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Introduction. Assessment of the fetal heart rate become
a routine manner and was found to be helpful in making
important clinical decisions. In the available literature there
are no any information about fetal heart rate in twin pregnan-
cy and it usefulness in predicting pregnancy outcome.
Objective. The aim of our study was to evaluate a range of
heart rates in the first trimester in twin pregnancy and the
influence of the rate of fetal heart on the outcome of the
pregnancy.
Material and methods. The study included 89 twin pregnan-
cies between 6 and 11 weeks of pregnancy (78 pregnancies
finished with good outcome and 11 with unfavorable outco-
me).
Results. The date shows that the heart rate of embryos / fetuses
in the first trimester of an uncomplicated twin pregnancy
progressively increases between 6 and 8 weeks of pregnancy
and then slows down in week 11. Our data shows that the rate
of fetal death in the first trimester of twin pregnancy increases
progressively with decreasing of the heart rate. In our study
none of the twins survived when the observed rate of the fetal
heart was less than 110 beats per minute and half of them died
when heart rate was between 110 and 120 beats per min.
Furthermore, the significant difference in the heart rates of a
set of twins was connected with a poor prognosis. In mono-
chorionic pregnancies with a significant difference in heart rate
(20 beats/min or more) despite a normal fetal heart rate (120
beats/min or more) TTTS syndrome was confirmed later in
pregnancy.
Conclusions. The heart rate in twin pregnancy more than 120
beats per minute is connected with a good prognosis, whe-
reas below 110 beats per minute with a poor prognosis.
Furthermore, the significant difference in fetal heart rate (20
beats/min or more) can be a marker of developing TTTS syn-
drome later in pregnancy.
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INTRODUCTION
In the past and nowadays the fetal heart rate
is being used as a confirmation of the embryo/
fetal life. Large group studies have reported
changes in the heart rate in early stage of pre-
gnancy [1-10]. Furthermore, miscarriages were
observed in pregnancies with abnormal fetal
heart rate [1-7,11]. Therefore assessment of the
fetal heart rate become a routine manner and
was found to be helpful in making important
clinical decisions. However in the available li-
terature there are no any information about
fetal heart rate in twin pregnancy.

AIM
The aim of our study was to evaluate range of
heart rate in first trimester in twin pregnancy
and influence of rate of fetal heart on pregnancy
outcome.

MATERIALS AND METHODS
The study was conducted in the Ultrasound Unit
in Healthcare Center in Kutno from 2010 to
2016. In the study were included 89 twin pre-
gnancies between 6 and 11 weeks of pregnan-
cy (78 pregnancies finished with good outco-
me and 11 with unfavorable outcome). All
pregnancies with risk factors (smoking, alcohol,
drug addiction) and complications (diabetes
mellitus, hypertension, anemia) were excluded
from the study

Measurements were obtained using ultraso-
und machine (B&K Medical 3535 and Voluson
730 PRO) with vaginal probe of 6.5 MHz fre-
quency. All pregnancies were calculated accor-
ding CRL measurement. The gestational age
was given in weeks according formula: 7 we-
eks = 7 weeks + 0/6 days. The heart rate was
performed using M-mode technique for each
twin separately.
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INTRODUCTION

Urinary tract infections are among the most common 
bacterial infections, impacting around 150 million people 
globally. In microbiology, a UTI is described as the 
urothelium's inflammatory reaction to microbial intruders 
[1]. The most common bacteria resbonsible for UtI is 
Escherichia coli (E. coli) [2]. Other bacteria involved are 
Staphylococcus, Proteus mirabilis, Enterococcus spp, Klebsiella 
pneumoniae and Pseudomonas aeruginosa [3].

According to research, pathogenic strains of certain 
uropathogenic bacteria exhibit many virulence phenomena, 
the most notable of which is known as Biofilm, which refers 
to the bacterium's propensity to colonize on the mucosal 
surfaces of the afflicted host. The severity of a urinary tract 
infection is determined by the virulence of the bacteria as 
well as the host's susceptibility [4].

Biofilms are surface-attached microbial populations 
encased in a self-produced extracellular polymeric 
matrix. They are the product of complicated intra- and 
intercellular signaling and communication mechanisms 
that are regulated by a sophisticated Quorum Sensing (QS) 
regulatory system that is found all across the microbial 
world [5].

Biofilms are responsible for  up to 60% of infections 
in human  and are difficult to eliminate with antibiotics. 
In vitro susceptibility experiments have revealed a 
significant increase in biofilm cell resistance to killing 
[6]. Biofilms may be thought of as a universal strategy 
for the survival of  bacterial, which  allows them to 
efeectivaly use of  the available resources. They are mostly 
polysaccharides, which inhibit antibacterial agents, 
antibodies, and white blood cells from entering inside the 
cluster [7]. 

METHOD

Bacterial isolates

The study was conducted with a total of 60 consecutive 
isolates from children that suffer from UTI, which 
collected from at Al-Imamain Al-Jawadain Medical City 
in Baghdad. These isolates were collected over a period of 
2 months from September 2022 to November 2022. The 
bacterial isolates were identified using Gram's stain and 
other biochemical tests include Oxidase, catalase, Methyl 
Red, Voges - Proskauer and INDOL tests.

Background: Urinary Tract Infections (UTIs) are a serious public 
health concern, especially in children, which can be caused by a 
variety of organisms, especially gram-negative bacteria. The biomarker 
procalcitonin has become more effective in diagnosing bacterial 
infections in the last decade. 

Aim: This study was done to found out the ability of the bacterial 
isolates to form biofilm and to determine the antibiotic resistance for 
these biofilm-forming isolates in UTI patients.

Methodology: A case-control study included 60 cases from patients 
who suffer from Urinary Tract Infection (UTI) at Al-Imamain Al-Jawadain 
Medical City in Baghdad. 

Result: Among total 60 isolates from UTI patients, The result of our 
study showed that 30.0% of the isolates have the ability to form strong 
biofilm, 33.3% were moderate, the result also showed the biofilm 
formation percentage of S. haemolyticus, E. faecalis, Proteus spp., K. 
pneumonia, S. aureus, E. coli, and S. epidermidis were (100%, 100%, 
85.68%, 72.72%, 75.0%, 51.18% and 50% respectively). The biofilm 
forming isolates were highly resistance to Amoxicillin, Ampicillin, 
Gentamicin and Trimethoprim. 

Conclusion: The majority of the bacterial isolates was biofilm- forming 
and showed a wide resistance to range of antibiotics.

Keywords: Urinary tract infection; UTI in children; Biofilm production; 
Biofilm-forming; Antibiotic resistance
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RESULTS
The mean fetal heart rate in the first trimester
of twin pregnancy with good outcome is pre-
sented in Table 1. The above data show that the
heart rate of embryos / fetuses in the first tri-
mester of uncomplicated twin pregnancy pro-
gressively increases between 6 and 8 weeks of
pregnancy, reaches the nadir of 170 beats per
minute in week 8 and then slows down to 150
beats per minute in week 11. The biggest dif-
ference in heart rate between a pair of twins
was found between 6 and 7 weeks of pregnan-
cy. Later in pregnancy, up to 11+6 weeks the
difference was similar and remained low.

Tab. 2. Fetal heart rate in the first
trimester of twin pregnancies with
unfavorable outcome

No. Gestational
age

(in weeks)

Heart rate
twin A / twin B

(beats/min)

The
difference
in heart

rate
between

twins
 (beats/

min.)

Type
of complications

1. 6+0 – 6+6 118/158 30 death of both
fetuses MCDA

2. 7+0 – 7+6 115/119 4 death of both
fetuses DCDA

3. 7+0 – 7+6 138/168 30 TTTS at 28 weeks
MCDA

4. 8+0 – 8+6 105/129 14 death of both
fetuses MCDA

5. 9+0 – 9+6 104/118 14 miscarriage DCDA

6. 10+0 – 10+6 95/109 13 death of both
fetuses MCMA

7. 10+0 – 10+6 0/24 24 death of both
fetuses MCMA

8. 9+0 – 9+6 124/146 22 TTTS at 28 weeks
MCDA

9. 7+0 – 7+6 98/106 8 death of both
fetuses MCDA

10. 7+0 – 7+6 115/124 9 miscarriage at 8
weeks MCD

11. 7+0 – 7+6 110/122 12 miscarriage at 10
weeks DCDA

TTTS – Twin-to-twin transfusion syndrome

Tab. 1. The mean fetal heart rate
and the difference in heart rate
between the pair of twins betwe-
en 6 and 11 weeks of uncomplica-
ted twin pregnancy

Group Gestational
age (weeks)

The mean
heart rate

(beats/min.)

Range
(beats/min)

The difference
in heart rate

between twins
(beats/min.)

1 (n=12) 6+0 – 6+6 141 125 - 158 11
2 (n=10) 7+0 – 7+6 140 115 - 169 11
3 (n=10) 8+0 – 8+6 170 164 - 176 6
4 (n=18) 9+0 – 9+6 165 136 - 179 6
5 (n=16) 10+0 – 10+6 160 146 - 176 5
6 (n=12) 11+0 – 11+6 150 136 - 164 6

Fetal heart rate in the first trimester of twin
pregnancies with unfavorable outcome is pre-
sented in Table 2.

In the case of intrauterine fetal demise of
both twins the heart rate was below 120 beats
per minute in at least one of the twins. Further-
more, we found that the difference in the he-
art rate is as important as the heart rate itself.
In pregnancies with high difference in heart rate
(20 or more beats/min) the outcome of the
pregnancy was unfavorable (death or TTTS
syndrome). In two cases with the fetal heart rate
more than 120 beats/min and high difference
in the heart rate, TTTS syndrome was observed
later in pregnancy.

Antimicrobial susceptibility test

The disk-diffusion method by Kirby-Bauer was used to 
determine the antibiotic susceptibility test, and the Clinical 
and Laboratory Standards Institute (CLSI) criteria were 
followed in interpreting the findings [8]. The antimicrobial 
agents that were tested in this study includes: Amoxicillin 
(5 mcg), amikacin (30 mcg), ampicillin (2 mcg), cefoxitin 
(5 mcg), CefIxime (30 mcg), ceftriaxone (30 mcg), 
ciprofloxacin (5 mcg), cefotaxime (5 mcg), gentamicin 
(10 mcg), levofloxacin (5 mcg), imipenem/cilastin (10/10 
mcg), meropenem (10 mcg), and trimethoprim (25µg).

Identification of biofilms

 The microliter plate test, which was detailed by Lotfi 
[9], was used to detect biofilm. This technique is regarded 
as the industry standard for detecting biofilms. 

•	 After being cultivated in stationary conditions for 
one night at 37 degrees Celsius in TSB, the bacterial 
isolates were diluted 1:100 with fresh TSB and TSB 
supplemented with 1% glucose.

•	 0.2 ml of the diluent was put in each well of a 
sterile, 60 -well micro culture plate. After that, the 
culture plate was incubated for 24 hours at 37 ℃.

•	 Then the contents in each well of the plate were 
removed by lightly tapping the plate.

•	 After three PBS washes (to eliminate any floating 
germs), the plates were stained with 200 micro 
liter of crystal violet 1% for 30 minutes after drying, 
then washed again with PBS and kept to dry.

•	 The Optical Density (OD) of biofilm was measured 
by using ELISA reader at a 570 nm wavelength. 
This experiment was performed in triplicate and 
repeated three times.

•	 The biofilm isolates were classified using the 
categories (Tab. 1.).

RESULTS

Identification of the isolates

In this study, we investigated 60 isolates from children 
that suffer from UTI and the findings of our investigation 
indicated that the proportion of isolates of Gram-negative 
bacteria exceeded that of Gram-positive bacteria. The most 
prevalent bacteria were E. coli, which was detected in 31 
children (51.66%). Other common bacteria included 
K. pneumoniae (18.33%), P. mirabilis (11.68%), S. 
aureus, S. epidermidis, and each other (6.66%), followed 
by Enterococcus faecalis (3.35%) and Staphylococcus 
haemolyticus (1.66%) [10].

Detection of biofilm formation by 
microtiter plates method

The result of our study showed that the  isolates 
of S. haemolyticus and E. faecalis were one hundred 
percent biofilm forming, while the isolates of Proteus spp. 
were 85.68% biofilm forming, isolates of S. aureus, K. 
pneumoniae, and S. epidermidis were 75.0%, 72.72%, and 
50.0%, respectively, biofilm forming, and isolates of E. coli 
were 51.18% biofilm forming as showing in Tab. 2.

Drug resistance of biofilm forming isolates

The result of our study showed the Relationship 
between the antimicrobial resistance and the biofilm 
formation as mention in Tab. 3. 

The result showed that all the biofilm forming 
isolates were highly resistance to Amoxicillin, Ampicillin, 
Gentamicin and Trimethoprim. While the most 
effective antibiotic against biofilm forming isolates were 
Meropenem, Levofloxacin and Imipenem /Cilastin.

Tab. 1. Classification of   bio-
film isolates by microliter 
plate method [10].

OD values Adherence Biofilm formation

<0.120 Non Non /Weak

0.120-0.240 Moderately Moderate

>0.240 Strong High

Tab. 2. Distribution of 
bacteria according to biofilm 
formation and non-biofilm 
formation.

Bacteria spp. No. of 
isolates

Biofilm formation Non biofilm formation
P-value

No. % No. %
Escherichia coli 31 16 51.18% 15 48.30% 0.875 NS

Klebsiella 
pneumonia 11 8 72.72% 3 27.27% 0.131 NS

Proteus spp. 7 6 85.68% 1 14.28% 0.050 *

Staphylococcus 
aureus 4 3 75% 1 25% 0.317 NS

Staphylococcus 
epidermidis 4 2 50% 2 50% 1.00 NS

Staphylococcus 
haemolyticus 1 1 100% 0 0 0.894 NS

Enterococcus faecalis 2 2 100% 0 0 0.711 NS

P-value --- --- 0.0002 ** --- 0.0002 ** ---

* (P ≤ 0.05),   ** (P ≤ 0.01).



Kadhim RA, et al. – Detection the phenotypic of biofilm formation and its correlation with antibiotic resistant 
among uropathogenic bacteria isolated from Iraqi children...

− 3

DISCUSSION

Distribution of bacteria causing urinary 
tract infection

The current investigation found that the proportion 
of Gram-negative bacteria was much greater than the 
percentage of Gram-positive bacteria (81.55% vs. 18.45%), 
which is consistent with the findings of Flores-Mireles 
AL, et al. [11]. The results of culture and biochemical 
testing revealed that the most prevalent isolated bacterium 
was E. coli (51.6%), and the current study's findings are 
comparable to those of Sharma [12]. In 51.1% to 72.8% 
of cases of E. coli was isolated. 

The second most frequent bacterium recovered was K. 
pneumoniae, which was discovered in 11 out of 60 children 
(18.3%), and this result agrees with the study done by 
Lehrasab W, et al. [13].

Detection of biofilm formation by using 
microtiter plates method

Our research's findings, which indicated that 51.18% 
of E. coli isolates were biofilm-forming, were in line with 
those of Monther A [14] study conducted in Iraq, which 
found that 50.0% of E. coli isolates were positive for biofilm 
formation. While the investigation of Ahmed revealed that 
83.3% of E. coli isolates were biofilm-forming, which is 
a significantly high percentage when compared with our 
results, Ahmad's study from 2021 in Iraq was discordant 
with our findings.

The results of our study revealed that 72.72% of K. 
pneumonia isolates were biofilm forming, which is consistent 
with the findings of Karimi K, et al. [15] discovered that 
only 20% of K. pneumonia isolates were strongly biofilm 
formation. However, our findings contradict those of 
Monther A [14] who discovered that all isolates of K. 
pneumonia had the potential to form the biofilm.

Our investigation found that 85.68% of Proteus spp. 
isolates formed biofilms, which agrees with a study done in 
Poland by Kwiecinska-Piróg J, et al. [16] which found that 

all of the tested isolates formed biofilms.

Our findings demonstrated that 50% of S. epidermidis 
isolates formed biofilms, which agrees with the findings of 
an Iranian research conducted by Borooni S. which revealed 
that 45% [17] S. epidermidis isolates formed biofilms.

The result showed that 75% of S. aureus isolates seemed 
to produce biofilms. This finding was similar to the findings 
of While Wu, et al. and Piechota, who discovered that 86% 
- 99.2% of S. aureus isolates could form a biofilm [18,19]. 
While these findings contradict the findings of Monther A. 
which found that about 50% of S. aureus isolates formed 
biofilms [14].

Our data reveal that the isolates of E. faecalis &  S. 
haemolyticus  isolates were  100% biofilms, which disagree 
with the findings of Fallah F, et al.  [20], who found that 
26.5% of E. faecalis isolates and 75% of E. faecium isolates 
form biofilms. According to recent studies, E. faecalis may 
penetrate and bind to urinary epithelial cells, causing 
intracellular bacterial populations to proliferate in the 
bladder.

Drug resistance of biofilm formation by 
bacterial isolates

The results of our investigation revealed a considerable 
rise in antibiotic resistance for biofilm-forming isolates, 
with all E. coli biofilm-forming isolates being 100% resistant 
to Amoxicillin, Ampicillin, and Gentamicin, and 93.75% 
and 81.75% resistant to Trimethoprim and Cefoxitin, 
respectively. The corresponding figures for Amikacine 
and  Ceftriaxone,  were 68.75%,  62.5%,  respectively. All 
of these findings are agree with the findings of Tajbakhsh 
who discovered that all E. coli biofilm-forming isolates 
were resistant to ampicillin (87.5%), tetracycline (75%), 
Nalidixic acid (72.5%), and Co.Trimoxazole (62.5%) [21].

According to our findings, all K. pneumonia biofilm-
forming isolates were 100% resistant to Amoxicillin, 
Ampicillin, and Trimethoprim, 87.5% resistant to 
Gentamicin, and 62.5% resistant to CefIxime, Ceftriaxone, 
and Ciprofloxacin. These findings were similar with 
previous research by Nirwati H, et al. [22] and  Folliero 

Tab. 3. The relationship 
between biofilm formation 
and antimicrobial resistance.

Antibiotic

Types of isolates  

S. aureus
(3)

S.haemolyticus
(1)

S. 
epidermidis

(2)

E. faecalis
(2)

E.coli
(16)

K.
Pneumonia(8)

Proteus 
spp.
(6)

Total

Amoxicillin 3(100%) 1(100%) 2(100%) 2(100%) 16(100%) 8(100%) 6(100%) 38

Amikacine 2(66.6%) 1(100%) 0 0 11(68.75%) 2(25%) 3(50%) 19

Ampicillin 2(66.6%) 0 1(50%) 2(100%) 16(100%) 8(100%) 5(83.3%) 34

Cefoxitin 3(100%) 0 2(100%) 1(50%) 13(81.25%) 3(37.5%) 4(66.6%) 26

CefIxime 2(66.6%) 1(100%) 0 1(50%) 7(43.75%) 5(62.5%) 5(83.3%) 21

Ceftriaxone 3(100%) 0 1(50%) 0 (62.5%) 10 5(62.5%) 2(33.3%) 21

Ciprofloxacin 2(66.6%) 1(100%) 2(100%) 0 8(50%) 5(62.5%) 1(16.6%) 19

Cefotaxime 2(66.6%) 0 2(100%) 0 6(37.5%) 2(25%) 0 12

Gentamicin 3(100%) 1(100%) 2(100%) 2(100%) 16(100%) 7(87.5%) 6(100%) 37

Levofloxacin 1(33.3%) 0 0 0 4(25%) 2(25%) 0 7

Imipenem /
Cilastin

1(33.3%) 0 0 0 3(18.75%) 2(25%) 0 6

Meropenem 0 0 0 0 2(12.5%) 0 0 2

Trimethoprim 3(100%) 1(100%) 2(100%) 2(100%) 15(93.75%) 8(100%) 6(100%) 37
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RESULTS
The mean fetal heart rate in the first trimester
of twin pregnancy with good outcome is pre-
sented in Table 1. The above data show that the
heart rate of embryos / fetuses in the first tri-
mester of uncomplicated twin pregnancy pro-
gressively increases between 6 and 8 weeks of
pregnancy, reaches the nadir of 170 beats per
minute in week 8 and then slows down to 150
beats per minute in week 11. The biggest dif-
ference in heart rate between a pair of twins
was found between 6 and 7 weeks of pregnan-
cy. Later in pregnancy, up to 11+6 weeks the
difference was similar and remained low.

Tab. 2. Fetal heart rate in the first
trimester of twin pregnancies with
unfavorable outcome

No. Gestational
age

(in weeks)

Heart rate
twin A / twin B

(beats/min)

The
difference
in heart

rate
between

twins
 (beats/

min.)

Type
of complications

1. 6+0 – 6+6 118/158 30 death of both
fetuses MCDA

2. 7+0 – 7+6 115/119 4 death of both
fetuses DCDA

3. 7+0 – 7+6 138/168 30 TTTS at 28 weeks
MCDA

4. 8+0 – 8+6 105/129 14 death of both
fetuses MCDA

5. 9+0 – 9+6 104/118 14 miscarriage DCDA

6. 10+0 – 10+6 95/109 13 death of both
fetuses MCMA

7. 10+0 – 10+6 0/24 24 death of both
fetuses MCMA

8. 9+0 – 9+6 124/146 22 TTTS at 28 weeks
MCDA

9. 7+0 – 7+6 98/106 8 death of both
fetuses MCDA

10. 7+0 – 7+6 115/124 9 miscarriage at 8
weeks MCD

11. 7+0 – 7+6 110/122 12 miscarriage at 10
weeks DCDA

TTTS – Twin-to-twin transfusion syndrome

Tab. 1. The mean fetal heart rate
and the difference in heart rate
between the pair of twins betwe-
en 6 and 11 weeks of uncomplica-
ted twin pregnancy

Group Gestational
age (weeks)

The mean
heart rate

(beats/min.)

Range
(beats/min)

The difference
in heart rate

between twins
(beats/min.)

1 (n=12) 6+0 – 6+6 141 125 - 158 11
2 (n=10) 7+0 – 7+6 140 115 - 169 11
3 (n=10) 8+0 – 8+6 170 164 - 176 6
4 (n=18) 9+0 – 9+6 165 136 - 179 6
5 (n=16) 10+0 – 10+6 160 146 - 176 5
6 (n=12) 11+0 – 11+6 150 136 - 164 6

Fetal heart rate in the first trimester of twin
pregnancies with unfavorable outcome is pre-
sented in Table 2.

In the case of intrauterine fetal demise of
both twins the heart rate was below 120 beats
per minute in at least one of the twins. Further-
more, we found that the difference in the he-
art rate is as important as the heart rate itself.
In pregnancies with high difference in heart rate
(20 or more beats/min) the outcome of the
pregnancy was unfavorable (death or TTTS
syndrome). In two cases with the fetal heart rate
more than 120 beats/min and high difference
in the heart rate, TTTS syndrome was observed
later in pregnancy.

[23] which found a significant proportion of resistance to 
aminoglycosides, fluoroquinolones, and cephalosporin.

The results of our investigation revealed that all 
Proteus spp. biofilm-forming isolates were 100% resistant 
to Amoxicillin, Gentamicin, and Trimethoprim, 83.3% 
resistant to Ampicillin and CefIxime, 66.6% resistant to 
Cefoxitin.

Our findings revealed that all S. aureus biofilm-forming 
isolates were 100% resistant to Amoxicillin, Ceftriaxone, 
Gentamicin, and Trimethoprim, and 66.6% resistant to 

Ampicillin, Cefotaxime, Amikacine, Ciprofloxacin  and 
Cefixime. These findings are consistent with those of 
Monther A [14].

CONCLUSION

The majority of the bacterial isolates that responsible 
for urinary tract infections were capable of creating biofilms 
and showed resistance to a wide range of antibiotics. So 
more studied should be done to prevent the development 
of multi-drug resistant bacteria.
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