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BACKGROUND: Ureaplasma species (Spp) are the bacteria most often
isolated from the amniotic cavity of women with preterm labor or preterm
premature rupture of membranes; thus, the link between intrauterine
Ureaplasma spp infection and adverse pregnancy outcome clearly is
established. However, because vaginal Ureaplasma spp colonization is
very common in pregnant women, the reason that these microorganisms
cause ascending infections in some cases but remain asymptomatic in
most pregnancies is not clear. Previous studies suggested an association
between vaginal colonization with Ureaplasma parvum as opposed to U
urealyticum and preterm delivery. However, because of the high frequency
of vaginal Ureaplasma spp colonization during pregnancy, additional risk
factors are needed to select a group of women who might benefit from
treatment.

OBJECTIVE: To further identify pregnant women who are at
increased risk for preterm delivery, the aim of the present study was
to investigate U parvum serovar—specific pathogenicity in a large
clinical cohort.

STUDY DESIGN: We serotyped 1316 samples that were positive for U
parvum using a high-resolution melt polymerase chain reaction assay, and
results were correlated with pregnancy outcome.

RESULTS: Within U parvum positive samples, serovar 3 was the most
common isolate (43.3%), followed by serovar 6 (31.4%) and serovar 1
(25.2%). There was a significantly increased risk for spontaneous preterm
birth at very low (<32 weeks gestation; P<.005) and extremely low (<28
weeks gestation; P<.005) gestational age in the group with vaginal U
parvum serovar 3 colonization compared with the control group of preg-
nant women who tested negative for vaginal Ureaplasma spp colonization.
This association was found for neither serovar 1 nor serovar 6. The
combination of vaginal U parvum serovar 3 colonization and diagnosis of
bacterial vaginosis in early pregnancy or a history of preterm birth further
increased the risk for adverse pregnancy outcome.

CONCLUSION: Colonization with U parvum serovar 3, but not serovar
1 or serovar 6, in early pregnancy is associated with preterm delivery at
very and extremely low gestational age. The combination of U parvum
serovar 3 colonization and a history of preterm birth or bacterial vaginosis
further increases the risk for spontaneous preterm birth at low gestational
age and may define a target group for therapeutic intervention studies.
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spp are the most

Ureaplasma spp colonization and the fact

significantly increased risk for SPB.'
This is in accordance with the literature

Ureaplasma

commonly isolated bacteria from
the amniotic cavity of pregnant women
and are associated with adverse preg-
nancy  outcome and  neonatal
morbidity.' " They can be detected in
the umbilical cord blood in approxi-
mately 20% of spontaneous preterm
births (SPB) and indicate fetal involve-
ment.” Although vaginal Ureaplasma spp
colonization is very frequent in pregnant
women, the reason that these microor-
ganisms cause ascending infections in
some cases but remain asymptomatic in
most pregnancies is still unclear. Given
the high prevalence of vaginal
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that most colonized women give birth at
term without any complications,g’10
additional risk factors for SPB are
needed to select a group of women who
might benefit from treatment.''

The taxonomy for human ure-
aplasmas discriminates between 2 bio-
vars, which refers to a phenotypic and
genetically differentiable group of strains
within a species, and 14 serovars, termed
variants of a subspecies, which are
mainly discriminated by antigenic
properties. Serovars 1, 3, 6, and 14 are
classified as Ureaplasma parvum and 2, 4,
5, 7—13 as U urealyticum, of which U
parvum is detected more frequently
within the amniotic fluid.'>"” Several
studies have investigated the hypothesis
of Ureaplasma biovar- or serovar-specific
pathogenicity."* '® In our previous
study, women who tested positive
for vaginal U parvum, but not U
urealyticum,  colonization in the
first trimester of pregnancy had a
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that provides evidence that U parvum is
the most common organism to invade
the amniotic cavity and potentially cause
infection and obstetric complications
and that U parvum rather than U ure-
alyticum might be associated with
adverse  pregnancy outcome.'”'”'®
Moreover, several authors attempted to
correlate particular Ureaplasma serovars
with specific clinical outcomes.'®'”"”?!
However, neither human nor animal
data have consistently proved Ure-
aplasma subspecies’ specific pathoge-
nicity, virulence factors, or severity of
infection so far.”

Until recently, U parvum serovar
characterization has been  time-
consuming and expensive; hence, it has
not been used in clinical routine. A high-
resolution melt polymerase chain reac-
tion (PCR) assay published by Payne
et al”> now allows the differentiation of
the 4 U parvum serovars in 1 step. To
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Why was this study conducted?

Key findings

preterm birth or bacterial vaginosis.

preterm birth.

This study was conducted to investigate the association between first-trimester
vaginal colonization with different Ureaplasma parvum serovars in pregnant
women and spontaneous preterm birth.

Vaginal U parvum serovar 3 colonization significantly increased the risk for
spontaneous preterm birth at <32 (P<.005) and <28 weeks (P<.005) gestational
age, which was not found for serovars 1 and 6. Risk for adverse pregnancy
outcome further increased when colonization was accompanied by a history of

What does this add to what is known?

It has been shown before that vaginal U parvum as opposed to U urealyticum is
associated with an increased risk of spontaneous preterm birth. Results of the
present study suggest an U parvum serovar—specific pathogenicity, with vaginal
U parvum serovar 3 as the most relevant serovar in association with spontaneous

further identify a group of pregnant
women at increased risk for SPB, the aim
of the present study was to investigate U
parvum serovar-specific pathogenicity in
a large clinical cohort.

Material and Methods

Study design and sample collection
A total of 4330 pregnant women who
attended routine nuchal translucency
screening between 12 and 14 weeks
gestational age (GA) were enrolled in a
prospective multicenter study that
analyzed the association between vaginal
Ureaplasma biovar colonization in early
pregnancy and outcome, as published
previously.'' The study was conducted at
the Departments of Obstetrics and Gy-
naecology of the Medical University
Vienna, the Danube Hospital Vienna,
and Hospital Rudolfstiftung Vienna,
Austria; the first 2 locations are level III
centers; the third location is a level II
center for perinatal care. Samples that
tested positive for U parvum and those
that tested negative for any Ureaplasma
spp were included in the current study.

Ethics statement

The study was approved by the ethics
committees of the Medical University of
Vienna (EK NR 655/2008) and the City
of Vienna (EK 09-120-VK). All women
gave written informed consent before
participation.

Clinical outcomes

Demographic and clinical outcome data
were collected from medical records, as
previously described."' GA was deter-
mined based on the ultrasound scan in
the first trimester of pregnancy. Potential
risk factors for preterm delivery were
recorded in the following manner: age,
parity, history of preterm birth (PTB),
multiple gestation, abnormal vaginal
flora (defined as “normal flora,” “inter-
mediate flora,” and “bacterial vaginosis”
(BV) according to a scoring system by
Nugent et al**) and vaginal candidiasis
(spores and hyphae on Gram stain).
History of PTB was defined as self-
reported previous preterm delivery or
pregnancy loss at any gestational week.
Primary outcome parameter SPB was
defined as spontaneous late pregnancy
loss (12—20 weeks gestation) or spon-
taneous preterm delivery (<37 weeks
gestation) per vaginal delivery or cesar-
ean delivery after preterm labor or pre-
term premature rupture of membranes
in single pregnancies.''

Differentiation of Ureaplasma
parvum serovars

High-resolution melt PCR

Melting curve analysis is the use of
serovar-specific characteristics of the
dissociation of double-stranded DNA
during heating that is visualized with
fluorophore. Samples that were positive

for U parvum were serotyped as either
serovar 1, 3, 6, or 14 in accordance with a
high-resolution melt PCR assay published
by Payne et al”’ with the use of Melt-
Doctor high-resolution melt reagent kit
(Life Technologies, Carlsbad, CA). High-
resolution melt profiles were analyzed
using the Rotor-Gene 6000 software, vs
1.7 (QIAGEN, N.V,, Hilden, Germany).
All reactions were performed in duplicate
and retested in triplicate in case high-
resolution melt curves were not identical
in duplicates. In addition, all possible
combinations of the 4 American Type
Culture Collection (ATCC, Manassas,
VA) positive standard serovar samples
were mixed and analyzed with high-
resolution melt PCR to produce stan-
dard curves for samples that contained
multiple serovars.

Sequencing of high-resolution
melt PCR samples

To wvalidate the high-resolution melt
assay, 5 samples of each serovar that
produced melt curve patterns that were
identical with the ATCC positive stan-
dard samples were sequenced. Moreover,
all samples that produced nonstandard
melt curve patterns during high-
resolution melt analysis were subject to
DNA sequencing as well.

PCR amplicons were generated with
the use of the same high-resolution melt
assay.”” PCR reactions were checked for
successful amplification on an 1%
agarose gel; amplicons were purified with
the use of a QIAquick PCR purification
kit (QIAGEN) as per manufacturer’s in-
structions and subsequently sent to VBC
Biotech (Vienna,  Austria) for
sequencing. Serovar identity was deter-
mined with the NCBI nucleotide Basic
Local Alignment Search Tool (BLAST;
https://blast.ncbi.nlm.nih.gov/Blast.cgi),
an online database that checks for
nucleotide sequence homology.

Statistical analysis

The study population was described by
frequency tables and means and stan-
dard deviations. Comparisons of pro-
portions for preterm delivery (<37
weeks gestation) were performed with
the exact Fisher test; comparison of age
was performed by the Wilcoxon signed
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TABLE 1
Clinical characteristics of the study population in the Ureaplasma parvum positive study group and the Ureaplasma
spp negative control group
Control group
Study group Ureaplasma
Variable Total U parvum positive Spp negative Pvalue
Women in each group, n 3216 1247 1969
Risk factors
Maternal age, mean (standard deviation) 30.6 (5.9) 29.6 (6.0) 31.2(5.8) <.001
Gravidity, mean (standard deviation) 2.67 (1.7) 2.61(1.7) 2.71 (1.7) .035
Parity, mean (standard deviation) 1.05(1.2) 097 (1.2 1.1(1.2) <.001
History of preterm birth, n (%) 1099 (34.2) 415 (33.3) 684 (34.7) 402
Women with available standardized 2455 971 (77.9) 1484 (75.4)
assessment of vaginal smear, n (%)
Bacterial vaginosis, n (%) 215 (8.8) 133 (13.7) 82 (5.5) <.001
Vaginal candidiasis, n (%) 427 (17.4) 181 (18.6) 246 (16.6) 192
Rittenschober-Bohm et al. Ureaplasma parvum serovars and spontaneous preterm birth. Am J Obstet Gynecol 2019.

rank test in SAS software (version 9.4;
SAS Institute Inc, Cary, NC).
Smoothed quantiles of GA and com-
parisons of quantiles between groups
were performed by package qcomhd in
R (R Core Team; 2013, Foundation for
Statistical Computing, Vienna, Austria.
URL http://www.R-project.org/).
Probability values were not adjusted
for multiple testing and therefore
should be interpreted as exploratory
only.

Results

Study population

Samples from 3643 pregnancies were
analyzed in the earlier published multi-
center study that showed a significant
association  between  first-trimester
vaginal isolation of U parvum as
opposed to U wurealyticum and subse-
quent SPB."" Of those, 1347 women
(37.0%) tested positive for U parvum;
214 women (5.9%) tested positive for U
urealyticum, and 113 women (3.1%)
tested positive for both biovars.'' Of the
1347 U parvum positive samples, 31
samples (2.3%) could not be further
analyzed to serovar level because there
was not enough material left from pre-
vious analyses, which left 1316 cases that
constitute the U parvum-positive study
population of the current study. Samples

from the 1969 pregnancies that were
negative for vaginal Ureaplasma spp
colonization in the previous study were
used as the control group. Clinical
characteristics of the study population
are shown in Table 1.

Sequencing for validation of
high-resolution melt PCR

All 15 random samples that were
sequenced for validation of the high-
resolution melt assay showed 100%
identity with ATCC standard samples in
the BLAST database. An additional 94
samples that produced nonstandard
melt curve patterns were subjected to
DNA sequencing. Of those, 37 samples
showed 100% identity with 1 of the
ATCC standard samples in the BLAST
database and could be assigned to a
particular serovar group. Fifty-seven
samples had to be excluded because the
serovar could not be characterized
unambiguously: 13 samples that pro-
duced melt curve patterns slightly
different from the ATCC positive stan-
dard sample for serovar 3 were
sequenced and shared the very same
single nucleotide polymorphism; 27
samples did not show any signal, and 17
samples showed >1 single nucleotide
polymorphism compared with ATCC
standard samples.
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U parvum serovar colonization

Of the 1316 samples positive for U
parvum, 1247 samples (94.8%) showed
unambiguous serovar results: 1210
samples produced melt curve patterns
identical with the ATCC positive stan-
dard samples, and an additional 37
samples could be characterized unam-
biguously via sequencing. Another 12
samples produced high-resolution melt
curve patterns identical to standard
curves for mixed colonization with
serovar 1 and serovar 3. Because of the
small sample size, the latter cases were
excluded from further analyses.

Of the 1247 samples that showed
unambiguous serovar results, 315
samples (25.2%) were positive for
serovar 1; 540 samples (43.3%) were
positive for serovar 3, and 392 samples
(31.4%) were positive for serovar 6. No
positive samples were identified for
serovar 14.

Vaginal Ureaplasma serovar
colonization and pregnancy
outcome

SPB occurred in 127 women (6.5%) who
tested negative for Ureaplasma spp
colonization and 133 women (10.7%)
with the isolation of U parvum (P<.001).
When U parvum serovars were consid-
ered, SPB occurred in 33 pregnancies


http://www.r-project.org/
http://www.AJOG.org

OBSTETRICS

TABLE 2
Effect of colonization with Ureaplasma parvum serovars on rates of spontaneous
age groups

preterm birth in different gestational

gestation, n (%)

# P<.05 compared with U parvum negative group.

U parvum
positive Uparvumserovar 1 U parvumserovar 3 U parvum serovar 6 U/ spp negative
Variable (n=1247) positive (n=315) positive (n=540) positive (n=392) (n=1969)
Term delivery, n (%) 1114 (89.3) 282 (89.5) 481(89.1) 351 (89.5) 1842 (93.6)
Weeks gestation at spontaneous
preterm birth, n (%)
<37 133 (10.7)* 33 (10.5) 59 (10.9)° 41 (10.5) 127 (6.5)
<32 58 (4.7) 13 (4.1) 29 (5.4)° 16 (4.1) 48 (2.4)
<28 45 (3.6) 10 (3.2 24 (4.4 11 (2.8) 37(1.9)
<26 39 (3.1) 8 (2.9) 22 (4.1 9(2.3) 30 (1.5)
<24 28 (2.2) 4(1.3) 17 (3.1)° 7(1.8) 25 (1.3)
Late pregnancy loss 12—20 weeks 18 (1.4) 0 13 (2.4)° 5(1.3) 20 (1.0)

Rittenschober-Bohm et al. Ureaplasma parvum serovars and spontaneous preterm birth. Am J Obstet Gynecol 2019.

(10.5%) of mothers with vaginal serovar
1 colonization, in 59 pregnancies
(10.9%) of mothers with vaginal serovar
3 colonization, and in 41 pregnancies
(10.5%) of mothers with vaginal serovar
6 colonization. The statistically signifi-
cant association between vaginal U par-
vum colonization and preterm delivery
at <37 weeks gestation was true for all
serovars (serovar 1, P=012; serovar 3,
P<.001; serovar 6, P=.007).

However, when looking at lower GA
groups, a statistically significant effect
was seen only in serovar 3—positive
women when compared with Ure-
aplasma spp negative cases (Table 2):
very PTB (<32 weeks gestation;
P<005) and extremely PTB (<28
weeks gestation; P<.005) were increased
significantly when vaginal colonization
with U parvum serovar 3 was detected
as opposed to serovar 1 and serovar 6
positive cases. As many as 4.1% of
pregnancies with vaginal isolation of
serovar 3 resulted in SPB at <26 weeks
gestation (P<.001), as opposed to 2.5%
in the serovar 1 positive group, 2.3% in
the serovar 6 positive group, and 1.5%
in the control group. When we analyzed
delivery at or before the border of
viability at <24 weeks gestation, 3.1%
of pregnancies with isolation of serovar

3 resulted in SPB (P=007), as opposed
to 1.8% in the serovar 6 positive group
and 1.3% both in the serovar 1 positive
group and the group with negative
culture results. Also, for late pregnancy
loss, a significant association was found
with U parvum serovar 3 (P=018) as
opposed to serovar 1 and serovar 6
colonization.

This effect was also demonstrated by
calculation of cumulative distribution
curves of GA at birth depending on
serovar colonization. We encountered a
significant difference between serovar
groups in a way that the curve for
serovar 3 was shifted significantly to-
wards extremely low GA compared
with the control group (Figure 1).
Concerning the 5th percentile of the
cumulative distribution curve (5% of
all deliveries that took place before this
GA), there was a difference in GA at
birth of 42 days between women who
tested positive for serovar 3 (211 days;
approximately 30 weeks gestation) and
women who tested negative for U
parvum (253 days; 36 weeks gestation;
P<.001). This difference was not sig-
nificant for serovar 1 (235 days;
approximately 34 weeks gestation) and
serovar 6 (233 days; approximately 33
weeks gestation).

Combined effect of U parvum
serovar 3 colonization and history
of PTB on pregnancy outcome

Figure 2 shows the cumulative distribu-
tion curve of the combined effect of U
parvum serovar 3 colonization and a
history of PTB, which is an independent
risk factor for SPB in this cohort, as
published earlier.'" Although the cu-
mulative distribution curve of U parvum
serovar 3—negative women with a his-
tory of PTB was comparable with the
curve of women who tested positive for
U parvum serovar 3 but without a history
of PTB, the combination of these 2 risk
factors revealed a statistically highly sig-
nificant increased risk of SPB. Con-
cerning the 5th percentile, there was a
difference in GA at birth of >13 weeks
(95 days) between the group with and
without those 2 risk factors (163 vs 258
days gestation; P<.001). For the 10th
percentile, a difference in GA of >4
weeks (32 days) between those 2 groups
was still highly significant (232 vs 264
days gestation; P<.001). Only 5.5% of
women who tested negative for U par-
vum serovar 3 and without a history of
PTB gave birth at <37 weeks gestation
(259 days) compared with 18.0% of
women who tested positive for U parvum
serovar 3 and a history of PTB (P<.001).
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FIGURE 1

Gestational age at birth depending on Ureaplasma parvum serovar colonization
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Cumulative distribution curves represent cumulative frequencies of gestational age at birth, depending on vaginal U parvum serovar colonization. The 5th
percentile indicates that 5% of all deliveries in the respective group are taking place before this gestational age.

SV, serovar.
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Combined effect of U parvum
serovar 3 colonization and BV on
pregnancy outcome

The effect of the combined risk factors
diagnosis of BV, which was an indepen-
dent risk factor for SPB in our previous
study, and the isolation of U parvum
serovar 3 was analyzed. Again, the cu-
mulative distribution curve for U par-
vum serovar 3—negative women with
diagnosis of BV was comparable with the
curve of women who tested positive for
U parvum serovar 3 and negative for BV.
There was, however, a highly signifi-
cantly increased risk for PTB if both risk
factors were present in early pregnancy
(Figure 3). Concerning the 5th percen-
tile, there was a difference in GA at birth
of >10 weeks (73 days) between these 2
groups (181 vs 254 days gestation;
P=005). For the 10th percentile, a dif-
ference in GA of >6 weeks (44 days) was

still highly significant (219 vs 263 days
gestation; P=001). Only 7.0% of women
who tested negative for U parvum sero-
var 3 and without a diagnosis of BV gave
birth at <37 weeks gestation (259 days)
compared with 22.0% of women who
tested positive for U parvum serovar 3
and a diagnosis of BV (P=.008).

Comment

Principal findings of the study

The results of the present study indicate
a statistically significant and clinically
relevant effect of vaginal U parvum
serovar 3 colonization in early pregnancy
on SPB at very and extremely low GA.
Although a significant association for
SPB at <37 weeks gestation was also
found for serovar 1 and serovar 6, this
was not true for the clinically relevant
subgroup of very and extremely PTBs.
This is important because these
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extremely premature infants are at the
highest risk for death and short- and
long-term morbidities, which creates a
high burden also in terms of economic
costs.””> Moreover, we could show that
the combination of vaginal U parvum
serovar 3 colonization and a history of
PTB or BV significantly increased the
risk for adverse pregnancy outcome.

Results of the study in context

Because ascending infection might occur
very early in pregnancy and procedures
for intrauterine detection are invasive
and thus not applicable as screening
tools, there is ongoing discussion about
the potential impact of screening and
treating vaginal Ureaplasma spp coloni-
zation.”>”” We previously were able to
demonstrate that vaginal U parvum, but
not U urealyticum, colonization in the
first trimester of pregnancy increases the
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FIGURE 2

Combined effect of Ureaplasma parvum serovar 3 colonization and history of preterm birth
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Cumulative distribution curves represent cumulative frequencies of gestational age at birth, depending on the combination of the risk factors vaginal U
parvum serovar 3 colonization and history of preterm birth. The 5th and 10th percentiles, respectively, indicate that 5% or 10% of all deliveries in the
respective group are taking place before this gestational age.

hPTB, history of preterm birth; SV, serovar.
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risk for SPB."" The current study adds
that serovar 3 colonization might pose
the highest risk for SPB, especially at very
low and extremely low GA. With regard
to U parvum serovar pathogenicity,
DeFrancesco et al*’ found an association
between vaginal colonization with sero-
var 3 and genital infections and loss of
Lactobacilli, whereas serovar 6 was
associated with a normal vaginal flora
and asymptomatic women. In contrast,
Payne et al'’ reported a strong associa-
tion between vaginal serovar 6 as
opposed to serovar 1 and serovar 3 and
subsequent SPB. Reasons for these
divergent results are unclear but might
include different ethnic collectives.
Although Payne et al found serovar 6 to
be the most common isolate in their
study collective, our data with serovar 3,
which is the most common U parvum

serovar, are consistent with most reports
in the literature;””*"** however, previ-
ous studies were based on small sample
sizes. In general, there is ongoing debate
whether different pathogenicity of ure-
aplasmas relates to the serovar level. Xiao
et al’' proposed that Ureaplasma spp
virulence does not depend on the serovar
specificity but rather on genes horizon-
tally transferred between ureaplasmas
that might be present in pathogenic and
absent in commensal wureaplasmas.
Furthermore, they hypothesize that
pathogenicity depends on the specific
immune response. Size variations in the
multiple banded antigen, a surface
exposed lipoprotein, and potential ma-
jor virulence factors of ureaplasmas have
been suspected to affect the host im-
mune response against Ureaplasma spp
infection.”” ' Based on those findings

and the fact that 40% of their clinical
isolates represented genetic mosaics,
Xiao et al concluded that serotyping
might be of limited value. However, in
our collective, 94.8% of samples showed
results that were identical to the ATCC
standard samples. One possible expla-
nation for this discrepancy is the fact that
we exclusively serotyped samples that
were positive for U parvum, which is
more stable than U urealyticum.'®

Clinical and research implications

Several studies have investigated the as-
sociation between the vaginal micro-
biome during pregnancy and the risk of
SPB.”* ?° Although the data are not
consistent, these studies reported
some evidence for an association be-
tween an alteration of the vaginal

microbiome and SPB.*>?? Recently, a
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FIGURE 3

Combined effect of Ureaplasma parvum serovar 3 colonization and bacterial vaginosis
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Cumulative distribution curves represent cumulative frequencies of gestational age at birth, depending on the combination of the risk factors vaginal U
parvum serovar 3 colonization and bacterial vaginosis. The 5th and 10th percentiles, respectively, indicate that 5% or 10% of all deliveries in the
respective group are taking place before this gestational age.

BV, bacterial vaginosis; SV, serovar.
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potential association between a Lacto-
bacillus-poor vaginal microbiome with a
high abundance of ureaplasmas and an
elevated risk of SPB was reported,
although this study was based on a very
small number of patients.”” In line with
these findings, in our cohort, the risk for
SPB was especially high in women who
tested positive for vaginal U parvum
serovar 3 colonization and a diagnosis of
BV. Because vaginal ureaplasmas raise
the pH by hydrolyzing urea into carbon
dioxide and ammonia,’® it is tempting to
hypothesize that Ureaplasma spp colo-
nization supports the emergence of
mixed infections with different organ-
isms as seen in BV.”*?” Moreover, it was
proposed that alterations in the vaginal
microbiome, normally acting as a barrier
against colonization by other bacteria,
might enable organisms that include
Ureaplasma  spp  or  particular

Ureaplasma serovars to overgrow and
ascend from the vagina into the uterine
caVity.33‘35’38

Regarding therapy of U parvum in-
fections, it remains controversial whether
antibiotic treatment might help to reduce
rates of SPB and adverse neonatal out-
comes because studies showed contra-
dictory results and because a randomized
trial failed to show any benefit of anti-
biotic treatment.””*”*' This partly could
be due to the fact that most treatment
studies did not discriminate between
Ureaplasma biovars and serovars and
have been conducted with erythromycin
or clindamycin, which have a low rate of
transplacental ~ passage.””*>  Animal
studies suggest that more potent antibi-
otics, such as azithromycin or soli-
thromycin, are needed to effectively
eradicate U parvum from the amniotic
fluid and fetal key organs, but these
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antibiotics have not yet been tested in
clinical trials in pregnant women.** *°
Our results identify a group of women
at particularly high risk for SPB at low
GA. These findings might integrate into
protocols for intervention studies, testing
whether screening and treatment with
antibiotics effective against Ureaplasma
spp and BV reduce the rate of SPB in this
high-risk population.

Strengths and weaknesses

The use of cumulative distribution
curves, which indicate delivery at a
particular GA in relation to risk factors,
provided a very meaningful representa-
tion of clinical significance because a
cutoff point of GA was not used.
Therefore, we were able to demonstrate
that colonization with U parvum serovar
3 has an adverse impact mainly on SPB at
very small GA. Moreover, the application
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of the high-resolution melt PCR
assay with excellent validity and reli-
ability as published by Payne et al*’
shows that U parvum serovar differenti-
ation is possible in a large clinical
collective.

As a limitation of the assay, we must
acknowledged that our experiments that
produced standard curves for samples
that contained multiple serovars showed
that, as soon as serovar 6 was included in
a mixed ATCC serovar sample, the melt
curve pattern could not be differentiated
from serovar 6 alone. Hence, the actual
percentage of mixed serovar samples
could be higher than found in our study,
and a certain amount of serovar 6 cases
could represent mixed infections, also
reported by Payne et al.*’ Still, the fre-
quency of mixed colonization with U
parvum serovars seems to be low, and the
clinical significance is completely un-
known.>>*”*®  Moreover, the high-
resolution melt assay does not allow for
quantitative measurement; therefore, we
are not able to make any statement on
bacterial load and its potential associa-
tion with SPB.*”"

Another limitation of the study is the
fact that we did not assess the coloniza-
tion status with bacteria other than
ureaplasmas.

Conclusion

Because rates of vaginal Ureaplasma spp
colonization in pregnant women are
high, screening for Ureaplasma biovars
alone does not appear suitable to identify
women at highest risk of SPB for po-
tential treatment studies. Whether a
screen-and-treat approach for BV in
pregnancy is able to reduce the rate of
SPB remains controversial.”'** The re-
sults of the present study indicate that
the combination of vaginal isolation of U
parvum serovar 3 and a history of PTB or
a diagnosis of BV in early pregnancy
identifies a group of women who are at a
particularly high risk for SPB at low GA,
which is a finding that might be incor-
porated into the design of future inter-
vention studies. |
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