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Aim To ascertain the incidence of respiratory tract colo-
nization in extremely low gestational age newborns (EL-
GANs) with Ureaplasma parvum and Ureaplasma urealyti-
cum and determine if there is a difference in the severity of 
bronchopulmonary dysplasia (BPD) between ELGANs with 
and without Ureaplasma species (spp) colonization.

Methods We reviewed the medical records of ELGANs 23 
0/7–27 6/7 weeks of gestation, tested for U. parvum and 
U. urealyticum in our Center from January 1, 2009 to De-
cember 31, 2019. Ureaplasma spp were identified with the 
Mycofast Screening Revolution assay based on liquid broth 
cultures or with polymerase chain reaction.

Results This study enrolled 196 preterm newborns. Fifty 
(25.5%) newborns had Ureaplasma spp respiratory tract 
colonization, with U. parvum being the predominant spe-
cies. The incidence rate of respiratory tract colonization 
with Ureaplasma spp slightly increased in the studied pe-
riod. The incidence rate for 2019 was 16.2 per 100 infants. 
BPD severity significantly correlated with Ureaplasma spp 
colonization (P = 0.041). After controlling for other risk fac-
tors for BPD in a regression model, preterm infants colo-
nized with Ureaplasma spp had 4.32 times (95% confi-
dence interval, CI 1.20-15.49) higher odds for developing 
moderate-to-severe BPD.

Conclusions U. parvum and U. urealyticum could be asso-
ciated with the development of BPD in ELGANs.
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Bronchopulmonary dysplasia (BPD) is a chronic lung dis-
ease affecting premature neonates and a major cause of 
morbidity in extremely low gestational age newborns (EL-
GANs; gestational age <28 weeks). The pathogenesis of 
BPD is complex and influenced by both prenatal and post-
natal factors (1-3). Low gestational age (GA) and low birth 
weight, both of which reflect severe lung immaturity, are 
inversely correlated with the risk of developing BPD (1,2).

Ureaplasma species (spp), consisting of Ureaplasma par-
vum (serovars 1, 3, 6, 14) and Ureaplasma urealyticum (se-
rovars 2, 4, 5, 7-13), has frequently been isolated in amni-
otic fluid, samples from cord blood, and respiratory tract 
samples from preterm infants who later developed BPD (3). 
Ureaplasma spp is a part of normal vaginal flora in 40%-
80% of healthy, asymptomatic women, but its presence 
in the reproductive tract has been causally linked to cho-
rioamnionitis, preterm delivery, miscarriage, and neonatal 
morbidity (4-9). The most common route of newborn in-
fection is thus during passage through the colonized vagi-
nal canal. The pathogenetic role of Ureaplasma spp in the 
development of BPD is controversial, with approaches to 
its detection and treatment differing greatly among Euro-
pean neonatal intensive care units (10). The existing stud-
ies on this issue have been difficult to interpret due to dif-
ferent sample sizes, inconclusive results, and differences in 
inclusion and diagnostic criteria for BPD (3,11).

Meta-analyses (12,13) reported higher odds for BPD devel-
opment in infants colonized with Ureaplasma spp. Stud-
ies included in these meta-analyses used the original def-
inition of BPD as oxygen dependence at 28 days of life 
(12,13). This definition has later been updated to reflect the 
increased survival of extremely premature infants that of-
ten need supplemental oxygen or respiratory support in 
the first weeks simply due to lung immaturity (14).

A growing body of evidence from both experimental mod-
els and immunological studies, due to a better understand-
ing of virulence factors and host-pathogen interactions, 
supports the causal role of Ureaplasma spp colonization 
in BPD development (15-17). Respiratory tract coloniza-
tion with Ureaplasma spp has proinflammatory and profi-
brogenic effects and thus contributes to the development 
of BPD either alone or in combination with inflammatory 
factors such as hyperoxia or mechanical ventilation (16). 
However, the impact of Ureaplasma-driven inflammation 
on neonatal morbidity has been controversial, and the 

clinical relevance of detecting Ureaplasma spp in pre-
term neonates remains a subject of discussion (18).

The present study was conducted in a tertiary perinatal 
center where the incidence of BPD has been slightly in-
creasing in recent years despite the fact that we followed 
recommendations for BPD prevention, including the use 
of non-invasive and protective ventilation. The aim of this 
study was to ascertain the incidence of respiratory tract 
colonization in ELGANs with U. parvum and U. urealyticum 
and to determine whether early-life colonization with Ure-
aplasma spp is associated with the development and se-
verity of BPD in our group of ELGANs.

Patients and methods

Patients

This retrospective study enrolled preterm infants with ex-
tremely low GA from 23 0/7 to 27 6/7 weeks hospitalized at 
the Neonatal Intensive Care and Therapy Unit (EINT), Neo-
natology Section, Department of Perinatology, Division of 
Gynecology, University Medical Centre Ljubljana in the pe-
riod from January 1, 2009 to December 31, 2019, who were 
tested for U. parvum and U. urealyticum. We excluded all 
infants who died within 24 hours after birth. We collected 
pregnancy and perinatal data, and the data on treatment 
course and morbidities.

Maternal and newborn characteristics were chosen based 
on previous studies (19). The following prenatal maternal 
data were collected: age, parity, type of labor, administra-
tion of prenatal steroids and prenatal antibiotics, diagnosis 
of diabetes with insulin treatment, primary hypertension, 
chorioamnionitis and/or preeclampsia, or eclampsia.

The newborns’ data included the number of days spent in 
EINT, inborn or outborn delivery, death, GA, birth weight, 
small for GA, type of resuscitation in the delivery suite, tim-
ing of surfactant application, fraction of inspired oxygen 
(FiO

2) when surfactant was administered, method of surfac-
tant delivery (less invasive surfactant administration; mini-
mally invasive surfactant therapy; intubation-surfactant-
extubation; invasive application with longer intubation), 
the number of surfactant applications, the use of postnatal 
steroids, duration of noninvasive ventilation (continuous 
positive airway pressure; nasal intermittent positive pres-
sure ventilation; high-flow nasal cannula), duration of in-
vasive mechanical ventilation or high-frequency oscillation 
(HFO) ventilation, duration of iNO respiratory support, the 
number of days with FiO2>0.21, and the number of days 
when there was a need for respiratory support (immedi-
ately after birth or after 2-3 weeks) and vasopressor use. 
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Additional information on the incidence of BPD was ob-
tained from the Vermont Oxford Network.

Newborn-associated morbidities included stages of BPD, 
pneumothorax, necrotizing enterocolitis, early or late sep-
sis, systemic inflammatory response syndrome, or any oth-
er infections (cytomegalovirus infection; pneumonia or 
both), U. parvum or U. urealyticum infection, and the use 
of azithromycin.

To calculate the incidence of Ureaplasma spp colonization 
of ELGANs in EINT we also collected the number of all EL-
GANs treated in our institution for each year. The research 
was approved by the National Medical Ethics Committee 
of Slovenia.

Classification of BPD

We used the BPD definition proposed by the National 
Heart, Lung, and Blood Institute (NHLBI) Workshop criteria 
(20). Three levels of disease severity are used for preterm in-
fants with GA of less than 32 weeks: 1) mild BPD, defined as 
a requirement for at least 28 days of supplemental oxygen 
therapy and discharge or termination of supplemental ox-
ygen therapy by 36 weeks postmenstruation age; 2) mod-
erate BPD, defined as a requirement for at least 28 days of 
supplemental oxygen therapy with FiO2 less than 0.3 at 36 
weeks postmenstruation age; and 3) severe BPD, defined 
as a requirement for at least 28 days of supplemental oxy-
gen therapy with FiO2 0.3 or greater at 36 weeks postmen-
struation age (20). Patients were additionally divided into 
two groups: 1) those without BPD or with mild BPD and 2) 
those with moderate or severe BPD. Because the used cri-
teria do not define the severity of BPD for newborns who 
die before 28 days of life, we subsequently excluded addi-
tional 5 newborns. For three newborns that died between 
28 days and 36 weeks postmenstrual age we determined 
BPD severity based on the need for supplemental oxygen 
in the last days before death.

Microbiological detection of U. parvum and U. 
urealyticum

Microbiological samples were obtained by tracheal aspi-
ration (intubated infants) or nasopharyngeal swabs (non-
intubated infants). In 2009 and 2010, 36 patient samples 
were tested with the Mycofast Screening Revolution 
(EliTech Diagnostic, Puteaux, France) assay based on liquid 
broth cultures performed according to the manufactur-
er’s instructions. The samples were further inoculated and 

cultured on a mycoplasma-selective A8 agar plate. After 
24-48 hours of incubation, Ureaplasma colonies were ob-
served with a stereomicroscope at 60 × magnification. In 
2011, 13 (62%) samples were cultured as described, and six 
(29%) samples were tested with a specific multiplex real-
time polymerase chain reaction (PCR, Allplex STI Essential 
Assay, Seegene, Seoul, South Korea). Two (9%) samples 
were both cultured and tested with PCR. DNA was extract-
ed from the specimens by using the automated MagNA 
Pure Compact instrument and the MagNA Pure Compact 
Nucleic Acid Isolation Kit I with Bacteria Lysis Buffer and 
Proteinase K (all from Roche Diagnostics, Mannheim, Ger-
many) pretreatment. Real-time PCR was performed on a 
CFX96 platform (Bio-Rad, Marnes-la-Coquette, France) ac-
cording to the manufacturer´s instructions. In 2012 and 
afterwards, all the samples were tested with specific mul-
tiplex real-time PCR.

Statistical analysis

Categorical variables are presented as frequencies and 
percentages. Continuous variables are presented as mean 
and standard deviation, or median and interquartile range 
(IQR). The association between prenatal maternal informa-
tion, newborn’s data and morbidities, and BPD severity was 
assessed with a univariate logistic regression or likelihood 
ratio test, as appropriate. The multiple logistic regression 
analysis was performed to test the association between 
the Ureaplasma spp infection and moderate to mild BPD, 
adjusted for other risk factors, such as GA of the child, birth 
weight, method of delivery room resuscitation, FiO2 at the 
time of surfactant application, the number of days with 
FiO2>0.21, and postnatal steroids administration. The sig-
nificance level was set to α = 0.05. The analysis was per-
formed with SPSS Statistics for Windows, version 27.0 (IMB 
Corp., Armonk, NY, USA).

RESULTS

This study included 196 preterm newborns (34.8% of all 563 
ELGANs treated in EINT in the study period). The median GA 
was 26 weeks (180 days; IQR 172-187 days) and the medi-
an birth weight was 725 g (IQR 620-860 g). There were 71 
(37.2%) newborns diagnosed with mild BPD, 78 (40.8%) with 
moderate BPD, and 37 (19.4%) with severe BPD. Five (2.5%) 
newborns did not develop BPD and five (2.5%) died before 
the 28th day of life and could not be classified based on the 
NHLBI BPD severity criteria. Fifty newborns had Ureaplas-
ma spp respiratory tract colonization (25.5%, which rep-
resents 8.9% of all ELGANs treated in EINT from 2009 



RESEARCH ARTICLE 78 Croat Med J. 2023;64:75-83

www.cmj.hr

till 2019). U. parvum was isolated in 36 (18.3%) newborns and 
U. urealyticum in 12 (6.1%). In two (1%) newborns, the Ure-
aplasma species was not determined.

The incidence of respiratory tract colonization of 
ELGANs with Ureaplasma spp

The incidence rate of respiratory tract colonization with 
Ureaplasma spp slightly increased in the study period (Fig-
ure 1). Interestingly, BPD incidence also increased in the 
study period, from 17% in 2009 to 30% in 2019 (Figure 2). 
The average incidence rate of respiratory tract colonization 
with Ureaplasma spp was 8.8 per 100 newborns per year. 

The average day of testing for Ureaplasma spp colonization 
was the 23th day of life.

Prenatal maternal characteristics and BPD

The univariate logistic regression analysis showed no sig-
nificant association between prenatal maternal character-
istics and the severity of BPD (Table 1).

Newborn characteristics and BPD

The likelihood ratio test showed a significant association 
between BPD severity and death of newborns (P = 0.013) 

Figure 1. The incidence of respiratory tract colonization with Ureaplasma spp in extremely low gestational age newborns hospital-
ized at the Neonatal Intensive Care and Therapy Unit in the Maternity Hospital Ljubljana from January 1, 2009 to December 31, 2019.

Figure 2. The incidence of bronchopulmonary dysplasia in extremely low gestational age newborns hospitalized at the Neonatal 
Intensive Care and Therapy Unit in the Maternity Hospital Ljubljana 2009 to 2019. Data were obtained from the Vermont Oxford 
Network.
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and between BPD severity and colonization with Ureaplas-
ma spp (P = 0.041, Table 2). After controlling for other previ-
ously known risk factors for moderate-to-severe BPD, multi-
ple logistic regression analysis showed that preterm infants 
colonized with Ureaplasma spp had 4.32 times (95% confi-
dence interval, CI 1.20-15.49) higher odds for moderate-to-
severe BPD (Table 3).

DISCUSSION

In this study, the development of moderate-to-severe BPD 
in ELGANs was significantly associated with Ureaplasma spp 
colonization. Unlike similar studies that mostly screened 
infants for Ureaplasma spp colonization soon after birth, 
this study enrolled infants that had their microbiological 
samples taken later during treatment due to a clinically 
suspected infection or developing BPD. Thus, 95% of the 
infants included in this study developed BPD according to 
the NHLBI diagnostic criteria. There was an important clini-
cal and prognostic distinction between the group without 
or with mild BPD and the group with moderate or severe 
BPD, with the group without or with mild BPD having bet-
ter lung function and better spirometry results (21).

Our findings agree with the findings of a meta-analysis 
by Schelonka et al (22), who reported a significant asso-
ciation between Ureaplasma spp colonization and BPD36 
development (22). BPD36 corresponded to moderate and 
severe BPD according to the NHLBI criteria. However, an-

other meta-analysis, including studies that only looked at 
colonization with U. urealyticum, did not find an associa-
tion with BPD development (23). Our study did not find a 
difference in BPD development between U. parvum- and 
U. urealyticum-colonized infants; however, U. parvum colo-
nization was three times as frequent (36 vs 12 infants). In 
the study by Glaser et al, 30/40 infants had U. parvum, 7/40 
infants had U. urealyticum, and 3/40 infants had both (18).

Recent research has focused on additional risk factors for 
BPD that could act synergistically with Ureaplasma spp col-
onization. Inatomi et al have shown, after controlling for 
other risk factors, that Ureaplasma spp-positive infants were 
not at increased risk for the development of moderate-to-
severe BPD. However, the association between the pres-
ence of Ureaplasma spp and the risk for moderate/severe 
BPD increased significantly in infants on mechanical venti-
lation ≥2 weeks (24). Similarly, the risk for BPD increased in 
Ureaplasma-colonized infants that were mechanically ven-
tilated for five days or more, but the colonization itself was 
not associated with a higher risk for BPD (18).

This study found an increasing incidence of U. parvum 
and U. urealyticum colonization among ELGANs in Slove-
nia’s largest tertiary perinatal center in the period 2009-
2019, and a lower average incidence compared with other 
studies. Interestingly, we also found an increase in the inci-
dence of BPD in ELGANs in the study period, which corre-
lates with the increased incidence of Ureaplasma coloniza-

Table 1. Association between prenatal maternal characteristics and bronchopulmonary dysplasia (BPD) (result of univariate logistic 
regression)

BPD

Prenatal maternal characteristics
no or mild

n = 76
moderate or severe

n = 113*
Odds ratio 

(95% confidence interval) P
Mother’s age (mean, standard deviation) (years) 31.9 (4,8) 31.6 (4.9) 0.99 (0.93; 1.05) 0.646
Number of births
0 49 (64.5) 75 (66.4) 1
1 20 (26.3) 28 (24.8) 0.91 (0.46; 1.8) 0.796
2 or more   7 (9.2) 10 (8.8) 0.93 (0.33; 2.62) 0.896
Cesarean section 33 (43.4) 56 (48.7) 1.24 (0.69; 2.21) 0.475
Prenatal steroids
no 15 (19.7) 12 (10.6) 1
partial 17 (22.4) 30 (26.5) 2.21 (0.84; 5.79) 0.108
full 44 (57.9) 71 (62.8) 2.02 (0.86; 4.71) 0.105
Prenatal antibiotics 50 (65.8) 70 (61.9) 0.85 (0.46; 1.55) 0.591
Insulin-dependent diabetes   2 (2.6)   2 (1.8) 0.67 (0.09; 4.84) 0.688
Primary hypertension   3 (3.9)   4 (3.5) 0.89 (0.19; 4.11) 0.884
(Pre)eclampsia   7 (9.2) 17 (15) 1.75 (0.69; 4.44) 0.242
Chorioamnionitis 14/74 (23) 25 (22.1) 0.95 (0.47; 1.92) 0.892
*we did not have the data for two mothers who gave birth outside Ljubljana Maternity Hospital, so they were excluded from this analysis.
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Table 2. Association between newborns’ data and bronchopulmonary dysplasia (BPD) severity (result of univariate logistic regression)

BPD

Newborn characteristics
no or mild

n = 76
moderate or severe

n = 115
Odds ratio 

(95% confidence interval) P
Number of days spent in EINT (median, IQR)   68.5 (55; 80.5)   84 (69; 97) 1.04 (1.03; 1.06) <0.001
Outborn     5 (6.6)   14 (12.2) 1.97 (0.68; 5.71) 0.213
Death     0 (0)     6 (5.2) - 0.013†

Gestational age (median; IQR) (days) 184 (174; 190) 179 (172; 184) 0.95 (0.92; 0.99) 0.008
Birth weight (median; IQR) (g) 820 (640; 960) 690 (610; 810) 1 (0.99; 1) <0.001
Small for gestational age     9 (11.8)   20 (17.4) 1.57 (0.67; 3.65) 0.298
REA in delivery room
no   28 (36.8)   23 (20) 1
mask ventilation   35 (46.1)   65 (56.5) 2.26 (1.14; 4.5) 0.020
intubation   13 (17.1)   27 (23.5) 2.53 (1.07; 5.98) 0.035
Fraction of inspired oxygen (FiO2; median; IQR; n)
at the time of surfactant application

    0.25 (0; 0.40; 72)     0.40 (0.25; 0.55; 108) 1.02 (1.01; 1.03) 0.002

Surfactant application
no   27 (40.9)   21 (19.4) 1
less invasive     9 (13.6)   32 (29.6) 4.57 (1.8; 11.63) 0.001
invasive intubation   30 (45.5)   55 (50.9) 2.4 (1.14; 4.86) 0.02
Time (in hours after birth) of surfactant application 
(median; IQR; n)

    1 (0; 2; 73)     1 (0; 2; 112) 1.01 (0.98; 1.04) 0.497

Number of surfactant applications
0   28 (37.8)   21 (19.1) 1
1   37 (50)   39 (35.5) 1.41 (0.68; 2.89) 0.356
2     6 (8.1)   43 (39.1) 9.56 (3.43; 26.62) <0.001
3 or more     3 (4.1)     7 (6.4) 3.11 (0.72; 13.48) 0.129
Number of postnatal steroids applications
0   52 (68.4)   29 (25.2)  1
1   22 (28.9)   57 (49.6) 4.64 (2.38; 9.07) <0.001
2 or more     2 (2.6)   29 (25.2) 26 (5.78; 116.89) <0.001
Days of non-invasive ventilation (median; IQR; n)   25 (18; 35; 76)   37 (26; 48.5; 112) 1.04 (1.02; 1.06) <0.001
Days of MV (median; IQR)     4 (0; 11.5)   23 (13; 41) 1.07 (1.05; 1.1) <0.001
Days of HFO (median; IQR; n)     0 (0; 0; 75)     1 (0; 12; 113) 1.29 (1.13; 1.46) <0.001
Days of iNO (median; IQR; n)     0 (0; 0; 76)     0 (0; 1; 114) 1.27 (1.06; 1.52) 0.011
Days FiO2>0.21 (median; IQR)   51.5 (42; 62)   87 (74; 98) 1.11 (1.07; 1.14) <0.001
Added oxygen
at the birth   54 (71.1)   97 (84.3) 1
after 2-3 weeks   22 (28.9)   18 (15.7) 0.45 (0.22; 0.95) 0.029
Vasopressors     2 (2.6)   24 (20.9) 9.76 (2.23; 42.64) 0.002
Pneumothorax     6 (7.9)     9 (7.8) 1.03 (0.44; 2.42) 0.944
Necrotizing enterocolitis     1 (1.3)     6 (5.2) 4.13 (0.49; 34) 0.194
Early sepsis     6 (7.9)     6 (5.2) 0.64 (0.2; 2.07) 0.458
Late sepsis     8 (10.5)   24 (20.9) 2.24 (0.94; 5.3) 0.066
Systemic inflammatory response syndrome   16 (21.1)   39 (33.9) 1.92 (0.98; 3.77) 0.057
Other infections - 0.076†

cytomegalovirus infection     1 (12.5)   14 (29.8)
pneumonia     7 (87.5)   24 (51.1)
both     0 (0)     9 (19.1)
Ureaplasma spp infection   14 (18.4)   34 (29.6) 1.86 (0.92; 3.76) 0.085
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tion. In a study that used PCR as the method of detection, 
respiratory tract colonization with Ureaplasma spp in in-
fants with very low birth weight (<1500 g) was 25%-48% 
(2). In another study, the rate in newborns younger than 26 
weeks GA was 65% (25). In a more recent trial, the rate in 
infants younger than 29 weeks GA was 36% at one or more 
time points (16). In our study, the average incidence of re-
spiratory tract colonization with Ureaplasma spp among 
ELGANs was only 8.8%.

A possible explanation for the differences between ours 
and other studies is a slightly different population of test-
ed infants and a later sample collection. The mentioned 
studies collected microbiological samples aged <72 hours 
from all infants with GA younger than 26 or 29 weeks. In 
our study, the microbiological samples were collected 
later during treatment and only from infants that were 
clinically suspicious for developing BPD or signs of infec-
tion. The average time of testing for Ureaplasma spp in 
our institution was the 23th day after birth. In a study by 
Payne et al (26), the highest detection rate of U. parvum 

in aspirates from ELGANs was found 3-5 days after birth. 
It is worth noting, however, that three patterns of U. ure-
alyticum colonization have been reported in preterm in-
fants: persistent, early transient, and late transient. Only 
the persistently positive colonization pattern was associ-
ated with a significantly increased risk of developing BPD 
(27). It is thus possible that screening all ELGANs soon af-
ter birth would have led to a higher incidence of colo-
nization in our institution as well. Finally, the incidence 
of Ureaplasma spp colonization among ELGANs and/or 
women of childbearing age could be lower in our geo-
graphical area, but we could not find any studies investi-
gating this issue.

In our study, the frequency of testing for Ureaplasma spp 
was increasing in the period 2009-2019. In 2019, there 
were 15% fewer newborn ELGANs than in 2009. Howev-
er, there were 4.4 times more collected microbiological 
samples for Ureaplasma spp This could in part explain 
the increasing incidence of colonization. Another fac-
tor contributing to the increasing incidence could 

Ureaplasma spp – bacteria - 0.041†

no   62 (81.6)   81 (70.4)
U. parvum     9 (11.8)   26 (22.6)
U. urealyticum     3 (3.9)     8 (6.7)
Ureaplasma spp     2 (2.6)     0 (0)
Azithromycin   13 (17.1)   30 (27.3) 1.82 (0.88; 3.77) 0.109
*Abbreviations: EINT – Neonatal Intensive Care and Therapy Unit; SD – standard deviation; IQR – interquartile range; MV – mechanical ventilation; 
REA – resuscitation; HFO – high-frequency oscillations, iNO – inhalatory nitrous oxide.
†Likelihood ratio test.

Table 2. Continued. Association between newborns’ data and bronchopulmonary dysplasia (BPD) severity (result of univariate logistic 
regression)

BPD

Newborn characteristics
no or mild

n = 76
moderate or severe

n = 115
Odds ratio 

(95% confidence interval) P

Table 3. Association between different risk factors and moderate to severe bronchopulmonary dysplasia (BPD) (results of multiple 
logistic regression)

Newborn’s characteristics Odds ratio (95% confidence interval) P

Gestational age 1.1 (1.04; 1.23) 0.004
Birth weight 1 (0.99; 1) 0.216
Resuscitation in delivery room
no 1
mask ventilation 2.84 (0.84; 9.57) 0.092
intubation 1.37 (0.29; 6.45) 0.691
Fraction of inspired oxygen (FiO2) at the time of surfactant application 1 (0.98; 1.02) 0.711
Days FiO2>0.21 1.13 (1.09; 1.18) <0.001
Postnatal steroids 2.64 (0.96; 7.26) 0.06
Ureaplasma spp infection 4.32 (1.2; 15.49) 0.025
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be the introduction of PCR in the third year of this 11-year 
study, which is more sensitive than culture as a method of 
detection (28).

A strength of this study is the data collection from a rela-
tively large cohort of infants over a long, 11-year period. We 
included infants treated in Slovenia’s largest tertiary peri-
natal center, where 80% or more of all ELGANs receive in-
tensive care. Our medical team used the same criteria and 
standards throughout the study period, which allowed us 
to reliably compare the year-by-year results.

This study has several limitations. First, the retrospective 
design prevented us from controlling the exact indications 
for or the timing of Ureaplasma spp testing and other vari-
ables. The decision to collect microbiological samples was 
made by the treating physician. Another limitation were 
the NHLBI diagnostic criteria themselves, as we could not 
include infants that died before the 28th day of age. Ad-
ditionally, we could not use the recently proposed BPD 
severity diagnostic criteria that include x-ray imaging, as it 
was not routinely performed in our institution (29). Final-
ly, one possible confounding factor could be the replace-
ment of culture as the method of microbiological analy-
sis with PCR, which is a more sensitive method that could 
have detected the pathogens that culture missed.

In conclusion, this study found an increasing incidence 
rate of Ureaplasma spp airway colonization in ELGANs 
treated in our institution in the period 2009-2019. This find-
ing could in part be attributed to the greater proportion of 
tested infants and the greater sensitivity of microbiologi-
cal methods. Also, BPD severity was significantly associ-
ated with the colonization with Ureaplasma spp. After we 
controlled for other risk factors for BPD in the regression 
model, preterm infants colonized with Ureaplasma spp at 
the average age of 23 days had 4.32-times higher odds for 
developing moderate or severe BPD. Screening all ELGANs 
soon after birth and early treatment of Ureaplasma spp col-
onization could reduce BPD incidence.
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