American Journal of Medicine and Medical Sciences 2025, 15(2): 387-393
DOI: 10.5923/j.ajmms.20251502.25

Analysis of Indications for Cesarean Section and
the Effect of Antibacterial Drugs on Intestinal
Microflora in Newborns Born by Cesarean Section
(On the Example of Samarkand Region)

Shaxlo A. Rustamova'”, Nargiz X. Vafokulova®

!Assistant Infectious Diseases Department of Samarkand State Medical University, Samarkand, Uzbekistan
%Infectious Diseases Specialist of Samarkand Regional Clinical Infectious Diseases Hospital, Samarkand, Uzbekistan

Abstract This article is devoted to the analysis of the consequences of cesarean section operation performed in
Samarkand region and the influence of antibacterial drugs used in the subsequent period on the intestinal microbiocenasis of
newborns. The article analyzes the causes and consequences of disruption of intestinal microflora as a result of antibacterial
drugs prescribed to mother and child in early age, born by caesarean section, methods of restoration of intestinal
microbiocenosis. Factors that cause disturbances of intestinal microbiocenosis from the first days of birth in children after
cesarean section operation increase the risk of acute infectious intestinal infections in the future. Cesarean section operation
leads to impaired intestinal microbiocenosis in infancy, when antibacterial drugs are prescribed not only for women but also
for newborns. Prescription of antibacterial drugs in the first days of the child and disruption of intestinal microbiocenosis is
the cause of various infectious diseases among young children.
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1. Introduction

In recent years, there has been a tendency to increase the
indications for cesarean section surgery to prevent maternal
and perinatal mortality [1,3,5]. The growth of extra-genital
and genital pathologies among women, increase in the
number of unwanted pregnancies, increase in the level of
sexually transmitted diseases determine the relevance of this
problem. The number of both planned cesarean sections and
unplanned (“emergency") operations has increased. In this
regard, the World Health Organization published a statement
on the incidence of caesarean sections in 2015 [3,4], in which
they called for further research to better understand the health
consequences of caesarean sections, including long-term
manifestations in children. At the same time, the incidence
of surgical delivery continues to increase in both developed
and developing countries due to many reasons: expansion of
indications for cesarean section for the benefit of the fetus,
performance of cesarean section for the slightest deviation
from the normal course of labor. In addition, cesarean
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sections have become optional. Thus, no significant decrease
in the frequency of this operation should be expected in the
coming years [6,7,13].

The global increase in the number of caesarean sections,
especially in developed countries, remains a subject of
debate in the medical community. Not only are the reasons
for the increasing frequency of abdominal delivery discussed,
but also its consequences for the health of mother and child.
Undoubtedly, cesarean section is a life-saving operation in
case of certain complications during pregnancy and labor.
According to statistics, in the following years there has been
a sharp increase in the number of people born by caesarean
section operation, both in foreign countries and in Uzbekistan.
Analysis of cesarean section operations for 2018-2020 in
districts and cities in Samarkand region showed that this
indicator increased from 20% to 100%. It is known from the
literature that in children born after cesarean section operation,
the formation of intestinal microflora continues for a long
time compared to children born normally. The occurrence
of primary microbial colonization of the organism of a child
who is sterile before birth is associated with the ingestion of
the microflora of the skin and vagina of the mother by the
natural birth canal during delivery [11,12,13].
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Children born by caesarean section are affected by a variety
of physical, hormonal, bacterial and medical influences in
the intrapartum and early postnatal period. They are often
exposed to antibacterial drugs both before and after birth
[3,9,10]. It should be noted that due to cesarean section
surgery, the baby does not receive breast milk from the first
minutes of life, but then they are switched to breastfeeding
after antibiotic therapy. This condition also affects the
intestinal microflora. Among modern antibacterial drugs, it
is almost impossible to find those that do not affect the
microflora of the digestive tract.

The development of diarrhea caused by side effects of
antibiotics in early childhood is associated with the content
of intestinal microflora in children [6,12]. The incidence
of antibiotic-induced diarrhea, according to different authors,
ranges from 5 to 39%, reaching up to 62% in some
observations [4,7,12]. Disturbances of intestinal microflora
during this period are often caused by such drugs as
clindamycin, lincomycin, aminopenicillin, cephalosporins,
tetracycline, erythromycin [2,3]. According to some authors,
when using cephalosporins, antibiotic-induced diarrhea is
observed in 3-9% of cases, amoxicillin/clavulanate - 23%,
other broad-spectrum penicillins - 11%, erythromycin - 16%,
when prescribing other macrolides - 8% of cases [4,8,9,12].

Thus, from the first days in children born after cesarean
section operation, the risk of purulent-inflammatory diseases
in the postpartum period will also be higher, because the risk
of microbial colonization is higher. The normal intestinal
microbiocenosis or normal autoflora consists of a complex
combination of microorganisms that influence each other's
vital activity and are in constant contact with the body. This
balance of different microbial populat6ions that maintain
biochemical, metabolic, and immunologic balance is necessary
to maintain health [6,12].

It is known from the literature that observation and preparation

of bermen for labor, psychoprophylaxis, demonstration of
useful aspects of natural childbirth lead to an increase in the
number of physiological births [3,9,10]. An important aspect
of cesarean section operation is its planned preparation. Taking
this into account, we set a goal to analyze the indications of
those who underwent cesarean section operation in Samarkand
region, and also, the postoperative effect of antibacterial
drugs on intestinal microflora in newborns was studied.

Purpose of the study: to analyze the indications for
caesarean section operation and antibacterial drugs used after
the operation in women and their impact on intestinal
microflora in newborns in Samarkand region.

2. Materials and Methods of the Study

Case history reports of 40 women who underwent cesarean
section in Samarkand region were taken as material for
the study. Also in Samarkand city maternity complex No 1
during 2021, the protocols of case histories of 40 infants born
by cesarean section were obtained. The materials for the
study were blood, urine, feces. General blood, urine, feces,
and bacteriologic methods were performed as research methods.
The results were analyzed retrospectively.

3. Results and Discussion

Based on the results of the analysis of indications for
surgical intervention in women who underwent cesarean
section and the impact of antibacterial drugs used after
surgery on the intestinal microflora of newborns in
Samarkand region. In addition, a comparative analysis of the
intestinal microbiocenosis in children born after cesarean
section surgery was carried out in relation to physiologic
labor (control group).
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Figure 1. Number of pregnant women who underwent caesarean section in Samarkand region in 2018-2021 yy
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Table 1. Indications for caesarean section in Samarkand region for pregnant women by year

Criteria 2018y. | 2019y. | 2020y. | 2021y.
Uterine anomaly 0,10% 0,20% 0,10% 0,10%
Genital pathologies Myoma of the uterus 2,90% 1,10% 1,22% 1,82%
in the mother Symphysiolysis 0,10% | 0,10% 0,10% | 0,10%
Removal of cysts after surgery 3,70% 3,90% 3,12% 4,1%
Astigmatism 0,01% | 0,20% 0,10% 0,3%
Arterial hypertension 1,30% 0,40% 0,50% 0,6%
Spinal herniation 0,40% 0,50% 0,58% 0,4%
Scoliosis 0,30% | 0,40% 0,58% 0,2%
Coccyx fracture 0,25% 0,38% 0,58% 0,78%
Chronic viral hepatitis B 2,10% 0,10% 0,13% 2,1%
Leg endoprosthetics 0,20% 0,30% 0,47%
HIV infection 0,35% 0,40% 0,70% 0,9%
Epilepsy 0,10% | 0,12% 0,29% 0,1%
) ) A cerebral cyst 0,01% | 0,20% | 0,10% 0,1%
" tfgziiir:'gﬂﬂg'gg'e‘f:ses) Coxaarthrosis 010% | 010% | 017% | 02%
\aricose veins 3,30% | 0,50% 1,17% 2,3%
Osteomyelitis - 0,10% 0,20%
Macrosomia - 0,50% 0,94%
Candyloma - - 0,10% 0,4%
Congenital hip dislocation 0,90% 0,10% 0,30% 0,9%
Chronic viral hepatitis B+C 1,20% 1,1%
Chronic viral hepatitis B+D 2,30% 0,90% 1,1%
Chronic viral hepatitis C 1,10% 0,10% 0,10% 1,1%
Diabetes mellitus 0,10% 0,10% 0,29% 0,5%
Myopia 1,70% 1,90% 2,30% 2,1%
A scar on the uterus after pregnancy | 15,60% | 27,90% 30% 22,5%
Scars left after previous A scar on the uterus after pregnancy |1 2,30% 3,90% 4,59% 4,3%
surgical procedures A scar on the uterus after pregnancy 11 2,40% | 425% | 629% | 6,5%
Scars after repeated surgical procedures 5,3% 6,7% 9,% 9,1%
. Colposplasty 0,20% 0,30% 0,58% 0,4%
Postponed plastic surgery
Vulvaroplasty 0,20% | 0,30% 0,58% | 0,65%
A perineal tear 1,20% 0,30% 0,58% 0,65%
Risk of placental abruption 2,75% 1,63% 1,17% 1,98%
Severe pre-eclampsia 7,30% 3,10% 4,19% 3,98%
Diseases of the placenta 0,60% 0,50% 0,58% 0,2%
Pathology during childbirth Umbilical cord wrapped around the fetal neck 220% | 1,50% | 0,20% | 0,56%
giﬁiﬁﬁ?gnpemd of more than 24 hours and labor 7.70% 8.50% 6.35% 71%
Absence of labor 1,90% | 0,70% 0,29% | 0,10%
Dystress syndrome 1,50% 1,90% 2,50%
A functionally narrow pelvis 1,80% 1,70% 0,58% 1,2%
thgf;f/ir?:‘;zfot;y Pelvic bone deformities 050% | 0,30% | 02%ta | 0,10%
Disproportion between mother and fetal weight 7,80% 9,60% 6,80% 7.2%
Breech presentation of the fetus 8,50% 7,60% 4% 4,5%
Transverse presentation of the fetus 3,70% 2,10% 1,70% 1,5%
. . Fetal footling presentation 2,30% 1,50% 1,35% 1,56%
Sﬁiﬂofgg:e;rgzz(;f;fg Prolonged pregnancy 1,50% 1,60% 1,76% 1,10%
Twins (triplets) 0,10% 0,90% 0,10% 0,20%
Twins 0,20% | 0,30% 0,58% | 0,30%
In vitro fertilization - - 1,80% 2,6%
Pathologies associated Maternal age - 0,30% 0,58% 0,30%
with maternal age First pregnancy in advanced maternal age - - 1.1% | 0,20%
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Figure 2. Distribution of Caesarean sections performed on pregnant women by number of pregnancies in Samarkand region
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Figure 3. Distribution of combinations of antibacterial drugs in women who underwent cesarean section

Our main attention was paid to the performance of
planned and unplanned cesarean section surgery in the
studied pregnant women: in 61% of cases, cesarean section
surgery was performed mainly on a planned basis. The
leading cause of elective surgery was repeat cesarean section
in women (Table 1,2). Usually, in women who underwent
cesarean section in their first labor, the next labor with
surgical procedure is performed on a planned basis (Figure
1). In this case, all factors in the pregnant woman are taken
into account and the indications are analyzed. In 38.7% of
cases, cesarean section surgery was performed by emergency.
When performed in an emergency way, not only the
condition of the mother, but also the health of the child is
taken into account.

When we analyzed the indications for surgical intervention

among pregnant women who underwent surgery, it was
found that the main reasons were uterine scar, maternal
pelvis not matching the weight of the fetus, prolongation of
the anhydrous period longer than 24 hours, and induction of
labor.

Among the women who underwent cesarean section, 4.3%
took antibacterial drugs in the form of tablets and 95.7% of
women received antibacterial drugs in the form of injections
(Figure 3). The anamnesis revealed that women who gave birth
by cesarean section received antibiotics almost immediately
after the operation.

Upon analyzing the distribution of methods and
combinations of antibacterial drug administration to women
who underwent cesarean section, the following was identified
(Figure 3):
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Women who received monotherapy antibacterial 5. Women who received multiple antibacterial drugs in
drugs in tablet form: 1.8%;
Women who received multiple antibacterial drugs in Analysis revealed that 62.8% of women who underwent
tablet form: 2.5%;
Women who received antibacterial drugs in both  compination form thereafter. The types of antibacterial drugs

injectable and tablet forms: 23.7%; . used after cesarean section and their frequency of use are
Women who received antibacterial drugs in injectable  hresented in Table 2.

form: 32.9%;

injectable form: 39.1%.

cesarean section received multiple antibacterial drugs in a

Table 2. Types of antibacterial drugs and their frequency of use in women after cesarean section

Ne Group and name of antibacterial medications 2018y 2019y 2020y 2021y
Cefazolin 18% 9,20% 2,30% 2,50%
Ceftrlz_ax-one, cefotaxime, 12,20% 11,50% 4,60% 4,10%
. ceftazidime
1. | Cephalosporin group Cetri bact
€ riaxone-sufbactam, 6,20% 6,60% 1070% | 11,30%
Cefoperazone-sulbactam
Cefepime, cefepime-sulbactam 2,20% 3,80% 9,50% 11,70%
Ciprofloxacin 4,40% 5,70% 4,80% 3,90%
Ofloxacin 2,50% 3,80% 3,50% 4,80%
) Fluoroquinolone Norfloxacin 1,10% 2,30% 2,40% 3,80%
' group Levofloxacin 0,30% 2,40% 5,58% 6,50%
Gatifloxacin - - 0,58% 1,10%
Moxifloxacin - - 0,13% 1,20%
Azithromycin 5,50% 5,90% 7,1% 4,50%
. Erythromycin 3,40% 2,30% 1,10% 1,58%
3. Macrolide group - -
Clarithromycin 2,20% 3,70% 2,59% 3,80%
Roxithromycin 2,40% 3,25% 6,29% 6,70%
- Penicillin 2,20% 2,30% 0,58% -
Penicillin group and
4 combination of Ampicillin 3,20% 2,30% 0,58% -
" | penicillin-containing | Amoxicillin 1,58% 2,30% 0,58% 0,20%
antibiotics .
Amoxiclav 1,20% 2,30% 3,58% 1,67%
5. Glycopeptide group | Vancomycin - - 1,58% 1,20%
Streptomycin - - 0,58% -
6 Aminoglycoside Gentamicin 3,50% 3,30% 1,20% 1,10%
' group Tobramycin - - 0,45% -
Amikacin 7,50% 8,60% 6,80% 7,70%
7. | Nitroimidazole group | Metronidazole 9,50% 7,60% 2,5% 1,30%
Sulfonamide and Biseptol
g. | M ! PISEp 4,60% 3,58% 2,68% 1,56%
trimethoprim group | (injection)
9 Tetracyclinegroup | Doxycycline - - 1,46% 1,10%
' antibiotics Unidox solutab - - 1,36% 1,58%
Imipenem and cilastatin - - 1,37% 2,30%
10. Carbapenem group
Meropenem - - 3,20% 4,30%
Levofloxacin and ornidazole - 0,68% 1,10% 2,30%
m Combination Ciprofloxacin and ornidazole 0,78% 0,88% 0,98% -
' antibacterial drugs Ofloxacin and ornidazole 0,30% 0,58% 1,68% -
Ciprofloxacin and tinidazole - - 0,25% -
5-NOK 1,10% 2,30% 3,30% 1,50%
12. Nitrofuran group Furadonin 1,60% 1,80% 1,90% 2,30%
Furamag 2,38% 1,10% 1,20% 2,50%
100,0% 100,0% 100,0% 100,0%
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As can be seen from the table 1, the frequency of use
of the latest generation cephalosporins, carbapenems, and
fluoroquinalone groups has increased in recent years.
Treatment with antibacterial drugs in the observed women
averaged 7-12 days. In the course of the study, children born
with cesarean section operation were also taken under
observation, and they were divided into 2 groups:

The first group was the main group (20 infants born after
cesarean section) and they were recommended probiotics,
20 infants from the control group were not prescribed
probiotics.

In order to determine the causes of disturbance of the
normal process of biocen4 osis formation in children of both
groups, the diet of the women who gave birth, the
peculiarities of lactation development, and the peculiarities
of antibacterial drugs and groups of medications were also
studied. Since the majority of children in the main and
control groups reported cases of hypogalactia after cesarean
section, 76.5% of children were switched to artificial feeding
during the first week. The children were put to the mother's
breast much later, by the end of the second day or at the
beginning of the third day. To analyze the impact of
antibacterial agents on the intestinal microbiota of newborns
in both groups, fecal samples were taken for bacteriological
culture. The following was revealed during the study: in the
main group, children exhibited a lack of stool formation
after meconium passage. Among children in this group,
liquid green stools were consistently observed (67.8%). In
the control group, stool formation after meconium passage
was noted, but no frothy discharge was detected.

These results ma2y indicate the potential impact of
antibacterial agents on the formation of intestinal microbiota
in newborns, necessitating further investigation and assessment
of potential consequences for children's health.

When analyzing the daily stool count in children of the
main group it became known: during the day the frequency
of stool up to 5-6 times was determined in 52.1% of cases, up
to 7-10 times - in 31.5%, more than 10 times - in

16.4% of cases. Also in children of this group there were
cases of periodic intestinal colic (78.9%), allergic diathesis
(34.5%). When analyzing the frequency of feces in children
of the control group were as follows: up to 2-3 times in
52.1%,

3-5 times in 41.5%, more than 5 times in 6.4%. Body
weight was measured in children of both groups for 5-7 days.
Physiologic weight loss in children in the main group of
children amounted to more than 10%, and the recovery
process was observed relatively late. This condition may be
aggravated by the action of antibacterial drugs. In children of
the control group the weight loss index was 7-8%.

It was found out from the analyses that bacteriologic
sowing in children from the main group revealed relatively
less Clostridium spp. and Candida albicans. Antibacterial
drugs used after cesarean section operation, to a greater
or lesser extent, caused the development of conditionally
pathogenic flora, as well as disruption of intestinal microflora.

4. Conclusions

Thus, analyzing and reducing the number of caesarean
section operations among women of childbearing age leads
to a decrease in the occurrence of various infectious diseases
among young children. Reducing the rates of cesarean
section operations, analyzing the indications for it will help
to protect the health of mother and child. Taking antibacterial
drugs by the mother from the first days leads to predisposition
to disorders of intestinal microbiocenosis and acute
infectious intestinal infections in children born after cesarean
section. Selective use of antibacterial drugs in early infancy
and the recommendation of probiotics, which help prevent
gut microbiocenosis disorders, may help prevent various
infectious diseases occurring in young children.
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