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A PCR assay was used to analyze endotracheal aspirates from preterm infants for Ureaplasma parvum versus
U. urealyticum. U. parvum was detected more often than U. urealyticum. There was no significant difference or
trend in the prevalence of either species between infants with or without bronchopulmonary dysplasia when
isolated alone.

The major factor leading to high morbidity and mortality of
preterm infants is pulmonary immaturity. This manifests as
respiratory distress in the early neonatal period and can de-
velop into bronchopulmonary dysplasia (BPD), currently de-
fined as a supplemental oxygen requirement at 36 weeks post-
menstrual age, with characteristic radiographic findings (2). A
recent survey reported that the incidence of BPD ranged from
67% among infants with birth weights of 500 to 750 g to �1%
in infants weighing 1,250 to 2,500 g (2).

Development of BPD is multifactorial and is related to pul-
monary immaturity, oxidant injury due to high levels of in-
spired oxygen, and volutrauma associated with mechanical
ventilation. However, recent research has focused on the roles
of perinatal infection and the inflammatory response as critical
factors influencing chronic lung injury (7, 16). Particular atten-
tion has been paid to the role of Ureaplasma species, fastidious
bacteria found in the lower genital tracts of 40 to 80% of
asymptomatic women (4). Rates of vertical transmission range
from 18 to 88%, varying inversely with gestational age (6, 8, 12,
24, 25). Ureaplasma spp. are the most common microorganisms
isolated from inflamed placentas and the lower respiratory
tracts of neonates and are proven causes of neonatal pneumo-
nia (4). Since initial reports associating ureaplasmal coloniza-
tion and development of BPD were published in 1988 (5, 23,
26), more than 30 studies have been conducted. Most, but not
all, have supported this association, despite major changes in
the pulmonary management of very-low-birth-weight infants,
such as exogenous surfactant, antenatal corticosteroid admin-
istration, and high frequency ventilation.

Data from 16S rRNA sequencing led to classification of the
14 Ureaplasma serotypes into 2 biovars. Biovar 1 contains se-
rotypes 1, 3, 6, and 14, while biovar 2 contains serotypes 2, 4,
5, 7, 8, 9, 10, 11, 12, and 13. Recently, the two biovars were
designated distinct species: biovar 1 became Ureaplasma par-
vum, and biovar 2 became U. urealyticum (10, 14, 15, 20–22). U.
parvum is more common in clinical specimens, but both may
occur simultaneously (1, 9, 17–19).

Differential serotype pathogenicity is well known among
other pathogens, so it is plausible that differences might also
occur in Ureaplasma spp. This might explain the reported dif-
ferences in outcomes, such as BPD rates, after infection with
Ureaplasma spp. We used PCR to analyze 181 isolates from
mechanically ventilated, preterm infants who were colonized
with Ureaplasma spp. to determine the relative frequencies of
U. parvum and U. urealyticum in preterm infants with and
without BPD.

Endotracheal aspirate (ETA) specimens collected between
1994 and 2003 from neonates with birth weights of �1,500 g
and with respiratory distress that were culture positive for
Ureaplasma spp. were studied. ETAs and broth subcultures
were frozen at �70°C until tested. Two specimens from each
infant were analyzed: the original aspirate and an aliquot of a
positive broth subculture. A positive result from either speci-
men was considered evidence of Ureaplasma spp.

PCR was performed using primers directed towards the ure-
ase genes specific for Ureaplasma: primers U5s (sense primer,
5�-CAA TCT GCT CGT GAA GTA TTA C-3�) and U4a
(antisense primer, 5�-ACG ACG TCC ATA AGC AAC AAC
T-3�). PCR amplified a 429-bp DNA fragment by use of sample
preparation and amplification procedures described by Blan-
chard et al. (3). For speciation, samples were hybridized in
solution to a 32P-labeled, 5�-end-labeled oligonucleotide probe
for U. parvum, U5-4/1 (5�-AAA TTG ACT TGA TGA TCC
TG-3�), and to a 32P-labeled, 5�-end-labeled oligonucleotide
probe for U. urealyticum, U5-4/2 (5�-ATT TGT TTC AAA
TAA GTG G-3�), as described by Povlsen et al. (18). Hybrid-
ized samples were run on an acrylamide gel, dried, and devel-
oped on X-ray film. The hybrid products of the positive con-
trols (serotype 3 for U. parvum and serotype 10 for U.
urealyticum) and positive samples were run at the same rate,
with the positive control signal for each respective species used
as a reference point. Negative samples and negative controls
(serotype 10 for U. parvum and serotype 3 for U. urealyticum)
had no hybridized products and, therefore, no signal.

PCR results were matched with the clinical outcome of BPD
(2). U. parvum was more common than U. urealyticum, but
there was no difference in their relative occurrences in infants
with or without BPD when isolated alone. However, both spe-
cies were detected simultaneously in 17 infants with BPD ver-
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sus only 7 infants without BPD, and this was a significant
difference (Fig. 1). There were no differences in birth weight,
severity of BPD, or other clinical and demographic variables
between the two groups (data not shown).

Conclusions of other investigations have been mixed. Zheng
et al. (27) evaluated 10 ureaplasmal isolates from neonatal
cerebrospinal fluid specimens by using serotype-specific re-
agents and monoclonal antibodies. Seven isolates represented
5 of 14 serotypes and both genomic clusters, supporting the
concept that invasiveness is not limited to one or a few sero-
types. Isolates of the same serotype from different patients and
isolates from different body sites within the same patient dem-
onstrated size variation in serotype antigens expressed. Thus,
many serotypes can be invasive, and antigen variability and
host factors may be more important than serotype diversity.

Kim et al. (13) reported no differences in pregnancy out-
come, chorioamnionitis, birth weight, gestational age, or neo-
natal morbidity in infants born to 77 women whose amniotic
fluid contained ureaplasmas designated by species with PCR.
In contrast, Abele-Horn et al. (1) found U. urealyticum to be
dominant in women with pelvic inflammatory disease and
those who had had a miscarriage, and U. urealyticum was as-
sociated with more adverse effects on birth weight, gestational
age, and preterm delivery than was U. parvum.

Heggie et al. (11) found no differences between infants har-
boring U. parvum and those with U. urealyticum, with respect to
occurrence of BPD. However, Abele-Horn et al. (1) reported
that 10/18 (56%) infants colonized by U. urealyticum developed
BPD versus 12/48 (25%) infants with U. parvum (P � 0.05).

We report here the largest evaluation of Ureaplasma spp.
with the clinical outcome of BPD in 181 preterm infants over
a 10-year period. We found no difference in BPD rates with
either species alone. A significantly greater likelihood of BPD
was observed when both species were detected together, but
the numbers of infants involved were very small. Assessment of
whether colonization by Ureaplasma spp. is associated with
development of BPD was not an objective of this study, as we

previously established this relationship in our neonatal inten-
sive care unit (5). We analyzed a retrospective cohort of infants
known to have positive endotracheal cultures for Ureaplasma
spp.; however, ETA sampling was not universal during the
study interval. Of those infants tested for ureaplasmas, most
had a single ETA, so it is possible that other infants colonized
with Ureaplasma spp. would have been detected had additional
samples been tested.

To determine conclusively whether there is a differential
pathogenicity of Ureaplasma spp., future studies will require a
large sample size with universal sampling of the population by
using multiple modality screening with culture and PCR.
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