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Background: Anogenital wart (AGW) is normally more pronounced during pregnancy. However, its impact on perinatal outcomes
remains limited.

Objective: To demonstrate perinatal outcomes in pregnant women with AGWs at the time of delivery.

Materials and Methods: All medical charts of pregnant women with AGWs at the time of delivery at Siriraj Hospital, Mahidol
University between January 2007 and December 2016 were reviewed. The characteristics and perinatal outcomes were compared
with all deliveries during the same period using inferential statistics.

Results: From the 90,262 deliveries, 490 women (0.54%) with AGWs were included in the present study. The participants’ mean
age was 24.5+6.8 years with the GA at 38.0+2.3 weeks. Of them, 70.0% was primigravida and 3.5% had history of AGWs before
the current pregnancy. Two thirds were educated to at least high school. Screening for sexually transmitted infections (STIs)
showed human immunodeficiency virus (HIV) infection at 5.3%, hepatitis B at 1.6%, and syphilis at 1.2%. The cesarean section
rate was 41.6%. Compared with all deliveries during the same period at Siriraj Hospital, Mahidol University, the participants
had higher prevalence of LBW (RR 1.39; 95% CI 1.16 to 1.67), VLBW (RR 1.82; 95% CI 1.09 to 3.06), overt DM (RR 2.94; 95%
CI1.32 to 6.55), teenage pregnancy (RR 3.13; 95% CI 2.72 to 3.61), syphilis (RR 6.79; 95% CI 3.02 to 15.27), HIV infection (RR
9.47; 95% CI 6.44 to 13.91), and hepatitis B infection (RR 20.73; 95% CI 10.03 to 42.85).

Conclusion: Pregnant women with AGWs at the time of delivery had a higher risk of having overt DM, concurrent sexually-
transmitted infections, and low birth weight newborn.
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Anogenital wart (AGW) is the most common
sexually transmitted disease (STD) worldwide with a
prevalence of 2% to 43% in the female population®.
The prevalence may decline in countries that have
high accessibility to the vaccine against its etiologic
organism, human papillomavirus (HPV) type 6 and
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11®. However, AGW remains problematic in many
regions, including Thailand. AGW is a disease
involving mucocutaneous junction or cutaneous area
rather than mucous membrane®. During pregnancy,
there is a high tendency for excessive proliferation and
recurrence, which may lead to obstructed birth canal.
This has been explained by the increased moisture in
vaginal milieu and the down-regulated cell-mediated
immunity™”.

Previous studies have shown the adverse
association between AGW and pregnancy, including
premature rupture of membranes (PROM)®10)
preterm birth (PB)®!'""'9, and pre-eclampsia*'.
The presence of HPV increases the expression of
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metalloprotease (MMP), a cytokine that weakens
fetal membranes, resulting in PROM®. PB and pre-
eclampsia may partly be explained by the damaged
extravillous trophoblastic cells caused by HPV,
leading to placental dysfunction!-'4.

Besides, AGWs appears to be a risk factor for
maternal episiotomy wound infection'®. Likewise,
there is an increased rates of neonatal respiratory
papillomatosis, which is a rare event with the
incidence of 1.7 to 4.3 per 100,000 infants, in infants
born to women with active lesions during delivery
with long exposure to vaginal secretion of more
than 10 hours!72Y, In contrast, some studies have
shown such sequelae among women with AGWs. For
example, an epidemiological study in 227,267 Israeli
women demonstrated no adverse perinatal outcomes
except the higher rate of cesarean delivery'. Due
to the high prevalence of HPV-related disease in
Thailand, the present study aimed to demonstrate
perinatal outcomes in Thai pregnant women, who
had never received HPV vaccine, with active AGW
at the time of delivery.

Materials and Methods

The present study was a retrospective chart-
review conducted at the Department of Obstetrics and
Gynecology, Faculty of Medicine Siriraj Hospital,
Mabhidol University between January and June 2018.
It was approved by the Siriraj Institutional Review
Board (SIRB) (COA no. Si310/2561). Of the 90,262
medical charts of pregnant women, 490 cases with
active AGWs delivered at Siriraj Hospital, Mahidol
University between January 2007 and December
2016. AGW was clinically diagnosed using inspection
of flat or cauliflower-like masses along the genital
tract, including external genitalia and perianal area.

Outcome measures

In Thailand, all pregnant women were tested
for human immunodeficiency virus (HIV) infection,
syphilis, and hepatitis B infection by checking
serum anti-HIV, venereal disease research laboratory
(VDRL), and hepatitis B surface antigen (HBsAg),
respectively, at the first antenatal care (ANC) visit
and during gestational age (GA) 28 to 32 weeks.
Maternal outcomes of interest included presence
of gestational diabetes mellitus (GDM), gestational
hypertension (GHT) or preeclampsia, PB, postpartum
hemorrhage, requested for cesarean delivery, poor
ANC, and maternal anemia.

GA was based on either crown-rump length in
the first trimester or last menstrual period correlating
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with biparietal diameter in the second trimester.
GDM was screened with 50-g oral glucose challenge
test (OGCT) in pregnant women with risk factors.
Women with an abnormal OGCT of 140 mg per dl or
more underwent a 100-g oral glucose tolerance test.
Following the Carpenter-Coustan criteria, GDM was
diagnosed if there was more than one abnormal value.
Overt diabetes mellitus (DM) was defined as being
diagnosed with DM prior to the current pregnancy.
GHT and pre-eclampsia were defined according to the
American College of Obstetricians and Gynecologists
(ACOG)™®. PB was defined as delivery before GA
37 weeks. Poor ANC was defined as having less than
four ANC visits. Maternal anemia were those who had
hematocrit of less than 33%.

The neonatal outcomes of interest included
meconium-stained amniotic fluid, birth asphyxia
(BA), low birth weight (LBW), very low birth weight
(VLBW), and fetal growth restriction (FGR). FGR
was defined as estimated fetal weight below the
tenth percentile. BA was defined as having an Apgar
score of less than 7 at 5 minutes after birth. LBW was
defined as a birth weight of less than 2,500 grams
and VLBW was defined as a birth weight of less than
1,500 grams.

Statistical analysis

Stata, version 12.0 (StataCorp LP, College
Station, TX, USA) was used for data analysis.
Descriptive statistics were used as appropriate,
including n (%), mean =+ standard deviation (SD),
and median with interquartile range (IQR). The chi-
square test was used for the comparison of categorical
variables. Inferential statistics, which was presented
by risk ratio (RR) and 95% confidence interval (CI),
was used to compare the outcome measures between
deliveries with active AGW and overall deliveries
during the same period. A p-value of less than 0.05
was considered statistically significant.

Results

Among all 90,262 deliveries, there were 490
pregnant women having active AGW at the time of
delivery at Siriraj Hospital between 2007 and 2016.
The incidence of active AGW at the time of delivery
was 0.54% and was mostly found among pregnant
women aged between 20 and 29 years old (Figure 1).

The demographic and clinical characteristics of
all participants are shown in Table 1. The participants’
mean age was 24.5+6.8 years with the mean GA at
38.0+2.3 weeks. Of those, 70.0% was primigravida
and 3.5% had history of AGW before the current
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Figure 1. Number of pregnant women with active AGW at
the time of delivery at Siriraj Hospital from January 2007 to
December 2016.

pregnancy. Two thirds were educated to at least high
school or vocational school, and around half were
unemployed. Screening for sexually transmitted
infections (STIs) showed HIV infection at 5.3%,
hepatitis B at 1.6%, and syphilis at 1.2%. The cesarean
section rate was 41.6%.

The characteristics of the participants by age
groups are shown in Table 2. Adolescent participants
tended to have less than four ANC visits, maternal
anemia, extended AGW lesions, and LBW infants
(p<0.05 for all). GDM, overt DM as well as
GHT and pre-eclampsia were more prevalent in
older participants (p<0.05 for all). The following
characteristics were not significantly different among
all age groups, no ANC, PB, FGR, meconium-stained
amniotic fluid, VLBW, and BA.

Comparison of demographic data and pregnancy
outcomes between patients with and without
coincident anogenital warts is shown in Table 3.
Compared with all deliveries during the same period
of time at Siriraj Hospital (n=90,262), the participants
with anogenital warts had higher prevalence of LBW
(RR 1.39; 95% CI 1.16 to 1.67), VLBW (RR 1.82;
95% CI 1.09 to 3.06), overt DM (RR 2.94; 95% CI
1.32 to 6.55), teenage pregnancy (RR 3.13; 95%
CI 2.72 to 3.61), syphilis (RR 6.79; 95% CI 3.02
to 15.27), HIV infection (RR 9.47; 95% CI 6.44 to
13.91), and hepatitis B infection (RR 20.73; 95% CI
10.03 to 42.85) (p<0.05 for all).

Discussion

Coincident AGWs at the time of delivery
appeared more common in pregnant women aged
20 to 29 years. The present study is consistent with
the previous studies in that AGW is more prevalent
in young people regardless of pregnancy status!+?%,
Compared with all women who delivered during the
same period of time (2007 to 2016), the coincidence
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Table 1. Baseline demographic and clinical characteristics
of the participants (n=490)

Characteristics n (%)
Age (years); mean=SD 24.5+6.8
Gestational age (weeks); mean+SD 38.0+2.3
Education
Primary school or less 141 (28.8)
High school/vocational school 266 (54.3)
Bachelor degree or higher 83 (16.9)
Occupation
Temporary job 133 (27.1)
Unemployed/ housewife 215 (43.9)
Office job 28 (5.7)
Student 28 (5.7)
Business owner 86 (17.6)
Primigravida 344 (70.2)
History of prior abortion 48(9.8)
History of AGWs before pregnancy 17 (3.5)
Human immunodeficiency virus infection 26 (5.3)
Hepatitis B 8(1.6)
Syphilis 6(1.2)
Delivery
Normal delivery 280 (57.2)
Vacuum extraction 6(1.2)
Cesarean section 204 (41.6)

AGWs=anogenital warts; SD=standard deviation

of AGWs occurs more commonly among teenage
pregnant women, those with STDs such as HIV
infection, syphilis, and hepatitis B, and those with
DM prior to the current pregnancy. In addition, it
increases the incidence of LBW and VLBW. With the
largest collection of pregnant women with AGWs, the
present study findings are compatible with those in
previous studies®!9).

Abnormal function of placenta in pregnant
women with AGWSs has been proposed as a cause
of PB!""'¥. Despite that, in line with the studies by
Ambiihl et al and Cohen et al in Danish women and
Israeli women, the present study showed that pregnant
women with active AGW at the time of delivery
did not have a greater chance to have PB!3Y. The
finding may be explained by the study setting that
Siriraj Hospital is a quaternary hospital. The baseline
prevalence of PB is quite high (15.4%) while that in
the Israeli women®, it is only 7.9%.

According to the present study, HIV infection
was about 9.5 times more commonly found in

] Med Assoc Thai | Vol.103 | No.3 | March 2020



Table 2. Characteristics of the participants by age groups (n=490)

Demographic data Total (n=490) Age (years); n (%) p-value
n (%) <20 (n=151) 20 to 29 (n=217) >30 (n=122)
No antenatal care 26 (5.3) 12 (8.0) 11(5.1) 3(2.5) 0.129
Antenatal care <4 visits 90 (18.4) 42 (27.8) 37 (17.1) 11 (9.0) <0.001
Maternal anemia 153 (31.2) 62 (41.1) 59 (27.2) 32(26.2) 0.007
Diabetes mellitus <0.001
Gestational DM 18 (3.7) 0(0.0) 4(1.8) 14 (11.5)
Overt DM 6(1.2) 0(0.0) 3(1.4) 3(2.5)
Pregnancy-induced hypertension 0.042
Gestational hypertension 14 (2.9) 1(0.7) 5(2.3) 8 (6.6)
Pre-eclampsia 21(4.3) 6 (4.0) 8(3.7) 7 (5.7)
Preterm birth
Delivery at GA <34 weeks 26 (5.3) 10 (6.6) 8(3.7) 8 (6.6) 0.362
Delivery at GA <37 weeks 91 (18.6) 34 (22.5) 33 (15.2) 27 (19.7) 0.197
Anogenital warts
Intra-vaginal warts 98 (20.0) 38(25.2) 34 (15.7) 26(21.3) 0.074
External warts 432 (88.2) 135 (89.4) 195 (89.9) 102 (83.6) 0.197
Both 39(8.2) 22 (14.6) 11 (5.6) 6(4.9) 0.001
Fetal growth restriction 13 (2.7) 3(2.0) 9 (4.2) 1(0.8) 0.155
Meconium-stained amniotic fluid 15(3.1) 2(1.3) 10 (4.6) 3(2.5) 0.180
Very low birth weight 14 (2.9) 6 (4.0) 5(2.3) 3(2.5) 0.611
Low birth weight 99 (20.2) 45 (29.8) 36 (16.6) 18(14.8) 0.002
Birth asphyxia 43 (18.8) 13 (8.6) 21(9.7) 9(7.4) 0.770

DM-=diabetes mellitus; GA=gestational age

Table 3. Comparison of demographic data, sexually transmitted infections and perinatal outcomes between women with
AGWs and all women who delivered at Siriraj Hospital during 2007 to 2016

Deliveries with active AGWs (n=490) Total deliveries (n=90,262) RR (95% CI) p-value
n (%) n (%)

Cesarean section 204 (41.6) 39,409 (43.7) 0.97 (0.86 to 1.09) 0.569
Teenage pregnancy 151 (30.8) 7,340 (8.1) 3.13(2.72t0 3.61) <0.001
Preterm birth 91 (18.6) 13,890 (15.4) 1.17 (0.97 to 1.42) 0.100
Low birth weight 99 (20.2) 12,369 (13.7) 1.39 (1.16 to 1.67) <0.001
Very low birth weight 14 (2.9) 1,396 (1.6) 1.82 (1.09 to 3.06) 0.022
Fetal growth restriction 13 (2.7) 3,839 (4.3) 0.63 (0.37 to 1.08) 0.091
HIV infection 26 (5.3) 483 (0.5) 9.47 (6.44 to 13.91) <0.001
Pre-eclampsia 22 (4.5) 3,639 (4.0) 1.11 (0.74 to 1.67) 0.622
Overt DM 6(1.2) 373 (0.4) 2.94 (1.32 t0 6.55) 0.006
Gestational DM 18 (3.7) 5,530 (6.1) 0.61 (0.39 to 0.97) 0.032
Hepatitis B infection 8(1.6) 70 (0.1) 20.73 (10.03 to 42.85) <0.001
Syphilis 6(1.2) 161 (0.2) 6.79 (3.02 to 15.27) <0.001

AGWs=anogenital warts; HIV=human immunodeficiency virus; DM=diabetes mellitus; RR=risk ratio; CI=confidence interval

women with active AGWs at the time of delivery  infected women having proclivity to have AGWs is
than those without the lesions. The reason for HIV-  HIV-associated with immune suppressive state®,
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AGW tends to expand, multiply, and recur. Likewise,
overt DM, a chronic disease that impairs cellular
immunity®®, associated with the occurrence of AGWs
at the time of delivery. Apart from HIV infection, the
prevalence of HBV infection and syphilis appeared
dramatically high in this population. The figures are
much higher than those in overall deliveries at Siriraj
Hospital, at 21 times and 7 times for HBV infection
and syphilis respectively. This is paralleled to the
authors previous report that 7.9% of women with
AGWs had other STIs®.

Unlike the study in Israeli women'®, the authors
found no difference in cesarean section rate. The rate
in the Israeli study was 35.4% while that in the present
study was 41.6%. However, the baseline cesarean
section rate much differed with 13.0% in the study
by Cohen et al® versus 43.7% in the present study.
The recommendation regarding the route of delivery
is cesarean section only when the tumor growth
obstructs the maternal birth canal. In addition, the
incidence of juvenile RPP does not differ between
infants born to mothers with and without AGWs®".

The largest sample size in literature review of the
present study appears to be the first strength. Second,
well-kept, complete electronic medical records in the
authors institute dilute the weakness of retrospective
chart-review study design. However, AGW’s principal
diagnostic method by direct inspection may result in
the underestimate of the prevalence. In addition, as
the present study was conducted in a single quaternary
hospital, the finding may not be generalized
worldwide due to the various disease prevalence
among countries. However, it could be used as a
guidance to counsel pregnant women with active
anogenital lesions at the time of delivery regarding
the possible maternal and neonatal complications.

Pregnant teenagers, women with concurrent
STIs, or women with DM were more likely to have
AGW. The significant adverse pregnancy outcomes
included LBW and VLBW.

Conclusion

Pregnant women in the anogenital wart group
were more likely to have overt DM, concurrent STDs,
and give birth to LBW newborn.

What is already known on this topic?
Anogenital wart is commonly found during
pregnancy due to immune-compromised status of the
pregnant women. Many modalities have been offered
for the appropriate treatment to avoid the adverse
events or grave outcomes during the pregnancy.
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Unfortunately, the information of perinatal outcomes
of pregnancy with genital wart is still very limited for
this critical issue.

What this study adds?

Incidence of anogenital wart at time of delivery
was 0.54%, and 3.5% of these had a history of
anogenital wart infection. Pregnant women with
anogenital wart have a higher prevalence of LBW and
VLBW newborn, overt DM, teenager status, syphilis,
HIV, and hepatitis B infection.
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