ORIGINAL RESEARCH

Bagcilar Med Bull 2021;6(4):376-381
DOI: 10.4274/BMB.galenos.2021.06.073

The Effect of First Trimester Smear Results on
Pregnancy and Neonatal Outcomes in a Turkish

Population

Birinci Trimester Smear Sonuclarinin Gebelik ve Yenidogan Sonuclarina

Etkisi

® Fatma Ketenci Gencer!, ® Semra Yiiksel2, @ Serkan Kumbasarl, ® Ozlem Sogiit!

IUniversity of Health Sciences Turkey, Istanbul Gaziosmanpasa Training and Research Hospital, Clinic of Obstetrics and Gynecology, Istanbul,

Turkey

2University of Health Sciences Turkey, Basaksehir Cam and Sakura City Hospital, Clinic of Obstetrics and Gynecology, Istanbul, Turkey

Objective: We aimed to investigate the relationship between neonatal
and pregnancy outcomes and cervicovaginal smear-determined reactive
cellular changes and/or inflammation revealing an infectious agent in the
first trimester of pregnant patients.

Method: A total of 153 pregnant women, who were in their first trimester
period, were enrolled to the study. Records related to the pregnancy and
neonates were identified and further analyzed.

Results: In terms of smear results, of 152 patients, 54 (35.5%) were
reported as normal while 96 (63.2%) had reactive cellular changes
and/or inflammation and 2 (1.3%) had atypical squamous cells of
undetermined significance. In 117 patients (76.4%), no infectious agent
was observed while 22 patients (14.5%) had fungus (candida), 8 had
protozoon (trichomonas vaginalis), and 5 (3.3%) had bacterial vaginosis.
There was no statistically significant difference observed for average
pregnancy weeks, baby’s birth weight, preterm birth and neonatal
intensive care need between patients with reactive cellular changes and/
or inflammation and those with normal smear results (p=0.72, p=26,
p=0.44, p=0.52).

Conclusion: We found no association between inflammation or reactive
cellular changes of smear results in the first trimester of pregnancy and
adverse pregnancy or neonatal outcomes as being first research in our
country.

Keywords: Neonatal outcome, pregnancy, smear, preterm birth, vaginal
infections

Amac: Calismamizda gebeligin ilk trimesterinde bagvuran gebe kadinlarin
servikovajinal smear sonuclarindan elde edilen ve enfeksiydz bir ajanin
gostergesi olan reaktif selller hiicre ve enflamasyon bulgularinin, gebelik
ve neonatal sonuglar Uzerindeki etkisini aragtirmayi amacladik.

Yontem: Gebeliginin ilk trimesterinde olan 152 gebe kadin g¢alismaya
dahil edildi. Gebelik ve yenidogan sonuclari kaydedilerek analiz edildi.

Bulgular: Gebeliginin ilk trimesterinde olan 152 gebe kadinin smear
sonuglarina bakildiginda 54'nin (%35,5) sonucu normal, 96'sinin
(%63,2) sonucu reaktif selliler hiicre ve/veya enflamasyon ve 2'sinin
(%1,3) sonucunun ise ASCUS (6nemi belirlenememis atipik skuamoz
hucreler) oldugu gordldu. Yiz on yedi hastada (%76,4) enfeksiyon ajanina
rastlanmazken, 22 hastada (%14,5) mantar (kandida), 8 hastada protozoon
(trichomonas vaginalis), 5 hastada ise (%3,3) bakteriyel vajinozis tespit
edildi. Smear sonucu reaktif selliler hiicre ve/veya enflamasyon ya da
normal ¢ikanlar arasinda ortalama gebelik haftasi, bebek dogum kilosu,
preterm dogum ve neonatal yogun bakim ihtiyaci bakimindan istatistiksel
olarak anlamli bir fark tespit edilemedi (p=0,72, p=26, p=0,44, p=0,52).

Sonug: ilk trimesterde olan gebelerde, smear sonucunun reaktif seliiler
hiicre ve/veya enflamasyon ¢ikmasi ile koti gebelik ve yenidogan
sonuglari arasinda anlamli bir iliski tespit edilememistir ve bu ¢alisma
llkemizde bu konuyu arastiran ilk galigmadir.

Anahtar kelimeler: Gebelik, neonatal sonug, preterm dogum, smear,
vajinal enfeksiyonlar
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Introduction

Pap smear provides us information about epithelial
abnormalities as well as about some vaginal infections.
In determining bacterial vaginosis (BV), Pap smear, and
microbiological tests have a sensitivity 0f43.1% and 77.8%
and a specificity of 93.6% and 97.7%, respectively. In that
case, despite not being as sensitive as microbiological
tests, they are considered enough for the diagnosis
of a BV due to its high specificity (1). BV is a common
vaginal infection in pregnancy having a prevalence rate
of 7-30% and instead of lactobacillus, there are increased
number of Gardnerella vaginalis, Prevotella bacteroides,
Mycoplasma hominis, and Mobiluncus (2). Many doctors
treat symptomatic BV due to its known association with
preterm birth, miscarriage, postpartum endometritis,
and lower birth weight. In addition, it is recommended
to scan for asymptomatic BV in pregnancy (3). If there is
a vaginal infection in pregnant woman originated from
aerobic bacteria, it should be treated to improve perinatal
results (4). In some publications, authors have reported
an association between human papilloma virus (HPV)
infection and BV and concluded that HPV-high risk (HPV-
HR) may be present in case of BV presence (5).

In terms of candidal infections, during a Pap smear
evaluation, candidal mycelium and conidium may show
a specificity of 99.83% and 99.62% and a sensitivity of
92.18% and 94.53%, respectively (6). Additionally, vaginal
candidiasis is observed with a rate of 31.4% among
pregnant women, while its rate is 19.9% among non-
pregnant women. Asymptomatic candidiasis is observed
with a rate of 45.6% among pregnant women, while its rate
is 16% among non-pregnant women. The negative effect
of vaginal candidal colonization on perinatal results is not
as clear as BV and the efficiency of scanning in pregnancy
should be researched (7).

In communities not having got accustomed to periodical
control visit, like in our country, visiting doctor for routine
control during pregnancy provides a good opportunity to
scan neoplastic changes and infectious agents of cervix.
Previous studies have showed that one of each 100 cervix
cancer patients was pregnant at the time of diagnosis (8).
Pap smear test during pregnancy, different results between
pregnancy outcomes and cervical inflammation, and HPV
infection were reported. The cervical inflammation and
HPV infection were associated with negative obstetric
outcomes such as preterm birth, preeclampsia, cervical
incompetence, and neonatal sepsis. There has been
no reported exact association with adverse obstetrical

outcomes and newborn outcomes with infectious agents
apart from BV in recent reports (9).

In our study, we aimed to investigate the association
between the smear results of the women in first trimester
and pregnancy or neonatal outcomes.

Materials and Methods

The study was retrospectively conducted in between
March 2018 and May 2019, with the pregnant women
in their first trimester visit to University of Health
Sciences Turkey, Gaziosmanpasa Training and Research
Hospital, in which smear results and risk factors were
evaluated. Ethical approval was obtained from Ethics
Committee of University of Health Sciences Turkey,
Istanbul Gaziosmanpasa Training and Research Hospital
(no: 91,02.06.2020). socio-demographical
information such as age, smoking status, parity, number
of partners, pregnancy week, first sexual activity age,
contraception method, and birth styles were recorded.
After the required informed consents were obtained,
smear results were recorded. One hundred-four pregnant
women’s hospital records who gave birth in University
of Health Sciences Turkey, Istanbul Gaziosmanpasa
Training and Research Hospital, as well as birth and
neonatal records of 48 pregnant women who gave birth
in another hospital, were obtained by communicating
via telephone.

Patients’

For smear test process in pregnant women, after providing
the related information and getting the consent, cervix
was visualized in lithotomy position via sterile single-
use speculum and swap sample was taken from cervix
with Ayre spatula, then pap-smear samples taken as
liquid-based samples were evaluated with Bethesda
system in pathology laboratory. Same swap samples were
investigated for HPV types, chlamydia, and gonorrhea
with real time polymerase chain reaction (PCR) system.
Reactive cellular changes were defined as increase of
nuclear volume, binucleation, cytoplasmic vacuolization,
and polychromasia (10). Intense leukocyte presence in
smear was defined as inflammation. Gestational age
was determined based on last mensuration dates of
patients or based on initial ultrasound measurements
if measurements were not conforming with the last
mensuration date. Gestational week was recorded in the
time of smear test and all of them were less than 14 weeks
of gestation. Gestational week of birth was recorded along
with birth weight. The babies whose cardiac activities
stopped before 20 weeks were defined as miscarriage.
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Statistical Analysis

Data analysis was done with SPSS 23™ version (IBM Corp,
Armork, USA). Variables were stated as average + standard
deviation or median (minimum-maximum). Parametric
variables’ conformity with normal distribution was
evaluated with the Kolmogrov-Smirnov test. In comparison
of the variables, the Student-t test or Mann-Whitney U test
was used. In comparison of nominal data, the chi-square
test was used. p<0.05 value was accepted as statistically
significant.

Results

One hundred-fifty three pregnant women between 18 and
41 years old visited for first trimester control and performed
vaginal smear for presence of infectious agents during the
study period were included into the study. One patient was
excluded due to that her newborn data were not accessible.
The study was conducted with 152 pregnant women and
newborn results. Patients’ socio-demographic data are
shown in Table 1. Age range was between 18 and 41 years
and the average age was 28+5.9 years in our study. The
average pregnancy week was 11 weeks. In terms of smear
results, among 152 patients, 54 (35.5%) were reported as
normal, while 96 (63.2%) had reactive cellular changes
and/or inflammation, and 2 (1.3%) had atypical squamous
cells of undetermined significance (ASCUS). Comparisons
were performed between the groups having normal and
inflammation and/or reactive cellular results. Considering
infectious agent findings obtained from smear results of
the population, 117 patients (76.4%) had no infectious
agent while 22 patients (14.5%) had fungus (candida), 8 had
protozoon (trichomonas vaginalis), and 5 (3.3%) had BV
(Table 2).

After excluding 2 patients with ASCUS, demographical
data of remained patients were compared according
to the groups having normal smear result and having
reactive cellular changes and/or inflammation and results
were summarized in Table 3. In terms of the patients’ age,
smoking status, pregnancy, parity and average pregnancy
weeks, there were no difference among the groups. In
patients having inflammation in smear result, pelvic
inflammatory disease history was meaningfully higher,
and first coitus age was also younger [(p=0.03), (p=0.03)]
(Table 3). Chlamydia and gonorrhea tests in all patients
were resulted as negative. In terms of HPV, 2 pregnant
women, having ASCUS results, had negative HPV results.
Among the remained 150 patients, in the group having 54
pregnant women with normal smear results, 2 patients
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Table 1. Demographic characteristics of the patients

Total number of the patients: 152

Age 28+5.9 (18-44)
Gravida 2.5(1-8)
Parity 1(0-3)

Gestational week 11 (5-13)

Smear result

Normal 54 (35.5%)
Reactive cellular 96 (63.2%)
ASCUS 2 (1.3%)

ASCUS: Atypical squamous cells of which significance were not determined

Table 2. Infectious agents obtained from the smear results

Infectious agent Number of cases  Percentage
Bacterial vaginosis 5 3.3%

Fungal infection (candida) 22 14.5%
Protozoon (trichomonas) 8 5.8%

None nz 76.4%

had HPV 16 positive and 1 patient had HPV HR positive.
In the other group including 96 patients reported to have
smear results with inflammation or reactive cellular
changes, 1 patient had HPV 16 positive and 2 patients had
HPV HR positive. No HPV 18 positivity was observed in
each group (Table 4).

Considering groups’ pregnancy and neonatal outcomes, no
statistically significant difference was observed regarding
the average pregnancy weeks, baby’s birth weight, preterm
birth, and neonatal intensive care need (Table 5). One
patient having a smear result reported as reactive cellular
changes had in-utero-mort-fetus in the 28" week.

Discussion

In the retrospective study we conducted, no statistically
significant difference was observed between the groups
having smear results as normal and the ones with
inflammation and/or reactive cellular changes in terms of
pregnancy and neonatal outcomes. In the group having a
smear result with inflammation, first sexual intercourse
age was determined earlier and the rate of patients with
PID history was higher (p=0.03, p=0.03). In a retrospective
and community-oriented study by Nimrodi et al. (11),
pregnancy and neonatal outcomes of pregnant women
having HPV infection or inflammation in Pap smear
result were compared and the results were discussed in
terms of preterm birth, cervical incompetence, and low
birth weight. When the group having HPV positivity or
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Table 3. Comparison of the demographic properties of the groups

150 patients Smear normal

Smear inflammation and/or reactive cellular p

(n=54) changes (n=96)
Age 26.916.5 28.6%5.5 0.082
Smoker women 6 (11.1%) 14 (14.6%) 0.54d
Gravida 2 (1-6) 3(1-8) 0.99°
Parity 1(0-3) 1(0-1) 0.37°
Multipartnerity 1(1.9%) 2 (21%) 0.99d
Gestational week 9.6+2.6 101+2.5 0.212
First coitus age 22.4+4.5 20.61+3.8 0.03a
History of cesarean section 8 (14.8%) 26 (271%) 0.08¢
History of pelvic inflammatory disease 1(1.9%) 12 (12.5%) 0.03d
Intrauterine device usage 5(9.3%) 10 (10.4%) 0.82¢

a Student's t-test, ® Mann-Whitney U test, ¢ chi-square test,  Fisher's exact test

Table 4. HPV types of the patients

Smear result Normal
HPV negative 51(94.4%)
HPV 16 positive 2 (3.7%)
HPV-HR positive 1(1.9%)

Inflammation and/or reactive cellular changes
93 (96.9%)

1(1%)

2 (21%)

HPV-HR: Human papillomavirus-high risk

Table 5. Comparison of pregnancy outcomes of the patients

150 patients Smear, normal
Term delivery 38.4%2.0
Preterm delivery 7 (14%)

Birth weight (gr) 33041500
Neonatal intensive care unit 9 (16.7%)

administration (number, %)

Inflammation and/or reactive cellular changes p
38.3*+1.8 0.722
7 (8%) 0.26b
32391464 0.443
11 (11.5%) 0.51

a Student'’s t-test, © chi-square test, one patient who had reactive cellular changes in her smear result was diagnosed with in utero mort fetus in the 28 week of gestation

inflammation in Pap smear was compared with the group
having no anomaly, it was concluded that there was no
statistically significant difference between obstetric or
neonatal outcomes (11). In our study, we observed that HPV
positivity was very low, so it was not possible to evaluate
risk statistically but we neither determined a meaningful
difference in comparison of newborn results of the group
having a smear result with inflammation or reactive cellular
changes, and the group having a normal smear result. In
another community-oriented study by Buchmayer et al.
(12), finding of coccobacillus or trichomonas in Pap smear
samples taken from pregnant women was evaluated as risky
in terms of fetal development, and if this positive result was
within 4 weeks prior to the birth, it was associated with 4
times more risk of preterm birth. In our study, trichomonas
vaginalis was determined in 8 cases and bacterial agent
in 5 cases. Neonatal outcomes of these patients were not
negative. In a cohort study by Jacobsson et al. (13), even not

being statistically significant, 2 times more preterm delivery
was observed in pregnant women having a pap smear
result with BV within first trimester, and also a threefold
increase was determined in these patients’ postpartum
endometriosis frequency. In our study, we investigated
Pap smear in pregnant women within first trimester and
the percentage of smears with bacterial agent was 3.3%,
and there was no negativeness observed in these patients’
neonatal outcomes.

In a study by Quinlivan et al. (14) including pregnant
women younger than 17 years old, 27% of the participants
had chlamydia positivity and 38% had abnormal smear
findings. It is especially stated that scanning and treating
chlamydia is important in terms of reducing newborn
febrile morbidity (14). In our study, there was no adolescent
pregnant, and all chlamydia results were negative, in this
respect we believe that the chlamydia is not a threatening
agent for our region.
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In smear samples taken by Helou et al. (15) from pregnant
women within 15-20 weeks, BV was determined in 15% of
the patients and it was concluded that this rate was not
associated with preterm birth. Pregnant women who are in
their first trimester (<14™ weeks of gestation) were included
in our study and BV frequency was 3.3%. The difference
in BV rate may be resulted from the patient group being
within different gestational weeks but still, the preterm
delivery was not associated with BV in both studies. In a
study by Svare et al. (16), including pregnant women within
second trimester, BV was determined in 16% of cervical
smear samples and it was concluded that this condition
constituted an independent risk for lower birth weight,
preterm birth and chorioamnionitis. The study of Svare et
al. (16) was conducted on pregnant women before 20 weeks
within second trimester, in this respect the obtained results
might be associated with the selected patient group.

Inastudy by Smith etal. (17), HPV positivity rate in pregnant
women within first trimester was determined as 0.8%. In
our study, this rate was determined as 1.3% and, also 2
patients having a smear test with ASCUS had a negative
HPV result. In the remaining patients, no statistically
significant difference was determined between the group
having a normal smear result and the group having a smear
result with inflammation or reactive cellular changes in
terms of HPV positivity (17).

There are few studies related to this condition in our
country. Ivit et al. (18) determined BV in 16% of patients,
candida in 10% and trichomonas in 5%, and this study only
reveals the frequency of infectious agents in first trimester.
The most frequent vaginal infection in our study was
fungus (candida) with a rate of 14.5%. BV rate was 3.3%,
while trichomonas rate was 5.8%. Apart from BV frequency,
both studies had similar results. In our country, cervical
smear studies on pregnant women are rather related to
the reliability of smear on pregnant women and almost all
concluded that it is a good scan during pregnancy (19-21).

Study Limitations

During the study, we had some limitations. The most
important limitations were the sample size and the low
frequency of infectious agents detected in Pap smear;
therefore, statistical analysis was not too strong for the
infected cases.

Conclusion

We found no association between inflammation and/or
reactive cellularchanges of smearresultsin thefirsttrimester
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of pregnancy and adverse pregnancy or neonatal outcomes.
This is the first study investigating the relationship between
first trimester smear results on pregnancy and neonatal
outcomes in our country. For revealing this relation better,
studies having a broader sample size are needed.
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