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ABSTRACT Objective: The present study aimed to examine the re-
lationship between gestational urinary tract infection (UTI) cases and
pregnancy complications such as preterm delivery and/or low birth
weight, and to address the possible increase in risk from these aspects.
Material and Methods: Seventy-one pregnant women who were di-
agnosed with UTI, and 102 healthy pregnant women were included in
the study. Gestational week, delivery week, delivery method and new-
borns's birth weight data of women with positive urine culture were
compared. Results: The median week of delivery was found to be sig-
nificantly higher in those who had a UTI in the first trimester compared
to those who had a UTI in the next trimester (p=0.005). The median
week of gestation was significantly higher in those with Gram-positive
bacterial growth than those with other microorganisms (p=0.006). The
median gestational week was found to be significantly lower in those
with Gram-negative bacteria growth compared to those with growth of
other microorganisms (p=0.008). The groups were similar in terms of
the rates of preterm delivery (p=0.799) and low birth weight (p=0.347).
Conclusion: These findings show that UTI during pregnancy, particu-
larly after the first trimester, may be associated with preterm delivery.
It was also observed that the risk of preterm delivery significantly in-
creased in pregnant women over the age of 35 and development of UTI
after the first trimester.
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OZET Amag: Bu ¢aligmada, gestasyonel idrar yolu enfeksiyonu (IYE)
olgular ile erken dogum ve/veya diisiik dogum agirligr gibi gebelik
komplikasyonlari arasindaki iligkinin incelenmesi ve olast risk artiginin
bu yonlerden ele alinmasi amaglanmustir. Gereg ve Yontemler: [YE ta-
mist almig 71 gebe ve 102 saglikli gebe calismaya dahil edildi. idrar
kiiltiirii pozitif olan kadinlarin gebelik haftasi, dogum haftasi, dogum
sekli ve bebegin dogum agirlig: verileri karsilastirildi. Bulgular: ilk
trimesterde IYE gegirenlerde ortanca dogum haftas sonraki trimesterde
IYE gegirenlere gore anlamh olarak yiiksek bulundu (p=0,005). Med-
yan gebelik haftas1 Gram pozitif bakteri tiremesi olanlarda diger mik-
roorganizmalari olanlara gére anlamli olarak daha yiiksekti (p=0,006).
Medyan gebelik haftasi Gram negatif bakteri iremesi olanlarda diger
mikroorganizmalarin tiremesi olanlara gore anlamli olarak daha diigiik
bulundu [15 (¢eyrekler agikligi:15) hafta vs. 25,5 (IQR:13) hafta]
(p=0,008). E. coli tiremesi goriilenlerde de ortanca gestasyon haftast
diger mikroorganizma iiremesi goriilenlere gore anlaml diisiik bulundu
[8 (¢eyrekler agikligi: 14) hafta vs. 25 (¢eyrekler agikligi: 17) hafta]
(p=0,013). Gruplar erken dogum (p=0,799) ve diisik dogum agirlig:
(p=0,347) acisindan benzerdi. Sonuc¢: Bu bulgular, ilk trimesterden
sonra gelisen IYE nin erken dogumla iliskili olabilecegini gostermek-
tedir. Ayrica 35 yas {istii ve ilk trimesterden sonra IYE gelisen gebe-
lerde erken dogum riskinin anlaml olarak arttig1 gdzlenmistir.

Anahtar Kelimeler: Gebelik; idrar yolu enfeksiyonu;
erken dogum; diisiik agirlikli dogum

Physiopathological and hormonal changes that
occur in the body during pregnancy increase the risk
of some problems. Changes in the urogenital system

may cause the frequency of asymptomatic bacteriuria
or urinary tract infection (UTI) to be higher than the
normal population.!-
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UTIs that are not treated during pregnancy can
lead to many complications during pregnancy. These
complications are preeclampsia, preterm birth, in-
trauterine growth retardation and low birth weight.
UTI seen during pregnancy was more common with
diabetes mellitus, chronic inflammatory diseases,
urolithiasis, autoimmune disorders, recurrent UTI,
urinary tract abnormalities in studies.!”

Some studies reported that UTI during preg-
nancy was especially associated with preterm deliv-
ery and low birth weight.%” However, data regarding
whether the risk of preterm delivery and/or low birth
weight is related to the trimester of the infection,
whether it is related to gravida or parity, whether it
has specificity to a microorganism and whether it
changes with age have not been enough yet. In our
study, it was aimed to examine the relationship be-
tween gestational UTI cases and pregnancy compli-
cations such as preterm delivery and/or low birth
weight, and to address the possible increase in risk
from these aspects.

I MATERIAL AND METHODS

Our retrospectively planned study complies with the
1964 Declaration of Helsinki and ethical standards,
and all procedures performed in studies involving
human participants comply with the ethical standards
of the institutional research committee. The approval
of the ethics committee was obtained from the board
of Yeni Yiizyil University as the approval no:
12.08.2021/26 (date: March 30, 2021).

PATIENTS

A total of 71 pregnant women who admitted to the
obstetrics and gynecology outpatient clinics of our
hospital between January 2015 and December 2020
and diagnosed as UTI, and 102 healthy pregnant
women who admitted for control and whose urine
cultures were negative were included in the study.

The diagnosis of UTI was made according to the
criteria of clinical nausea, dysuria, vomiting, fre-
quency and positive urine tests (complete urinalysis
and urine culture). Patients with at least two positive
urine cultures (meaning of bacterial growth) were
considered as positive urine cultures. Patients with

complicated UTI, a history of stones and urinary con-
genital anomalies were excluded from the study. Re-
sponse to treaatment of UTI has not been evaluated.
Data of the women with positive urine culture, in-
cluding the gestational week, delivery week, deliv-
ery method and birth weight of the baby were taken
from the hospital system records.

STATISTICAL ANALYSIS

The sample size in the study was calculated by power
analysis using G-Power (version 3.1.9.6, Franz Foul,
Universitat Kiel, Germany). Effect size 2.5; The Type
1 error was taken as 0.05 and the test power as 0.8,
and the sample size was calculated as 143 in total. So,
when we reached 71 patients as the half of that target,
we added the controls applied to the clinics at the
same time period.

In our study, statistical analyzes were performed
with SPSS 25.0 software (IBM SPSS, Chicago, IL,
USA). Pearson’s chi square test and Fisher’s exact
test were applied for intergroup comparisons in terms
of categorical variables. Descriptive data were ex-
plained as percentages and numbers. In the Kol-
mogorov-Smirnov test, it was shown whether
continuous variables were suitable for normal distri-
bution. Comparisons were made for the variables that
did not show normal distribution in the Mann-Whit-
ney U test. Differences between groups in terms of
continuous variables were analyzed with Student’s t
test. Comparison of mean values between multiple
groups was analyzed by analysis of variance. Ob-
tained results were analyzed at 95% confidence in-
terval and p<0.05 values were considered significant.
Corrections were made with Bonferroni where ap-
propriate.

I RESULTS

A total of 59.7% of the pregnant women were prim-
igravida. Delivery method of 117 (67.6%) of the
pregnant women was cesarean method, and of 56
(32.4%) was normal spontaneous vaginal delivery.
The most frequently isolated microorganisms were
Escherichia coli (52.1%) and Candida spp. (11.3%).

The mean age of the pregnant women was
30.14+5.0. The mean gestation week was 18.5+10.9



weeks, and the mean delivery week was 37.943
weeks. The mean birth weight of the newborns was
3160.9£614.7 grams.

The rates of UTI development were found to be
similar in pregnant women aged 35 years or younger
and those above 35 years (p=0.139). In addition, there
was no differences between primigravida and multi-
gravida pregnants (p=0.065), between primiparous
and multiparous pregnants (p=0.201), and between
trimesters (p=0.287) in terms of rates of UTI devel-
opment.

UTTI and the control groups were found similar in
terms of numbers of gravida, parity, preterm birth,
newborns with low birth weight, newborns with
IUGR, cases had preeclampsia during pregnancy, and
perinatal morbidity and in terms of median gesta-
tional week, delivery week, birth weight, and 1** and
5% minute APGAR scores (p>0.05 for each) (Table
1).

Preterm delivery rate was significantly higher in
multigravida pregnants compared to primigravida
women (20.3% vs. 8.7%; p=0.027). The pregnant
women with UTI and the control group were found to
be similar in terms of the rates of preterm delivery
(12.7% vs. 14.1%; p=0.799) and low birth weight
(8.5% vs. 4.9%; p=0.347). The groups made accord-
ing to E. coli growth, Gram (+) and Gram (-) bacte-
rial growth in urine culture were similar in terms of
preterm delivery and low birth weight rates (p>0.05
for each) (Table 2).

The median week of birth weight (3,320 g vs.
3,325 g; p=0.949) and delivery week (38 vs. 38
weeks; p=0.955) were similar between UTI and con-
trol groups. The median week of birth was found to
be significantly higher in those who had UTI in the
first trimester than those who had UTI in the next
trimesters (39 weeks, 38 weeks, 38 weeks, respec-
tively; p=0.005). The median week of gestation was
significantly higher in those with Gram-positive bac-
terial growth than those with growth of other mi-
croorganisms (25.5 vs. 15 weeks; p=0.006). The
median week of gestation was found to be signifi-
cantly lower in Gram-negative bacteria growth than
those with growth of other microorganisms [15 (inter-
quartile range; IQR: 15) week vs. 25.5 (IQR: 13)

TABLE 1: Distributions of some variables according to UTI and
control groups.
Pregnants with UTI  Controls
n % n % p value
Total 71 100 102 100
Gravida 0.090
1 37 52.1 67 657
2 19 26.8 26 255
3 7 9.9 5 49
4 8 1.3 3 29
6 0 0.0 1 1.0
Gravida 0.139
1 38 585 66 647
=2 &8 48.5 36 353
Parity 0.259
0 42 59.2 74 725
1 21 29.6 2 216
2 7 9.9 4 39
3 1 14 1 1.0
4 0 0.0 1 1.0
Parity 0.065
0 42 59.2 4 7125
21 29 40.8 28 275
Parity 0.201
<1 63 88.7 9% 941
22 8 1.3 6 5.9
Delivery time 0.799
Term delivery 61 859 89 87.3
Preterm delivery 10 14.1 13 12.7
Delivery time 0.869
Term delivery 61 85.9 89 87.3
Late preterm delivery 6 8.5 9 8.8
Early preterm delivery 4 5.6 4 39
Birth weight 0.391
Normal 65 91.5 97 951
Low G 42 4 3.9
Very low 1 1.4 1 1.0
Extremely low 2 2.8 0 0.0
Birth weight 0.347
Normal 65 91.5 97 95.1
Low-extremely low 6 8.5 5 49
IUGR 5 7.0 4 39 0.363
Preeclampsia 5 7.0 5 49 0.553
Perinatal morbidity 7 9.9 10 9.8 0.990
Median IQR  Median IQR p value
Gestational week 17 18 18.5 20 0.905
Delivery week 38 1 38 2 0.955
Birth weight {grams) 3320 570 3325 400 0.949
APGAR score 1¢! minute 9 1 9 3 0.913
APGAR score 5" minute 10 5 10 3 0.995

Pearson’s chi square and Mann-Whitney U tests were used; UTI: Urinary tract infec-
tion; IUGR: Intrauterin growth restriction; IQR: Inter-quartile range; APGAR: Appear-
ance, pulse, grimace, activity, respiration.



TABLE 2: Distributions of some variables according to preterm delivery and low weighted birth.
Preterm delivery Low weighted birth
n % p value n % p value
| w3 s

Gravida 0.089 0.921

1 9 8.7 7 6.7

2 8 17.8 3 6.7

3 2 16.7 1 8.3

4 4 36.4 0

6 0 0 0
Parity 0.001 0.754

0 10 8.6 9 78

1 10 233 1 23

2 9.1 1 9.1

3 100 0

4 0 0

Uropathogen growth

Absent
Present

Escherichia coli
Absent
Present

Gram-negative 0.643 0.67
Absent 15 125 7 5.8
Present 8 15.1 4 75

UTI: Urinary tract infection.

week] (p=0.008). The median week of gestation was The rate of preterm delivery among the 35-year-
found to be significantly lower in those with growth olds was similar in the control group (p=0.941), but
of E. coli compared to those with growth of other mi- the preterm delivery rate was significantly higher in
croorganisms [8 (IQR: 14) weeks vs. 25 (IQR: 17) pregnant women over 35 years of age who had UTI
weeks] (p=0.013) (Table 3). than those aged 35 or younger (10.2% vs. 33.3%)



TABLE 3: Comparisons by median gestational week, gestational week, and birth weight.
Gestational week [median (IQR)] Delivery week [median (IQR)] Birth weight [median (IQR)]
Groups
uTl 17 (18) 38(1) 3320 (570)
Control 18.5 (20) 38(2) 3325 (400)
p value 0.905 0.955 0.949
Trimester with a UTI
1. 39(2) 3300 (568)
2. 38(0) 3260 (573)
3. 38(1) 3400 (500)
p value 0.005 0.336
Gram-positive growth 25.5(14) 38(1) 3375 (475)
Growth of other microorganisms 15 (16) 38(1) 3300 (590)
p value 0.006 0.808 0.728
Gram-negative growth 15 (15) 38 (1) 3320 (545)
Growth of other microorganisms 25.5(13) 38(1) 3380 (560)
p value 0.008 0.846 0.732
Escherichia coli 8 (14) 38 (2) 3300 (505)
Growth of other microorganisms 25(17) 38(1) 3355 (543)
p value 0.013 0.234 0.725

Mann Whitney U test was used; *Compared only for UTI patients; IQR: Inter-quatile range; UTI: Urinary tract infection.

(p=0.035). In terms of preterm delivery and low birth
weight rates, age groups made according to the
trimester distinction were found to be similar both in
general, in pregnant women in the control group and
in those with UTI (p>0.05 for each) (Table 4).

Comparisons between the groups of parity,
Gram positive growth in urine culture and £. coli
growth in terms of some variables are shown on
Table 5.

I DISCUSSION

Changes in the urogenital organs during pregnancy
cause pregnant women to have a higher risk of de-
veloping UTI compared to non-pregnant women. In
addition, many hormonal and physiological develop-
ments during pregnancy can trigger the formation of
UTIs.? Infections in pregnancy are of critical impor-
tance considering that they may cause pregnancy
complications different from the normal population.
Some infections can cause severe complications such
as miscarriage, preterm delivery, congenital anoma-
lies, low birth weight, intrauterine growth restriction,
amnionitis, and maternal or fetal death.>* It has been
stated that UTIs during pregnancy do not have very

serious complications but may lead to low birth
weight or preterm delivery.®® In the present study, the
relationship of UTI during pregnancy with low birth
weight and preterm delivery according to trimesters
has been examined from various aspects.

Studies have shown that the most common cause
of UTI in pregnant women is E. coli, similar to the
normal population.” The most common microorgan-
isms in the present study were E. coli and Candida
spp. The trimester distribution of the frequency of
UTI has been reported to be very variable in stud-
ies.”?12 Although UTI was seen most frequently in
the first trimester in the present study, the general dis-
tribution was observed to be similar in all trimesters.
In addition, Gram-negative bacteria were determined
as the causative agents mostly in the preterm stages of
pregnancy, while Gram-positive bacteria were deter-
mined as the agent mostly in the late stages.

It has been stated that a history of previous UTI,
sexual activity, low socioeconomic level and multi-
parity are factors that increase the risk for the devel-
opment of UTI in pregnant women.!? In the present
study, the rates of UTI development were found to be
similar in those aged 35 and under and those over 35



rates.

TABLE 4: Comparisons between control and UTI groups, trimester groups, and age groups in terms of preterm and low birth weight

1t trimester
<35 years of age
>35 years of age
27 trimester
<35 years of age
>35 years of age
37 frimester
<35 years of age
>35 years of age

Controls
1t trimester
<35 years of age
>35 years of age
20 trimester
<35 years of age
>35 years of age
3 trimester
<35 years of age
>35 years of age

n Preterm delivery [n (%)] p value

65 5(7.7)
9 2(22.2)

0.605
45 9(20)
7 2(28.6)

0578
36 3(8.3)

1 2(1822)

0.44

>0.999
25 )
1 0)
>0.999
\ 3(13.6)
8 1(125)

Low weighted birth [n (%)]

4.4)
14.3)

2(56)
1(9.1)

p value

0.358

0.560

>0.999

>0.999

0.469

Gravida (1) 0.835 0.256
UTI 3(7.9) 4(10.5)
Controls 6(9.1) 3(4.5)

Gravida (22) 0.855 0.929
uTl 33 7(19.4) 2(6.1)
Controls 36 7(21.1) 2(5.6)

Chi square and Fisher's exact test were used; *Odds ratio=4.4 (95% Cl: 1.0-19.2); UTI: Urinary tract infection.



TABLE 5: Distributions of some variables according to some groups in the pregnant women with UTI.

Nulliparous (n=42) Multiparous (n=29)

n % n % p value
Delivery time 0.953

Delivery time 0.110
Term delivery 36 85.7 25 86.2
Late preterm delivery 2 4.8 4 138
Early preterm delivery 4 9.5 0 0.0

Birth weight
Normal
Low-extremely low
IUGR

Gestational week

Birth weight (grams)

APGAR score 5" minute
No Gram positive gro Gram positive growth
n n %

Delivery time
Term delivery
Late preterm delivery
Early preterm delivery

Birth weight \
50 15

Normal

Low-extremely low 5 . 1
IUGR Median Median

Gestational week

Birth weight (grams)

APGAR score 5" minute 10 1 10 1 0.577




TABLE 5: Distributions of some variables according to some groups in the pregnant women with UTI (contunied).

n

Delivery time

Term delivery 30

Preterm delivery 4
Delivery time

Term delivery 30

Late preterm delivery 3

Early preterm delivery 1
Birth weight

Normal 32

Low 2

Very low 0

Extremely low 0
Birth weight

Normal 32

Low-extremely low 2
IUGR

Median

Age (years) 29
Gestational week 25
Delivery week 38
Birth weight (grams) 3355
APGAR score 15t minute 9
APGAR score 5 minute 10

Growth other than Escherichia coli (n=18)

%

54.5
73

88.2
8.8
29

941
59
0.0
0.0

94.1
59

Escherichia coli growth (n=53)

n % p value
0.590
3 83.8
6 16.2
0.640
31 83.8
3 8.1
3 8.1
0.358
33 89.2
1 27
1 2.7
2 54
0.675
33 89.2
4 10.8
0.359
Median IQR p value
30 8 0.123
8 14 <0.001
38 2 0.404
3300 505 0.407
9 2 0.559
10 1 0.566

Pearson’s chi square, Fisher’s exact test and Mann-Whitney U test were used; UTI: Urinary tract infection; IUGR: Intrauterin growth restriction; IQR: Inter-quartile range;

APGAR: Appearance, pulse, grimace, activity, respiration.

years old. In addition, there was no differences be-
tween primigravida and multigravida pregnants, be-
tween primiparous and multiparous pregnants, and
between trimesters in terms of rate of UTI develop-
ment. These findings show that the development of
UTI in pregnant women is not directly related to the
gravida, parity or gestational week, so these factors do
not significantly increase the risk of developing UTIL.

It has been shown that UTI during pregnancy
may be associated with preterm birth, and in some
studies, the rate of preterm delivery increases signif-
icantly in pregnancies with a diagnosis of UTL.o%11-16
However, some studies have reported that UTI during
pregnancy does not cause preterm delivery.!”'* Two
studies have shown that UTI increases the risk of pre-
mature birth by 1.6 times and the risk of low birth
weight by 1.4 times.® In the present study, preterm
delivery rates were found to be similar between preg-

nant women with UTI and the control group. In ad-
dition, the groups made according to E. coli growth,
Gram (+) and Gram (-) bacterial growth in urine cul-
ture were similar in terms of preterm delivery and low
birth weight rates. When we examined the median
values in terms of week of birth, the UTI and control
groups were similar.

It has been suggested that there may be a rela-
tionship between the period of UTI in pregnancy and
pregnancy complications.?’ Baer et al. found that the
risk of preterm delivery increased 1.4-fold in preg-
nant women hospitalized due to UTI in the first
trimester, 1.7-fold in those hospitalized in the 2nd
trimester, and 2.1-fold in those hospitalized in the 3%
trimester.?’ In the present study, trimesters with UTI
were found to be similar in terms of preterm delivery
and low birth weight rates. In addition, those with
UTI and control groups were found to be similar in



terms of trimester and complication rates with UTIL.
There was no significant difference in the rates of
preterm delivery and low birth weight between age
groups, according to the incidence of UTI in the
trimester. However, the median week of birth was
found to be significantly higher in those who had UTI
in the first trimester than those who had UTI in the
next trimester. Although these findings generally sug-
gest that UTI does not cause premature birth in preg-
nancies, it shows that UTI developed after the first
trimester may be associated with preterm delivery.

In cases of UTI during pregnancy, there is no di-
rect relationship between the causative microorgan-
ism and the trimester of infection.*!° In a study, it was
reported that the rate of UTI caused by E. coli de-
creased statistically in the third trimester compared
to the first two trimesters.?! In our study, the median
gestational week in patients with Gram-positive bac-
terial growth in urine culture was found to be signif-
icantly higher than those with growth of other
microorganisms. The median value of the gestational
week was found to be statistically lower in those with
Gram-negative bacteria growth than in those with
growth of other microorganisms. The median gesta-
tional week was found to be statistically lower in
those with growth of E. coli compared to those with
growth of other microorganisms. All these findings
show that after the first trimester of pregnancy, Gram-
negative bacteria, especially E. coli, cause UTIs less
frequently. This suggests that Gram-negative bacteria
are not responsible for the relationship between UTI
and preterm delivery in the 2°¢and 3"trimesters.

There is no evidence that the development of
UTI during pregnancy is directly related to the age of
the pregnant.' One study found similar UTI rates
among pregnant age groups.'® In the control group of
the present study, the rate of preterm delivery was
similar between the 35-year-old group but the rate of
preterm delivery in pregnant women over 35 with
UTI was found to be statistically higher than those
aged 35 years or younger. In addition, it was observed
that being over the age of 35 increased the risk of
preterm delivery 4.4 times in those who had UTI.
These findings show that UTI poses a significant risk
for preterm delivery, especially in pregnant women
over the age of 35.

In a study examining pregnant women who had
a UTI, the number of gravida was also shown among
the risk factors.?? In another study, it was shown that
multiparous pregnants had a higher rate of UTI than
primiparous pregnant.'® In our study, the rate of
preterm delivery in multigravida pregnants was found
to be statistically higher than in primigravida preg-
nants. However, there was no differences between
primigravida and multigravida pregnants, and be-
tween UTI and control groups in terms of preterm de-
livery rate. Therefore, it shows that the relationship
between UTI and preterm delivery in pregnant
women over 35 years old is independent of the num-
ber of gravida, and so, UTI may be directly responsi-
ble for preterm delivery.

It has been shown that UTI during pregnancy
can lead to low birth weight and preterm delivery ba-
bies. However, it was emphasized that this relation-
ship could not be demonstrated.®** Some studies have
shown that UTI in pregnant women causes low birth
weight.'*1® However, Chen et al. reported that preg-
nancy UTI cases did not cause low birth weight.!” In
the present study, low birth weight rates were found
to be similar between pregnant women with UTI and
the control group. Groups made according to Gram-
negative bacterial growth were found to be similar in
terms of low birth weight. The median birth weight
was similar between the UTI and control groups.
These findings suggest that UTI during pregnancy
has no direct relationship low birth weight. However,
the lower number of low birth weight births in this
study may have affected this analysis negatively.

Our study had some strengths and limitations.
Low number of low birth weight births in this study
limited the analysis of risk factors in this regard. In the
study, the large distribution of microorganisms other
than E. coli grown in urine cultures but low numbers
made it impossible to analyze whether these microor-
ganisms directly cause adverse pregnancy outcomes.

I CONCLUSION

According to the data of our study, UTI during preg-
nancy, especially after the first trimester, may be as-
sociated with preterm delivery. In addition, it was
observed that the risk of preterm delivery increased



significantly in pregnant women who developed UTI
after the first trimester, especially over the age of 35.
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