weight before childbirth. This method does not
consider that women with preterm delivery had less weeks
of gestation to gain weight, mainly in the third trimester, the
period in which highest rate of weight gain occurs according
to the IoM.29 This results in a biased comparison of weight
gain, for example, between a woman delivering at 28 weeks
and another woman delivering at 41 weeks. In this case, the
use of weight gain rate per week would be highly recom-
mended. A systematic review31 evaluating 39 studies includ-
ing data on almost 1.8 million women highlights the lack of
homogeneity in categorizing the initial BMI and defining the
outcome according to the subtypes of prematurity and the
estimate of the gestational age. Studies with the goal of

circumventing these limitations are still scarce, although
necessary in order to better understand the role of BMI
and gestational weight gain in the risk of the occurrence of
different subtypes of prematurity.

Didactically, the risk factors for preterm delivery may be
classified as clinical, semiological, microbiological, ultrasono-
graphic and biochemical.32 Enviromental, social and genetic
factors are also included.33 According to some systematic
reviews,3,7,33 the main clinical risk factors for preterm birth,
that is, those that have a higher independent associationwith
preterm delivery, are history of previous preterm delivery,
smoking, and multiple pregnancy. A history of previous pre-
termbirth is themost important risk factor forpretermbirth.A
previous preterm delivery increases 3- to 4-fold the risk of
having a new preterm delivery.7,34–36 Theres is a relative
amount of information available, since it is collected from
thebasic obstetric clinical history, preferentially detailing how
and at which gestational age the preterm birth occurred.34–36

The earlier the pretermdelivery, the higher the riskof having a
new case of preterm delivery; the number of recurrences was
also associated with a 5- to 6-fold increase in the chance of
having a new preterm delivery.36However, a limitation of this
risk marker is that it cannot be applied to nulliparous women.

Smoking is a modifiable risk factor associated with
an incidence of preterm birth that is 3- to 4-fold higher in
smokers than in non-smokers.33,37 The risk seems to be
dose-dependent: the more cigarettes smoked, the higher
the risk. In addition, the risk is also associated with passive
smokers, that is, pregnant women exposed to cigarette
smoke.38,39

It is important to emphasize that a condition that is
associated with an outcome may not always be considered
a risk factor for the condition. Exposure prior to the appear-
ance of a disease, its removal or reduction is a characteristic
associated with a lower incidence of disease; dose-depen-
dence and measure of exposure need to be considered in the
relation of risks. These characteristics are preponderant in
the application of risk factors as predictors.

The great challenge lies in the limited knowledge of the
patophysiology and etiology of preterm birth. There are some
propositions concerning the mechanisms involved in preterm
birth. A hypothesis by Behrman and Butler40 highlighted the
role of uterine distension, decidual hemorrhage or thrombosis,
inflammatory or infectious processes, activation of the hypo-
thalamus-pituitary-adrenal axis and stress, which, alone or in
conjunction, may lead to pro-inflammatory activation of the
decidua and membranes. Prostaglandins and metalloprotei-
nases, in turn, along with other inflammatory agents, may
promote cervical remodeling and/or uterinecontractions, lead-
ing ultimately to preterm labor and/or P-PROM.40 In contrast,
Menon41 categorized the risk factors as static anddynamic, also
proposing a complex and not fully clear interaction between
diverse inflammatory, immunological, environmental, and
epigenetic mechanisms, among others, that culminate in
senescence and “weakening” of amnioticmembranes, decidual
and myometrial activation, cervical effacement ,and, finally,
preterm birth.Multiplemarkers involved in thesemechanisms
are studied as potential predictors of preterm birth.
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Systematic reviews have identified many studies evaluat-
ing these different biological and biophysical markers,
highlighting the fetal fibronectin l (fFN) and the phosphory-
lated isoform of insulin-like growth factor binding protein
(phIGFBP-1), binding proteins present between the chorion
of the amniotic membrane and the maternal decidua, and
cervical length measurement in the second trimester of
pregnancy by transvaginal ultrasound. Systematic reviews
have concluded that those markers are not sufficiently
accurate to be useful in the clinical prediction of preterm
birth, especially in asymptomatic women.32,42–44

A Dutch prospective cohort study45 including nearly 12
thousand women assessed the performance of cervical length
measurement in the predictionofpretermbirth. Themeasure-
mentof the cervixwasperformedbetween 16 and22weeks of
gestation. It was shown to be poor and did not vary signifi-
cantlybetweennulliparousandmultiparouswomen, aswell as
among women considered to be at low or high risk. The area
under the receiver operating characteristic (ROC) curve ranged
from 0.56 to 0.61 for the multiparous and the low-risk nullip-
arous groups respectively, that is, the method fails to identify
around40% to 50%ofwomenwhowill have apretermdelivery.

Fetal fibronectin in the vaginal secretion does not show
much superior results in asymptomatic women. A cohort
study46 from the United Kingdom analyzed the performance
of fFN collected from the cervicovaginal secretion as a predic-
tor of spontaneous preterm delivery at less than 34 weeks of
gestation. Almost 1,500womenwere included, and thevaginal
secretionwascollected from22to28weeks. Thestudyshowed
that levels above 50ng/ml have a sensitivity of 46.5% and a
specificity of 88.7%. The higher the cut-off point for fFN in the
vaginal secretion, the higher the negative predictive value
(NPV) and specificity of the fFN. When the cut-off point was
500ng/ml, the specificity and NPV were higher than 90%.
However, its clinical application is still limited, since it is
expected that a large part of the population does not have
such high levels of fFN during this phase of gestation, and the
test has a very low sensitivity with this cut-off point, that is,
manywomenwithapretermdeliverydonot achieve suchhigh
fFN levels in the vaginal secretion during this period.

Other propositions have attempted to address the associa-
tion between multiple factors involved in the development of
preterm birth. A group of experts4,47 proposed a classification
ofwomenat risk forpretermdelivery, according tophenotypes.
Empirically, those authors defined that the development of
preterm birth is not exclusive to a single group of womenwho
necessarily have similar characteristics and risk factors. On the
contrary, probably different groups of women have conditions
in common that are associated with preterm birth and its
different subtypes. Conditions that potentially define the phe-
notypes of preterm birthwere divided intomaternal, fetal and
placental conditions. These conditions are not based on risk
factors, but depend on conditions present in the index preg-
nancy that determine the occurrence of preterm birth. The
applicationof thisnewclassification couldhelpunderstand the
associations between the determinants of preterm birth, help
measure the benefits of preventive measures, help identify
conditions most impacted by these measures, and, ultimately,

helpphysiciansunderstand thesubgroupsofwomenthatareat
higher risk of having different subtypes of preterm birth.

The aforementioned group of experts, with the aid of other
collaborators, applied this concept through a secondary analy-
sis of an international multicenter cohort study named INTER-
GROWTH 21st.48 Slightly more than 50 thousand women had
estimates of gestational age calculated by obstetric ultrasound,
and 5,828 women had preterm deliveries (10.5%). A cluster
analysis of preterm births was conducted, grouped or not,
according to one or more of six maternal conditions, seven
fetal conditions and three placental conditions. Finally, 12
clusters were identified, drawing attention to cluster 1, in
which 1.747 (30%) women had none of the 16 predefined
conditions. Over 80% of women from this cluster had preterm
births either due to preterm labor or P-PROM. On the other
hand, the majority of women were divided into 11 clusters,
which were charaterized by major conditions such as
preeclampsia/eclampsia, chorioamnionitis, twin pregnancies
orbleeding at thebeginningofpregnancyetc., showing that it is
possible to identifydetermining factors insubgroupsofwomen
with preterm birth, which helps physicians to understand the
etiology and identify women at higher risk. Nevertheless, this
concept still requires reproducibility. Validation of the cluster
determination, along with the predefining conditions in other
populations, is necessary. Thus, we are faced with the need to
better explore risk models for preterm birth, to identify risk
factors and their associations, in order to determine the etio-
logical theories and develop models that are efficient at pre-
dicting spontaneous preterm birth.

Prevention of Preterm Birth

According to Geoffrey Rose,28 there are two prevention strate-
gies: one based on individual preventive measures through
the identification of individuals at higher risk of developing the
condition; and the other based on measures of the general
population, irrespective of the existence of risk factors. Avail-
able access to prenatal care, qualified childbirth and postpar-
tum care, incentive programs for healthy lifestyle habits and
protection of a woman’s right to health care are important
strategies that may have an impact on maternal and perinatal
health indicators, including pretermbirth.49A good example of
exposurethathaspreventivemeasuresbasedonbothstrategies
is smoking. Around 50% of American pregnant women stop
smoking in the first trimester of pregnancy.50 Individual poli-
cies such as counseling, stimulation of pharmacologic replace-
ment of nicotine, psychological support, and even financial
incentives have an impact on the prevention of adverse perina-
tal outcomes. Governmental policies such as dissociating the
image of the cigarette as a healthy and socially desirable habit
through campaigns in the media, increase in taxes for the
tobacco industry, and laws that restrict areas where smoking
is allowed also demonstrated a beneficial effect.50A systematic
review50 including clinical trials testing different strategies for
cessation of smoking showed that interventions reduced pre-
term births by � 15%. Although continuous effort and specific
public policies are necessary, this is a good example of how
identifying the risk associated with prevention strategies may
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result inmore cost-effective and better maternal and perinatal
outcomes.50–52

The identification of factors associated with a higher risk
of developing spontaneous preterm birth may be useful to
help physicians understand its pathophysiology and identify
women at higher risk who might benefit from prevention
strategies. In the latter case, it may also possible to distin-
guish between screening for risk and prediction of preterm
birth. Although both methods use risk factors as the basis for
their models or algorithms, their practical application may
be quite distinct.53

For example, women with transvaginal ultrasound assess-
ment of cervical length between 20mm and 25mm, which
was measured in the second trimester by a standardized
technique, had an incidence of preterm birth ranging from
22% to 32%.54,55 This incidence may reach 56% in cases of
cervical length shorter than 5mm.55 The increased incidence
inwomenwith a cervix shorter than 25mm, in comparison to
the general population, confers a 4- to 5-fold higher risk of
having a preterm birth. Observational studies45,54,55 in differ-
ent populations confirm this inverse association between
uterine cervix measurement in the second trimester and the
prevalence of spontaneous preterm birth. Therefore, uterine
cervices shorter than than 25mm were considered “short”,
and those longer than 25mmwere considered “normal”.45,54

Based on theuterine cervixmeasurement to stratifywomenat
higher risk, several clinical trials56,57 have tested preventive
interventions for spontaneous preterm birth and its associa-
tionwith adverse perinatal events, initially comparing natural
micronized progesterone (vaginal tablet) or hydroxyproges-
terone caproate (intramuscular injection) with placebo. Sys-
tematic reviews with meta-analysis56,57 showed that the use
of vaginal progesterone seems to be beneficial for the reduc-
tion of preterm birth before 37, 34 and 28 weeks and of
neonatalmorbidconditions.However, differences in reduction
rates ofdifferentmorbid conditions or evenpretermbirthmay
beattributed todifferent selectioncriteria forwomen included
in clinical trials.

The OPPTIMUM study,58 for example, a British multicenter
study including 65 centers in the United Kingdom and 1 in
Sweden, published in 2016 (after the systematic review),
aimed to evaluate not only the benefit of progesterone in
reducing prematurity and neonatal morbidity, but also its
long-term effect on the child. The study selected women
with singletonpregnancies at high riskof having pretermbirth
based on: history of previous preterm birth, gestational loss in
thesecondtrimester,P-PROM,cervical procedure, andpositive
vaginal fetalfibronectin.Ayearafter thebeginingof theclinical
trial, the researchers decided to includewomen at “mid-high”
risk, which was defined as women with negative fetal fibro-
nectin, but with a history of spontaneous preterm birth at
before 34 weeks, or uterine cervix shorter than 25mm in
the second trimester. This double-blinded controlled study
randomized more than 600 women in each group (vaginal
progesterone 200mg versus placebo), and demonstrated that
progesterone was not beneficial in reducing preterm birth or
the majority of perinatal morbid conditions, such as pulmo-
nary bronchodysplasia, neonatal infection, necrotizingentero-

colitis, and neurological development and neurocognitive
score at 2 years of age. However, the study showed a reduction
in neonatal death (non-adjusted odds ratio [OR] of 0.17
[0.06–0.49], p-value of 0.0009) and in cerebral alterations on
ultrasound (non-adjusted OR of 0.50 [0.31–0.84], p-value of
0.008). The authors of this study concluded that the subgroups
of womenwhomight benefit fromprogesterone are not easily
identified by the current screening strategies. This should
encourage studies on new prevention strategies as well as
those aimed at identifying women that may be potentially
eligible to undergo this treatment.

Another technique that has been studied for decades is
cerclage, which is primarily based on suture of the uterine
cervix or isthmus-cervical region to prevent early effacement/
dilatation of the cervix. The Shirodkar59 technique, described
in 1953, and a technique by McDonald60 in 1957 are the basis
for all of the subsequently described variations. These techni-
queswere initially proposed for caseswith a history of cervical
insufficiency, a known cause of late abortion and extreme
prematurity. A Cochrane systematic reviewof 15 clinical trials
showed advantages of these techniques in prolonging preg-
nancy, decreasing the rates of neonatal morbidity and prema-
turity when indicated to women with a history of cervical
insufficiency.61 The advent of the cervical measurement in
the second trimester, associated with a history of preterm
birth, seems to have improved the identification of women
who will benefit from cerclage to prevent preterm birth,
particularly in cases in which there is still no history of
recurrent pregnancy loss.62 This shows that the search for
an associationof risk factors in theprevention of pretermbirth
may still be very useful, even in situations in which a good
solution was apparently found, as for cervical incompetence
and cerclage.

It is also worth mentioning that another intervention was
studied for the prevention of preterm birth in high-risk
women. A pessary, a device made of firm silicone in the shape
of a convex ring, is inserted into the posterior vaginal fornix
and fastened to the cervix. The theoretical mechanism for the
prevention of pretermbirth is based on: 1) a change in the axis
of forces resulting from the uterine body and isthmus that act
on the cervix; and 2) a potential closure of the cervix with
consequent strengthening of the cervical canal and the immu-
nologic barrier of the cervix, preserving the amniotic mem-
branes fromcontactwith thevaginal environment.63Although
the subject has been studied since the middle of the 20th
century, the identification of women who actually benefit
from this intervention remains a challenge. The Pesario Cervi-
cal para Evitar Prematuridad (PECEP, “Cervical Pessary to
Prevent Prematurity”) study trial,63 published in 2012, was
thefirst randomized studyusing thepessary (versus expectant
management) to prevent preterm birth. Selecting pregnant
women at high risk based on cervical length measurement in
the second trimester, with slightly more than 190women per
group, the study showed that the incidence of preterm births
before 34 weeks decreased by 80%. Subsequent studies dem-
onstrated conflicting results, and did not confirm such a
reduction in the incidence of preterm births observed by
Goya et al.63 However, the selection of eligible women and
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the associationwithother interventions, suchasprogesterone,
is heterogenous among studies.64–67

Despite theadvances/benefits resulting fromacombination
of screening for risk and interventions, such as, progesterone,
the pessary and cerclage in women selected based on risk
factors, there still seem to exist limitations and heterogeneity
in screening.Better results fromtheuseof thesemeasuresmay
be potentially hindered.Whichwomenmight actually benefit
from the use of progesterone during prenatal care? Which
women might not benefit from any preventive intervention?
Furthermore, there is no consensus over which level of risk
estimate determines that a woman should in fact be consid-
ered at high risk. Improved identification ofwomen at high (or
low) risk of having a preterm birth with the development of
predictionmodels that have gooddiscriminatory performance
may be quite relevant to advance the investigation of the
benefits of using (or not) progesterone, the pessary or any
other form of preterm birth prevention.

Risk Assessment and Prediction of Preterm
Birth

The description of these prevention studies and their inter-
pretations are important to highlight the fundamental role of
the adequate screening of women who may benefit from
prevention strategies. Distinctions must be made regarding
the risk assessment model and a predictor model for an
outcome. This distinctionmay actually help physicians under-
stand the clinical application of a screening strategy for
women at high risk of having a preterm delivery.

As an example of a risk marker, the cervix is known to be
independently associated with a higher risk of having a
preterm birth.54,55 Although this may be useful for the
implementation of differentiated care, suggesting screening
and interventions for the subgroup of women with a short
cervix, this practice is fragile in terms of the population, and
has a low impact on prevention.68 The reason for this is that,
despite a higher risk of having a preterm birth, awomanwith
a short cervix has the highest odds of having a term birth.
Furthermore, the shortening process of the cervix may not
occur early in the recommended screening phase (the second
trimester, between 18 and 24weeks). In summary, the cervix
is a marker of low sensitivity (a considerable proportion of
women with a short cervix are likely to deliver at term). At
the same time, the marker has a low rate in the general
population, since cervices measuring 25mm and 20mm
correspond respectively to a 5th and a 3rd percentiles in
the population curve of cervical measurement.54 A cohort54

with almost 3 thousand pregnant women evaluated the
performance of 28 markers in the second trimester of
pregnancy, and it showed that a short cervix has a sensitivity
of 36.8% for preterm birth before 35 weeks. This means that
almost two-thirds of women with preterm birth below this
gestational age would not be screened using this criterion,
resulting in elevated false-negative rates of the method.
Therefore, despite the positive association with preterm
birth, a short cervix seems to be an inappropriate marker
to compose predictivemodels, resulting in lowefficacywhen

employed in the clinical practice.45,54,55 Even serial meas-
urements of the cervix, based on the theory that shortening
of the cervix over the weeks could be a better predictor of
preterm birth, showed aworse predicitive performance than
a single measurement.69

A prospective observational study70 included more than 9
thousand nulliparous pregnant women from 8 centers across
the United States, and it evaluated the performance of fetal
fibronectin and transvaginal measurement of the uterine
cervix inpredicting spontaneouspretermbirth. The areaunder
the ROC curve was of 0.59 for fetal fibronectin� 50ng/dL, and
of 0.67 for cervices shorter than 25mm. The model containing
both variables had an area under the ROC curve of 0.67. The
authors concluded that the performance was poor and of low
clinical utility.

In summary, systematic reviews have concluded that
there are no markers in the literature that can be applied
in the clinical practice to predict spontaneous preterm birth
with a good performance, and that enable new preventive
approaches and studies in this area.71

Metabolomics and Preterm Birth

The term “omics sciences” is applied to the field of knowledge
that focuses on genomic studies, gene identification, DNA
sequence polymorphisms, genes and the genome; transcrip-
tomics, which is focused on the study of gene expression –

RNAs; proteomics, the large-scale study of proteins; and
metabolomics, the scientific study of chemical processes
involving metabolites.72–75 The application of each technique
to investigate markers or the pathophysiology of diseases,
primarily those involving complex mechanisms that have
not yet been fully elucidated, is basically dependent on the
objectives and resources available. Actually, an integrated
application of the various methods may be the best option.74

The main advantage of metabolomics is that it seems to be
closer to disease phenotype, presenting the result of the final
pathway of interactions between genes, RNAm and proteins.
According to Dettmer et al,76 genomics tells what can happen,
transcriptomics, what appears to be happening, proteomics,
whatmakes it happen, andmetabolomics,what has happened
and what is happening.

Metabolomics is the science that studiesmetabolites, small
molecules present in different chains of the metabolism of an
organism.77 These small molecules may be substrates, prod-
ucts and cofactors of intracellular and extracellular chemical
reactions such as aminoacids, biliary acids, carbohydrates,
lipids, vitamins and others.78 The group of metabolites in a
certain sample or organism is called metabolome. Different
techniques are used to identify and quantifymetabolites, such
as mass spectrometry coupled with liquid or gas chromatog-
raphy or magnetic resonance imaging. Furthermore, diverse
configurations or variants may be used to obtain a better
performance, depending on the metabolite of interest, its
polarity, the mass spectrum to be studied, or other physico-
chemical characteristics of the metabolites and samples to be
analyzed. Technological advances in instruments for data
acquisition and bioinformatics have provided sufficient aid,
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so that metabolomics is able to identify and analyze hundreds
or even millions of metabolites in a certain biological sample.
Studies on diverse applications in biological samples demon-
strate a high sensitivity in the detection and measurement of
metabolites.77

By identifying andquantifyingmetabolites, this technique is
capableofshowing thefingerprintof themetabolic interactions
of the organism in a certain sample at a certain time. Metab-
olomics is a techniqueknownashypothesis-free, that is, it does
not require an initial hypothesis. Instead of testing a certain
hypothesis, the technique may generate novel hypotheses
through its resultswhen elucidating themarkers andbiological
pathways involved in the process of disease development,
which may not have been clarified.74,76,77 It may be a relevant
complementary tool for the construction of knowledge in
diseases in which the pathophysiology has yet to be fully
elucidated and possibly involves multiple complex genetic
and environmental interactions, such as preterm delivery,
preeclampsia and fetal growth restriction.77,78

Metabolomics has been applied in biological samples for
the investigation of processes ranging from embryogenesis to
the emergence of complex diseases such as cancer, Parkinson
disease, diabetes anddepression.79 In the area ofmaternal and
perinatal health care, it has been mainly applied to identify
biomarkers, which are clinically useful for the performance of
diagnostic or prognostic predictions.74,78,80

After identifying 45 metabolites significantly associated
with preclampsia in serum samples collected at 15 weeks of
gestation from a group of � 39 nulliparous pregnant women
with a history of preeclampsia (compared with 40 pregnant
womenwithout complications), 14metabolites were selected
to compose thefinalmodel (validation). Themodel resulted in
an area under the ROC curve of 0.92, and an OR of 23 (95%
confidence interval [95%CI]: 7–73).81 Another study using
samples of a similar number of women who progressed to
preeclampsia, as well as samples collected a short time earlier
(between 11 and 14 weeks), showed more modest results,
albeit still promising.Themodel containing4metaboliteshasa
detection rate of only 50%, assuming a false-positive rate of
10%, with an area under the ROC curve of 0.81 for cases of
preeclampsia.82 Fews studies on the identificationof biomark-
ers to compose predictionmodels for preterm birth have been
publisheduntil now, andsomenarrative reviewsof thesubject
have described a great heterogeneity in the methodology
employed.74,78,80 To date, there are no systematic reviews
that analyze the performance of metabolomics in predicting
spontaneous preterm delivery.

Many aspects regarding the most effective method to
investigate preterm birth using metabolomic markers should
be discussed. First, there is the type of sample used (urine,
blood, amnioticfluid, hair, vaginal secretion). Then, there is the
time for sample collection (during the clinical presentation of
preterm birth or in the early phase of pregnancy, when there
are no symptoms). Furthermore, metabolomics demands a
high methodological rigor in the collection and storage of
biosamples, since this is a highly sensitive method to identify
small low-weight molecules; various types of “noise”, or
interference in data acquisition, may hinder the identification

of these molecules. Heterogeneity in sample collection and
storage may be the cause. In addition, a well-delineated study
design, with well-defined outcomes, following clear classifica-
tions, associated with sequential validations of findings is
crucial for the reliability and reproducibility of this technique.
Finally, still in the phase of data analysis, caution regarding
some important considerations is emphasized. For example,
hundreds or even thousands of metabolites are usually ana-
lyzed at the same time in a sample. Since the number of
variables (metabolites) is much higher than the number of
samples (individuals), the analysis is very susceptible to signif-
icantly false results. To correct this effect, the Bonferroni
correction may be used, attenuating the significance of the
p-value according to the number of variables (metabolites)
analyzed. The false discovery rate (FDR) method may also be
applied to control the number of false-positive conclusions,
and significance is only assigned to the “most promising”
variables.83 This technique was proposed by Benjamini and
Hochberg83 in the 1990s, and it is based on the proportion
between the true null hypothesis (H0) and the rejected null
hypothesis, decreasing the possibility ofmarkers considered to
be statistically discriminatory. Actually, these markers are not
discriminatory. Theseareonly twoexamplesofmethodological
care required in the phase of data analysis.

Many questions need to be answered concerning the
mechanisms involved in the development of preterm birth:
why do somewomen have early cervical remodeling (with an
evident short cervix on the transvaginal ultrasound in
the second trimester) and others do not? Which and how
are the interactions between different risk factors, including
infection, vaginal bleeding and bodymass index, and how can
they determine preterm birth? In theory, metabolomics
depicts the final pathway resulting from these interactions,
and it seems to be a useful approach not only to predict
spontaneous preterm birth, but also to elucidate the many
mechanisms involved.

Conclusion

In order to adequately address the investigation of preterm
birth, its associated factors and perinatal outcomes, a robust
methodological approach is required, using judicious and
standardized definitions of exposures and outcomes. Based
on this premise, a multifaceted comprehensive approach,
albeit integrated, was proposed for data exploration on the
factors associated with preterm birth, its prediction and the
perinatal outcomes, which may be capable of generating new
knowledge regarding this issue. It is expected that the results
of this approach may contribute to the prediction of the most
effective performance and better understanding of the factors
associated with spontaneous preterm birth and consequent
adverse perinatal results, collaborating with the development
and application of public policies to prevent pretermbirth and
its perinatal consequences. We acknowledge the fact that the
present is an integrative reviewbasedon abiased search in the
literature and on the interpretation of the studies and respec-
tive findings. Although we have not used the standard tools
and strategies tomeasure and report thesebiases,we consider
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that it is a great opportunity to raise the discussion about some
of the risk factors associatedwith sponteaneouspretermbirth,
how preventive strategies based on these factors have been
implemented, and the results so far. We expect that, despite
the limitations of the present integrative review, it may
contribute to the discussion about recognizing women at a
higher risk of having sponteaneous preterm birth and how to
prevent it.
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Abstract Premature delivery often complicates multifetal pregnancies, placing neonates at risk
of serious morbidity andmortality. In select cases, preterm birth of one sibling may not
require delivery of the remaining fetus(es), which may remain in utero for a delayed-
interval delivery, consequently improving neonatal morbidity and mortality. Currently,
there is no consensus on the best protocol for the optimal management of these cases.
We report one case of delayed-interval delivery of a dichorionic pregnancy assisted in
our center. In this case, prophylactic cerclage, tocolytic therapy and administration of
broad-spectrum prophylactic antibiotics enabled delivery at 37 weeks, corresponding
to 154 days of latency, which is, to our knowledge, the longest interval described in the
literature. The attempt to defer the delivery of the second fetus in peri-viability is an
option that should be offered to parents after counseling, providing that the clinical
criteria of eligibility are fulfilled. The correct selection of candidates, combined with the
correct performance of procedures, as well as fetal and maternal monitoring and early
identification of complications increase the probability of success of this type of
delivery.

Resumo O parto pré-termo espontâneo complica frequentemente as gestações multifetais,
condicionando elevada morbimortalidade perinatal. Em determinados casos, o nasci-
mento prematuro do primeiro feto pode não requerer o nascimento do(s) feto(s)
restante(s), que podem permanecer in utero, com o objetivo de diminuir a morbidade e
mortalidade neonatal. Atualmente, não existe consenso quanto à melhor atitude
clínica nas situações de parto diferido. Descrevemos um caso de parto diferido de
gravidez bicoriônica vigiado no nosso centro. Neste caso, a realização de cerclagem, a
terapêutica tocolítica e a administração de antibioticoterapia de largo espectro
permitiu o parto às 37 semanas do segundo gêmeo, o que corresponde a 154 dias
de latência, que, segundo o nosso conhecimento, é o intervalo de diferimento mais
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Introduction

In the last decades, multifetal pregnancies have been increas-
ing as a result of a highermeanmaternal age and increaseduse
of assisted reproductive technologies.1–4 As a result, there is a
high risk of preterm premature rupture of membranes and
preterm delivery, placing neonates at risk of seriousmorbidity
and mortality.1,2 In twin pregnancies, delivery of the second
twin generally follows the birth of the first fetus shortly
thereafter. However, in selected cases, preterm birth of one
sibling may not require delivery of the remaining fetus(es),
whomay remain in utero for an extended period. This event is
defined as a delayed delivery of the second twin, and has been
reported as amanagement strategy to decreasemorbidity and
optimize the survival of the remaining fetuses after the
spontaneous preterm birth of one fetus during a multifetal
gestation.1,5,6 Despite the interest in this subject, in the
literature there is still a lack of an universally-accepted proto-
col for the optimalmanagement of these cases.1–3,7,8Here, we
report the results of one dichorionic pregnancywith a delayed
delivery of 154 days assisted at our center.

Case Report

A 33 year-old healthy woman, with 2 previous late abortions,
was followed in our institution due to a dichorionic twin
pregnancy. She had two embryo transfers after a successful
assisted reproductive technology (ART) cycle. She was admit-
ted to our emergency department at 15 weeks due to regular
contractions. During the pelvic examination, bulging mem-
branes and a complete cervical dilatation was observed, with
subsequent en caul delivery of the presenting fetus. After the
deliveryof thefirst twin, theuterine contractionsceased. There
were no signs of chorioamnionitis. The amniotic membrane of
the second twin remained intact, andultrasonography showed
a healthy remaining fetus. The parents were informed about
the option of deferring delivery of the remaining fetus along
with its benefits andpossible complications for themother and
remaining fetus. After the parents decided to defer the delivery
of the remaining fetus, cervical cultures were taken, and a
McDonald cerclage was performed under general anesthesia.
Tocolysis with 25mg of indomethacin was administered 4
times a day for 2 days, and broad-spectrum antibiotics (ampi-
cillin and gentamycin) were administered for 7 days. The
mother was continuously monitored through clinical assess-
mentand laboratory tests.No signsof infectionwere listed, and
serial ultrasonography confirmed fetal growth and wellbeing.

The cervical length was monitored weekly with transperineal
ultrasonography.Duetomaternal and fetal stability, thepatient
was discharged at the 17thweek of pregnancy. A transperineal
ultrasound revealed a stable cervix, with 21mm in length. The
remaining pregnancy was as expected. At the 37th week,
the cervical cerclage suture was removed. And at 37 weeks
and 1 day, 154 days after the delivery of the first fetus, the
remaining fetus was delivered vaginally. The second baby
weighed 2,980 g, and the Apgar score was 9 at the
1st minute, and 10 at the 5th minute. No maternal morbidity
occurred after the delivery, and thebabygirl had anuneventful
neonatal course.

Discussion

Delayed-interval deliverywas first reported in the 1960s as a
means of prolonging pregnancy for multifetal gestations
after spontaneous delivery of the first fetus.6,9 Since then,
several case reports of asynchronous delivery have been
published. To our knowledge, the published case with the
longest interval between the births of both twins was also
154 days.10 This prolongation of the gestational period
enables the reduction of premature and neonatal morbidity,
and increases the survival rate of the remaining fetus.1,7,10,11

Consistent with this, Van der Straeten et al12 reported a
decrease of 13.4% in mortality with a delayed delivery of
the second fetus.2,12 It is essential that a number of con-
ditions for deferred delivery of the second fetus are present:
multifetal gestation with delivery of the first fetus before the
30th week, diamniotic pregnancy, intact membranes in the
remaining gestational sac, and absence of fetal or maternal
indication for delivery.2,7,11,13 These inclusion criteria were
all fulfilled in our case. The optimal management for a
delayed-interval delivery has not yet been defined. Cerclage,
tocolysis, hospitalization, and antibiotic therapy are all still
controversial procedures.1,2,7–9,13

The use of prophylactic cerclage is the most controversial
issue among the recommended procedures.7,8,11,13,14 For
some authors, it is a routine procedure, while for others it is
recommended only if the etiology of the spontaneous delivery
is cervical insuffiency.7,8,11 Zhang et al15 concluded that in
cases of delayed-interval delivery, immediate cervical cerclage
after the first delivery is associated with a significantly longer
delivery interval between twinswithout increasing the rate of
intrauterine infection.2,10,15 Themedian interdelivery interval
was 8 and 25 days in patients without and with cervical
cerclage respectively.10 Cerclage can minimize the exposure

longo descrito na literatura. A tentativa de diferir o parto do segundo feto na
periviabilidade é uma opção que deve ser oferecida aos progenitores, após aconse-
lhamento e desde que se cumpram os critérios clínicos de elegibilidade. A seleção
correta das candidatas, em conjunto com a realização de corretos procedimentos,
monitorização fetal e materna e identificação precoce de complicações aumentam a
possibilidade de sucesso deste tipo de parto.

Palavras-chave

► Parto diferido
► Gravidez gemelar
► Parto pré-termo
► Morbidade materna
► Morbidade neonatal
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of the fetal membranes to vaginal bacteria, and may provide
stability to the cervix.2 In our case, we performed a cervical
cerclage and no intrauterine infection was detected. The use
and duration of the tocolysis in cases of asynchronous delivery
are not well established.11 Some authors recommend routine
tocolysis after the birth of thefirst twin, until the contractions
cease.7,13 Others use tocolytic therapy even if there is no
contractility, in cases of the performance of cerclage. In these
cases, a course of 48 hours of tocolytic therapy may curb the
uterine contractions precipitated by the cervical manipula-
tion.16 Furthermore, studies demonstrate that the perinatal
results in situations of threatened labor are not better when
tocolysis are used as a maintenance therapy, or with repeated
courses of tocolysis.11 Because of that, tocolysis with indo-
methacin was performed 48 hours after the prophylactic
cerclage. Some authors advocate strict bed rest in the hospital
until the delayed delivery. Others believe that a prolonged
hospitalization is not necessary. Up to now, no management
has proved to be superior to the other.7,13,17,18 In the case
herein reported, given the maternal and fetal stability, the
patient was discharged.

We opted for broad-spectrum prophylactic antibiotics,
which are routinely administered by most authors to prevent
the onset of an infection.7,9,11 There is no consensus about the
antibiotics of choice, the duration of the treatment, and the
route of administration. However, the therapeutic schemeused
insituationsofpretermprematureruptureofmembranescould
be extrapolated to cases of asynchronous delivery, because the
infectious agents are similar.11 In addition to protecting against
infections, antibiotics often have tocolytic properties.7,9 Given
the cervical stability, no steroid therapy was administered at
24 weeks. Most studies demonstrate that maternal morbidity
associatedwith asynchronous delivery is rare.9However, some
authors describe a considerable incidence of serious maternal
morbidity due to intrauterine sepsis and septicemia.6,7 Careful
monitoring canprevent themore seriousmaternal risks.We do
not report any maternal complication. Neonatal survival and
morbidity are primarily dependent on gestational age at
birth.6,7 Different clinical centers describe different survival
rates, which range from 29% to 82%.10 The long-term outcome
and neurological development seems to be comparable to
those of children with the same gestational age.9,19 In the
casereportedhere, thefetal short-termoutcomeswereoptimal,
with no neonatal morbidity.

In conclusion, delayed-interval delivery is a useful and
possible therapeuticoption for themanagementof the remain-
ing fetus, enabling the improvement of neonatal survival and
decreasing morbidity.1,5,6 Selecting optimal candidates for
delayed-interval delivery is fundamental, and parents should
always be counseled about the potential risks and benefits of
the procedure.6,11,20,21 Further research in this field is needed
to generate standardized management guidelines for the
deferred delivery.1–3,7,8 In the caseherein reported, the perfor-
mance of prophylactic cerclage, a short course of tocolytic
therapy, and the administration of broad-spectrum prophylac-
tic antibiotics enabled the delivery of the second fetus at
37 weeks, corresponding to 154 days of latency.
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reasons that explained the inclusion of some and the exclusion of oth-
ers described? Is the diff erence found statistically signifi cant? Make sure 
there are suffi  cient analyzes to show the statistically signifi cant diff er-
ence is not due to any bias (eg. lack of comparability between groups 
or distortion in data collection). If the diff erence found is signifi cant, 
is it also relevant? Specify the clinically important minimal diff erence. 
Make clear the distinction between statistically relevant diff erence and 
relevant clinical diff erence. Is it a one- or two-tailed test? Provide this 
information if appropriate. What statistical program is used? Inform the 
reference where to fi nd it, and the version used.

Abstract: Does the abstract contain the proper article synthesis?

Recommendation on the article: Is the article in acceptable statistical stand-
ard for publication? If not, can the article be accepted after proper review?

Source: *Pereira MG. Artigos Científi cos – Como redigir, publicar e avaliar. 
Rio de Janeiro: Guanabara-Koogan; 2014.

IMPORTANT!

RBGO joined the initiative of the International Committee of Medical Journal 
Editors (ICMJE) and the EQUATOR Network, which are aimed to improve the 
presentation of research results. Check the following international guides:

Randomized clinical trial: 
http://www.consort-statement.org/downloads/consort-statement 

Systematic reviews and meta-analysis: http://www.scielo.br/pdf/ress/
v24n2/2237-9622-ress-24-02-00335.pdf 

Observational studies in epidemiology: strobe-statement.org/fi lead-
min/Strobe/uploads/checklists/STROBE_checklist_v4_combined.pdf 

Qualitative studies: http://intqhc.oxfordjournals.org/content/19/6/349.long 

Results

The purpose of the Results section is to show the study fi ndings. It is the 
original data obtained and synthesized by the author with the aim to answer 
the question that motivated the investigation. For the writing of the section, 

present the results in logical sequence in the text, tables and illustrations, fi rst 
mentioning the most important fi ndings. Do not repeat all information of the 
tables or illustrations in the text. Emphasize or summarize only important ob-
servations. Additional or supplementary materials and technical details may 
be placed in an appendix where they will be accessible without interrupting 
the fl ow of the text. Alternatively, this information may be published only in 
the electronic version of the Journal. When data are summarized in the results 
section, provide numerical results not only in derived values (eg. percentages),
but also in absolute values from which the derivatives were calculated, and 
specify the statistical methods used for their analysis. Use only the tables and 
fi gures necessary to explain the argument of the work and evaluate its foun-
dation. When scientifi cally appropriate, include data analysis with variables 
such as age and sex. Do not exceed the maximum limit of fi ve tables, fi ve 
charts or fi ve fi gures. Tables, charts and/or fi gures should be included in the 
body of the manuscript and do not count the requested limit of 4000 words.

ATTENTION!

In Case Studies, the Methods and Results sections should be 
replaced by the term Case Description.

Discussion

In the Discussion section, emphasize the new and important aspects 
of the study and the conclusions derived therefrom. Do not repeat 
details of data or other information presented in the introduction or 
results sections. For experimental studies, it is useful to begin the 
discussion by briefly summarizing the main findings, comparing and 
contrasting the results with other relevant studies, stating the limita-
tions of the study, and exploring the implications of the findings for 
future research and clinical practice. Avoid claiming precedence and 
referring to incomplete studies. Do not discuss data not directly related 
to the results of the presented study. Propose new hypotheses when 
justifiable, but qualify them clearly as such. In the last paragraph of 
the Discussion section, cite which information of your work contributes 
relatively to advancement of knowledge.

Conclusion

The Conclusion section has the function of relating the conclusions to the 
objectives of the study, but authors should avoid unfounded statements 
and conclusions not adequately supported by data. In particular, authors 
should avoid making statements about economic benefi ts and costs unless 
their original includes economic analysis and appropriate data.

References

A study is based on the results of other research that preceded it. Once 
published, it becomes support for future work on the subject. In the 
report of their research, authors state the references of prior works 
consulted that they deem pertinent to inform readers, hence the im-
portance of choosing good References. Properly chosen references lend 
credibility to the report. They are a source for convincing readers of the 
validity of facts and arguments presented.

Attention! For manuscripts submitted to RBGO, authors should num-
ber the references in order of entry into the manuscript and use those 
numbers for text citations. Avoid excessive references by selecting the 
most relevant for each statement and giving preference to the most 
recent work. Do not use hard-to-reach quotations, such as abstracts 
of papers presented at congresses, theses or restricted publications 
(non-indexed). Seek to cite the primary and conventional references (ar-
ticles in scientifi c journals and textbooks). Do not use references such 
as ‘unpublished observations’ and ‘personal communication’. Authors’ 
publications (self-citation) should be used only if there is a clear need 
and relationship with the topic. In this case, include in bibliographical 
references only original works published in regular journals (do not cite 
chapters or revisions). The number of references should be 35, in ex-
ception review articles. Authors are responsible for the accuracy of data 
contained in the references.

Please check the American Medical Association (AMA) Citation Style to 
format your references.



*The Instructions to Authors of this journal were elaborated based in the 
literary work Artigos Científi cos: Como redigir, publicar e avaliar de 
Maurício Gomes Pereira, Editora Guanabara Koogan, 2014.
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