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INTRODUCTION
Maternal morbidity and mortality are global socio-
economic and healthcare burdens, and postpartum 
infections account for a significant, and often prevent-
able, portion of that burden. Postpartum infections, 
primarily caused by bacterial pathogens, leading to 
poor reproductive perfor mance. Approximately five 
million cases of pregnancy-related infection occur ev-
ery year globally, and approximately 75,000 results in 
death [1]. Postpartum infections are a major cause of 
prolonged hospital stay and comprise a large burden 
to our health care system.

The postpartum period is traditionally defined as 
the six weeks following delivery, and infections are 
relatively common, affecting an estimated 5 to 7% of 
women during this time. Postpartum infection is an 
important preventable cause of maternal morbidity and 
mortality, with pregnancy-related sepsis accounting 
for approximately 11% of maternal deaths globally [2]. 
Recent 2017 Global Burden of Disease data estimate 
12.1 million incident cases of maternal sepsis and other 
maternal infections, including mastitis [3]. Infection also 
contributes significantly to deaths from other causes 
and leads to serious consequences, including chronic 
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ABSTRACT
Aim: To determine the current prevalence of postpartum infections and antimicrobial resistance and antimicrobial resistance of responsible pathogens in Ukraine.
Materials and Methods: Multicenter prospective cohort study was conducted from January 2020 to December 2022 in fifteen hospitals from twelve regions 
of Ukraine. Definitions of healthcare- associated postpartum infection were adapted from the Centers for Disease Control and Prevention’s National Healthcare 
Safety Network. Antibiotic susceptibility was done by the disc diffusion test as recommended by EUCAST.
Results: Among 21,968 women, 6,175 (28.1%) postpartum infections were observed. Of all postpartum infection cases, 83.1% were detected after hospital 
discharge. The postpartum infection rates were 17.3% after cesarean section and 10.8% after vaginal delivery. The most common postpartum infection types 
were endometritis (17.3%), followed by urinary tract Infection (3.5%), mastitis (3.4%), surgical site infection (excluding endometritis) (2.4%), and episiotomy 
site infection (1.5%). The predominant postpartum infection pathogens in Ukraine were: Escherichia coli (10.4%), Enterococcus spp. (9.6%), Staphylococcus 
aureus (6.7%), Pseudomonas aeruginosa (5.8%), Enterobacter spp. (5.8%). In our study pathogens of postpartum infection had differently levels of resistance 
to antibiotics. 
Conclusions: Our results indicate that postpartum infections requiring medical attention are common in Ukraine and that most postpartum infections occur 
after hospital discharge, so that use of routine inpatient surveillance methods alone will lead to underestimation of postpartum infection rates. Optimizing 
the antibiotic prophylaxis may reduce the burden of postpartum infection, but prevention is the key element.
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pelvic inflammatory disease, ectopic pregnancy, and in-
fertility [4, 5]. One study attributed costs of an additional 
$3700 for wound infection and an additional $4000 
for endometritis (in 2008 US dollars, corresponding to 
$4200 and $4500 today, respectively) [6].

According to literature, the risk factors include poor 
intrapartum hygiene, low socioeconomic status, primi-
parity, prolonged rupture of membranes, prolonged la-
bor, and having vaginal exams intrapartum. Most study 
on postpartum infections has occurred in high resource 
countries. However, in low-resource settings, risk factors 
for postpartum infection may differ from high-resource 
settings due to patient, environmental and healthcare 
system factors. In addition, most published studies do 
not include microbiological confirmation of infection 
or infectious outcomes.

Improved understanding of postpartum maternal 
infection is key to achieving the sustainable develop-
ment goals and executing the strategies toward ending 
preventable maternal and neonatal mortality. These 
infections are also the most common cause of death fol-
lowing spontaneous or induced abortions. The medical 
burden of these infections is compounded by the alarm-
ingly rapid increase in bacterial resistance to commonly 
used antibiotics. Currently, prevalence of postpartum 
infection in women and the bacteria responsible for 
these infections have not been adequately studied, nor 
has the antibiotic susceptibility of the causative bacteria 
been frequently tested in Ukraine.

AIM
The aim this study to determine the current prevalence 
of postpartum infections and antimicrobial resistance 
and antimicrobial resistance of responsible pathogens 
in Ukraine.

MATERIALS AND METHODS

STUDY DESIGN, SETTING AND POPULATION
We performed a multi-centre prospective cohort study 
was based on surveillance data for postpartum infec-
tion. The study population consisted of all women who 
had a vaginal delivery or cesarean section from January 
1, 2020, to December 31, 2022, and who received post-
partum care at fifteen hospitals from twelve regions of 
Ukraine, which are similar in terms of medical equip-
ment, personnel, and laboratory facilities. 

DEFINITION
Postpartum period in this study defined as the six 

weeks following delivery. An HAPI was defined as an 
infection arising >48 h after delivery and not present 
or incubating on admission. Puerperal sepsis is defined 
as an infection of the genital tract occurring at any time 
between rupture of membrane or labour and 42 days 
postpartum in which two or more of the following are 
present; pelvic pain, fever (temperature ≥38.5°C on any 
occasion), abnormal vaginal discharge, delay in the 
rate of uterine involution. The criteria for specific HAI 
site were adapted from the Centers for Disease Control 
and Prevention’s (CDC) and National Healthcare Safe-
ty Network’s (NHSN) case definitions [7]. An incident 
postpartum infection was defined by microbiologically 
confirmed CDC/NHSN HAI epidemiological case defini-
tions. In this study antimicrobial treatment by a physi-
cian was not considered to be sufficient for diagnosis 
of a postpartum infection because of widespread use 
of empiric antimicrobial therapy in Ukrainian hospi-
tals. The criteria for determining postpartum infection 
were the presence of at least 2 clinical symptoms, i.e., 
abnormal vaginal discharge, pyrexia (oral temperature 
measurement more than 38.5°C), abnormal smell/foul 
odour discharge, delay in uterine involution (less than 
2 cm per day during the first 8 days after delivery), and 
pelvic pain, assessed by the trained clinicians.

DATA COLLECTION
In this study endometritis, urinary tract Infection 
(UTI), mastitis, surgical site infection (excluding 
endometritis) (SSI), and episiotomy site infection. 
Clinical data were collected on 21,968 women who 
delivered at local hospitals. Participants providing 
written informed consent were followed by research 
nurses who measured vital signs including heart rate, 
blood pressure, respiratory rate and temperature 
approximately every 6 h starting immediately after 
delivery. All clinical signs and relevant history regard-
ing postpartum problems were also documented. In 
hospital all women were informed of the symptoms 
of postpartum infection and advised to notify the 
observer right away after seeing the first infection 
symptom for a month. The discharged patients were 
advised for ongoing follow-up care for a month after 
delivery in the outpatient department. Information 
regarding the postpartum period following discharge 
was obtained from the outpatient records and from re-
cords documenting postpartum follow-up by referring 
gynecologists. Questionnaires and laboratory results 
were entered into a study database. Data were ana-
lyzed to document and classify all type of postpartum 
infection rates. Antibiotic prophylaxis was identified 
as a systemic or oral antibiotic was prescribed for 
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women with normal vaginal delivery for an indication 
to prevent postpartum infections and documented in 
hospital medical records. Antibiotic prescribing for 
women after delivery at discharge was also identified 
as antibiotic prophylaxis.

MICROBIOLOGICAL METHODS
Pathogen strains were identified by an automated 
microbial identification system. Bacterial isolation, 
identification, and antimicrobial susceptibility test 
(AST) were performed. Antibiotic breakpoints were 
interpreted according to the European Committee on 
AST (EUCAST) guidelines, version 9.0 [8]. E. coli (ATCC-
25922), S. aureus (ATCC-25923), and P. aeruginosa (ATCC 
27853) were included as reference strains to assure the 
quality of antibiotic discs. The quality of the culture 
media, staining and biochemical test reagents, and 
antibiotic disc performance was assured by including 
international standard control strains, such as E. coli 
(ATCC 25922) for Gram-negative bacteria, S. aureus 
(ATCC 25923) for Gram-positive bacteria, throughout 
all assays.

ETHICS
The study received ethical approval from the Institutional 
Research Ethics Committee of Shupyk National Healthcare 
University of Ukraine (Kyiv, Ukraine). All procedures and 
methods adhered to the relevant guidelines and regula-
tions. Written informed consent was also obtained from 
the participating women in the study. All data from par-
ticipants in this study were anonymized prior to analysis.

STATISTICAL ANALYSIS
Infection rates for the entire study population of post-
partum women were extrapolated by standard meth-
ods from the estimated infection rates for the sample 
of individual medical records reviewed. The data was 
entered into a spreadsheet in Microsoft Excel and coded 
for statistical analysis. All statistical analyses were con-
ducted using Stata 14.2 statistical software (Stata Corp 
LLC, 4905 Lakeway Drive, College Station, Texas). The 
prevalence of postpartum infection was calculated as 
the number of all events or cases of postpartum infec-
tion during the study period divided by the total num-
ber of women in the population at risk at the beginning 

Table 1. Distribution of 6,175 postpartum infections in Ukraine, 2020-2022

Type of delivery Mastitis
n (%)

UTI
n (%)

SSI (excluding 
endometritis)

n (%)

Endometritis
n (%)

Episiotomy
site infection

n (%)

Cesarean section 286 (1,3) 329 (1,5) 528 (2,4) 2659 (12,1) 0

Vaginal delivery 461 (2,1) 440 (2,0) 0 1142 (5,2) 330 (1,5)

Total 747 (3,4) 769 (3,5) 528 (2,4) 3801 (17,3) 330 (1,5)

Table 2. Demographics and obstetric history of study participants in Ukraine, 2020-2022

Characteristic

Postpartum infection

P-valueNo
n (%)

Yes
n (%)

All women 15,793 (71.9) 6,175 (28.1) <0.001

Age (years)     <0.001

 ≤20 1,896 (12.1) 1,482 (23.8)  

 21–34 12,475 (79) 4,507 (73.1)  

 ≥35 1,422 (8.9) 186 (3.1)  

Total number of pregnancies     <0.001

 1 5,697 (36.1) 3,402 (55.1)  

 2–4 8,067 (51.1) 2,186 (35.4)  

 ≥5 2,029 (12.8) 587 (9.5)  

Gestational age at delivery     0.45

 Preterm (< 37 weeks) 1,617 (10.2) 772 (12.5)  

 Term (37–42 weeks) 12,861 (81.4) 4,839 (78.4)  

 Post-term (> 42 weeks) 1,315 (8.4) 464 (9.1)  

Peri-Cesarean antibiotic prophylaxis received 15,647 (99.1) 6,144 (99.5) 0.85
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of the study. Descriptive statistics were used to express 
the frequency and proportion of postpartum infections 
and bacteria isolated from infected women, as well as 
the proportion of isolated bacteria that developed resis-
tance to tested antimicrobials. The chi-square (χ2) test 
was used to determine the association of postpartum 
infection with the considered risk factors. Associations 
were deemed statistically significant if the calculated 
p-value was below 0.05.

RESULTS

PREVALENCE AND INCIDENCE OF 
POSTPARTUM INFECTIONS 
The study population consisted of 21,968 women 
who underwent 17,768 vaginal deliveries and 4,200 
cesarean sections. During study period 6,175 cases 
of postpartum infections were observed. Of all post-
partum infection cases, 83.1% (5,132/6,175) were 
detected after hospital discharge. For these post-dis-
charge infections, 35% of patients did not return to 
the hospital where they delivered for evaluation or 

treatment. The prevalence of postpartum infection 
in Ukraine was 28.1% (95% confidence interval [CI] 
27.8-28.4). The postpartum infection rates were 17.3% 
after cesarean section (95% CI 16.7-17.9%) and 10.8% 
(95% CI 10,6-11.0%) after vaginal delivery. The most 
common postpartum infection types were Endometri-
tis, followed by Urinary Tract Infection (UTI), Mastitis, 
Surgical Site Infection (SSI) (excluding endometritis), 
and Episiotomy site infection. The most frequent 
specific types of postpartum infection are reported 
in Table 1. 

Among women undergoing cesarean section, the 
sitespecific infection rates (number of infections/100 
deliveries) were mastitis 1.3% (95% CI 1.1-1.5%), urinary 
tract infection 1.5% (95% CI 1.3- 1.7%), surgical site in-
fection (excluding endometritis) 2.4% (95% CI 2.2-2.6%), 
and endometritis 12.1% (95% CI 11.6- 12.6%). Following 
vaginal delivery, the infection rates were mastitis 2.1% 
(95% CI 2.0-2.2%), urinary tract infection 2.0% (95% CI 
1.9- 2.1%), episiotomy site infection 1.5% (95% CI 1.4- 
1.6%), and endometritis 5.2% (95% CI 5.0-5.4%) (Table 
1). The demographics and obstetric history of study 
participants in Ukraine are shown in Table 2.

Table 3. Types of microorganisms isolated from postpartum infections in Ukraine, 2020-2022

Microorganisms
All infections

n %

Gram-positive cocci 4,316 23,4

Staphylococcus aureus 1,230 6,7

Enterococcus spp. 1,780 9,6

Coagulase-negative staphylococci 902 4,9

Streptococcus spp. 292 1,6

Other gram-positive cocci 112 0.6

Gram-negative bacilli 13,846 75,0

Enterobacteriales 5,019 27,2

Citrobacter spp. 267 1,4

Enterobacter spp. 1,075 5,8

Klebsiella spp. 470 2,5

Proteus spp. 590 3,2

Escherichia coli 1,917 10,4

Serratia spp. 405 2,2

Other Enterobacteriales 295 1,6

Non-fermenting gram-negative bacteria 1,904 10,3

Acinetobacter baumannii 595 3,2

Pseudomonas aeruginosa 1,072 5,8

Stenotrophomonas maltophilia 177 1,0

Other Pseudomonadaceae 60 0,3

Fungi 295 1,6

Candida spp. 295 1,6

Total no. of isolates 18,457 100
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evaluated. In this study, we used the inpatient and outpatient 
data to identify postpartum infections and describe the ep-
idemiology of these infections [15]. All of these postpartum 
infections have been reported to predominantly present 
after discharge from hospital [18, 19]. The prevalence of in-
fections has therefore been reported to be at various levels, 
depending on health care systems, the availability of health 
care, mode of surveillance and different definitions. Surveil-
lance of the prevalence of specific infection after childbirth 
in Ukraine is difficult, since the obstetric care providers do 
not routinely follow up regarding infections.

According to the literature, during the puerperium, wom-
en have an increased risk of infection. The most common 
infections associated with childbirth are endometritis, infec-
tions in perineal or cesarean wounds, UTI and mastitis [20]. 
A postpartum infection was related to whether pregnancy 
was full-term, differences in the mode of delivery, and the 
labor process.

Infections occurring during pregnancy, childbirth and the 
puerperium are associated with considerable maternal and 
perinatal morbidity and mortality. However, global data on 
the incidence of maternal infection morbidity are scarce. 
The World Health Organization (WHO) estimates the global 
incidence of puerperal infections at 4.4% among live births, 
representing over 5.7 million cases a year [21]. Important 
variations exist between regions, with higher incidence in 
low- and middle-income countries (up to 7%) compared 
to high-income countries where the estimated incidence 
is lower (1% to 2%) [22]. Surgical site infections (SSI) are 
relatively common following birth, complicating 2-7% of 
cesarean deliveries [6]. Postpartum infections are more 
common in women who underwent cesarean section as 
opposed to vaginal delivery, and the risk is further increased 
for women who underwent labor before the cesarean 
section [12, 23]. Our study identified a high prevalence of 
postpartum infection (28.1%).  The most common post-
partum infections in Ukraine include endometritis, urinary 
tract infections, surgical site infections (excluding endo-
metritis), and wound infections (episiotomy site infection). 
The postpartum infection rates were 17.3% after cesarean 
section and 10.8% after vaginal delivery. The most common 
postpartum infection types were endometritis (17.3%), 
followed by urinary tract Infection (3.5%), mastitis (3.4%), 
surgical site infection (excluding endometritis) (2.4%), and 
episiotomy site infection (1.5%).

According to the literature, bacterial infections around the 
time of childbirth are generally polymicrobial, including aer-
obic and anaerobic bacteria, and reflect vaginal colonization 
[9-14]. In our study by type of pathogen, 23.4% strains were 
Gram-positive bacteria, 75% were Gram-negative bacteria 
and 1.6% were fungi The predominant postpartum infec-
tion pathogens in Ukraine were: E. coli, Enterococcus spp., S. 
aureus, P. aeruginosa, and Enterobacter spp.

RESPONSIBLE PATHOGENS AND 
ANTIMICROBIAL RESISTANCE
A total 18,457 microorganisms isolated from 6,175 
postpartum infections in Ukraine, 2020-2022. By type 
of pathogen, 4316 strains were Gram-positive bacteria 
(23.4%), 13846 were Gram-negative bacteria (75%) and 
295 were fungi (1.6%). The predominant postpartum 
infection pathogens in Ukraine were: Escherichia coli 
(10.4%), Enterococcus spp. (9.6%), Staphylococcus aureus 
(6.7%), Pseudomonas aeruginosa (5.8%), Enterobacter spp. 
(5.8%). Distribution of pathogens isolated from women 
with postpartum infection are presented in Table 3.

Antimicrobial susceptibility testing data were avail-
able for all pathogens causing postpartum infection. 
Meticillin resistance was found in 11.3% of S. aureus 
(MRSA), and vancomycin resistance was found in 4.8% 
of enterococci. Antimicrobial resistance to third-gen-
eration cephalosporins was detected in 12.5% of all 
Enterobacterales, and was most common among K. 
pneumoniae (27.4%) and E. coli (17.3%). Carbapenem 
resistance was found in 11.7% of Enterobacterales. An-
timicrobial resistance to carbapenems was detected in 
42.5% of all non-fermentative, Gram-negative bacteria, 
and was most common among A. baumannii (46.7%), 
and P. aeruginosa (37.4%).

DISCUSSION
The results presented in this study are based on multi-centre 
prospective surveillance data for prevalence of postpar-
tum infection and antimicrobial resistance of responsible 
pathogens in Ukraine. This study expands upon the previ-
ous reports [9-14] and is the first study to publish frequent 
postpartum infections and/or characterization of the phe-
notypic mechanisms of responsible pathogens in Ukraine. 

The epidemiology of postpartum infections has not been 
well characterized. In part this is because of the limitations of 
surveillance systems, which usually monitor infections that 
are recognized during hospitalization [15]. Hulton et al. used 
physician questionnaires for postdischarge surveillance of 
patients undergoing cesarean section. With only inpatient 
surveillance, 59% of postpartum infections they ultimately 
detected would not have been identified. The overall infec-
tion rate after postdischarge surveillance was implemented 
was fourfold higher than the previous rate (6.3% vs. 1.6%) 
[15]. Our study showed that of all postpartum infection cas-
es, 83.1% were detected after hospital discharge. Studying 
rates of postpartum infections and their effects is difficult, as 
most of these infections occur following maternal hospital 
discharge, and decreasing hospital stay following childbirth 
further inhibits the detection of postpartum complications, 
including infection [17]. Therefore, several methods for post-
discharge surveillance of postpartum infections have been 
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tic antibiotics, as generally broad-spectrum antibiotics are 
required to cover common pathogens.

There are increasing public health concerns about 
emerging antibiotic resistance following misuse or overuse 
of antibiotics [26]. This is also applicable to the obstetric 
populations and the possibility of inadequate response to 
treatment of puerperal infections due to early exposure to 
undereffective antibiotic prophylactic regimens. Given the 
large proportion of women experiencing uncomplicated 
vaginal birth, a universal application of antibiotics to such 
women has the potential to lead to substantial clinical 
benefits in terms of reducing infection risk, but could also 
lead to direct harm for the woman and indirect harm to 
the general public with increasing resistance to antibiotics. 
The increasing trend observed in facility-based births may 
increase the risk of hospital-acquired infections after normal 
vaginal birth if not accompanied by improvements in the 
quality of hygiene and infection-control measures [27]. 
However, the evidence is unclear about the added effect 
of antibiotic prophylaxis on the prevention of postpartum 
infections after an uncomplicated vaginal birth [24].

Our study show that the scarcity of data and inherent 
limitations observed in studies limit interpretation of the 
evidence for routine use of antibiotics in cases of normal 
vaginal births. The available evidence is insufficient to 
support the use of routine antibiotic prophylaxis in women 
who had normal vaginal births. More evidence is needed 
to inform practice. In the interim, a balance among health 
provider experience, settings, participant characteristics and 
eventual cost in cases of uncomplicated births, including 
considerations of the contribution of indiscriminate use of 
antibiotics to raising antimicrobial resistance, needs to be 
considered when making routine prescriptions of antibi-
otic prophylaxis. Lack of evidence on the effect of routine 
antibiotic prescription for prevention of other postpartum 
infections, antimicrobial resistance and maternal satisfac-
tion with treatment calls for further research [24].

STRENGTHS AND LIMITATIONS
Strengths of our study include the prospective study 
design, large sample size, near-complete enrollment of 
eligible women seeking care at hospitals during the study 
period, and an in-depth clinical and microbiological evalu-
ation of participants with suspected postpartum infection.

Limitations: Due to resource constraints, we were unable 
to perform clinical or microbiological testing of participants 
with chorioamnionitis in labour, puerperal sepsis, and 
thrombotic phlebitis and thus unable to determine the inci-
dence of these infections. Prolonged rupture of membranes 
is a known risk factor for postpartum infection but was not 
directly measured in this study. We collected participant-re-
ported duration of labor as one measurement of prolonged 

Knowledge of the microbiological profiles of different 
postpartum infections, local resistance patterns, and the 
severity of the patient’s illness should guide antibiotic choic-
es. As a general rule, antibiotic regimens, particularly in very 
sick patients, should have a broad-spectrum of antimicrobial 
coverage at the beginning and should be narrowed as more 
clinical evidence from cultures or pathology specimens be-
comes available. The medical burden of these infections is 
compounded by the alarmingly rapid increase in bacterial 
resistance to commonly used antibiotics [17]. In present 
study pathogens of postpartum infection had differently 
levels of resistance to antibiotics. 

Infectious morbidities contribute to considerable mater-
nal and perinatal morbidity and mortality, including women 
at no apparent increased risk of infection. To reduce the 
incidence of infections, antibiotics are often administered 
to women after uncomplicated childbirth, particularly 
in settings where women are at higher risk of puerperal 
infectious morbidities [24].

In Ukraine antibiotic prophylaxis is characterised by the use 
of broad-spectrum antibiotics (e.g. ampicillin, cephalosporin, 
a combination of antibiotics) effective against the micro-or-
ganism most likely to cause infections, to be given before, 
during or immediately after the procedure and for a short 
period of time (single dose or for less than 24 hours), and in 
the absence of any sign of infection. In this study the inci-
dence of postpartum infection was similar in both antibiotic 
prophylaxis and unprophylaxis women. The results of present 
study limits conclusions on the benefits of antibiotic intake.

Antibiotic prophylaxis given after normal birth has the 
potential to further decrease infection risk, particularly 
in settings where appropriate hygiene, infection-control 
measures and sanitation during labour, childbirth and the 
postpartum period are not ensured, or where early detec-
tion of puerperal infections and laboratory investigations is 
limited [24]. The goal of antibiotic prophylaxis is to prevent 
infection by reaching therapeutic tissue levels at the time 
microbial contamination is most likely to occur.

Antibiotic prophylaxis after normal vaginal birth could 
help to prevent maternal infections by ensuring adequate 
antimicrobial serum and tissue concentrations during the 
postpartum period. To be effective, such antibiotics have 
to be active against the predominant organisms that cause 
postpartum infections and administered for the shortest 
period to minimise side effects and the impact of its routine 
use on emerging antimicrobial resistance. Indeed, exposure 
to antibiotics in the postpartum might cause adverse effects 
to the mother or the breast-fed neonate, including disrup-
tion of the normal flora, increased risk of resistant bacterial 
infections, allergic reactions as well as increased healthcare 
costs [25]. There are also concerns about rising resistance 
to antibiotics at the facility and community level [26]. This 
might further complicate the choice of suitable prophylac-



Postpartum infections and antimicrobial resistance of responsible pathogens in Ukraine: results a multicenter study...

381

infections that are not detected by conventional surveillance. 
Information resulting from more complete surveillance could 
be used to identify settings with unusually high or low infection 
rates to identify practices associated with lower infection rates 
[15]. This information could then be used to focus, motivate, and 
assess the effectiveness of infection control practice changes 
aimed at improving infection rates in all settings.

The most of postpartum infections result from physiologic 
and iatrogenic trauma to the abdominal wall and reproduc-
tive, genital, and urinary tracts that occur during childbirth or 
abortion, which allows for the introduction of bacteria into 
these normally sterile environments [17]. The study found that 
a significant proportion of study population were affected 
by postpartum infections caused by bacteria developed 
resistance to several antimicrobials. Therefore, responsible 
use of antimicrobials is necessary to prevent the emergence 
of antimicrobial resistance, and further research is needed 
to understand the mechanisms of antimicrobial resistance. 
Optimizing the antibiotic prophylaxis may reduce the burden 
of postpartum infection, but prevention is the key element. 

labor but we did not measure duration of membrane rup-
ture directly. We documented whether a woman was pre-
scribed antibiotics on the same day as her cesarean section 
procedure, but we were unable to confirm whether these 
were given, nor determine the timing of the prescription 
relative to the procedure. Future research should address 
postpartum infections occurring after hospital discharge, 
incident in-hospital and post-discharge surgical site infec-
tion, and the impact of prophylactic antibiotics on incident 
infection and development of antimicrobial resistance.

CONCLUSIONS
Our results indicate that postpartum infections requiring medi-
cal attention are common in Ukraine and that most postpartum 
infections occur after hospital discharge, so that use of routine 
inpatient surveillance methods alone will lead to underestima-
tion of postpartum infection rates. Use of information routinely 
collected by infection control personnel allows efficient iden-
tification of women who are very likely to have postpartum 
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