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Abstract
Objective. To summarize the results of our own research on the use of perioperative antibiotic prophylaxis in abdominal
surgery and modern approaches to antibiotic prophylaxis from the perspective of evidence—based medicine.
Materials and methods. The results of treatment of 415 patients with acute abdominal pathology, of whom 165 developed
peritonitis, and current international recommendations for the use of perioperative antibiotic prophylaxis in abdominal
surgery were analyzed.
Results. For effective perioperative antibiotic prophylaxis as a key element of infection prevention strategy, it is important
to adhere to the basic principles defined by international standards and confirmed by clinical experience.
Conclusions. Perioperative antibiotic prophylaxis for abdominal infections reduces the risk of complications and prevents
the development of antibiotic resistance. Antimicrobial monotherapy, such as imipenem-—cilastatin, is effective in elective
colorectal surgery; in non—elective surgery, a combination of parenteral antibiotics effective against typical intestinal pathogens
is recommended. The implementation of control checklists and local protocols for perioperative antibiotic prophylaxis based
on microbiological monitoring is recommended. Perioperative antibiotic prophylaxis is a supplement to surgical standards,
not a replacement for them.
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Surgical site infections (SSIs) are a big deal for patients
and the healthcare system. In low— and middle—income
countries, nearly one—third of patients develop SSIs after
surgery, with an overall incidence ranging from 5.6 to 11.8
per 100 surgical procedures [1, 2]. Although the incidence
of SSIs is significantly lower in high—income countries,
they remain the third most common type of healthcare—
associated infection after respiratory and urinary tract
infections in Europe and the United States [3, 4], and in some
European countries they are even the most common type
of healthcare—associated infection. , there are more than
3.5 million patients with healthcare—associated infections
in the European Union and the European Economic Area
each year, of whom more than 90,000 die [5].

A significant proportion of SSIs are infections following
abdominal surgery, accounting for 15 to 25% of all infections
associated with healthcare [6—8]. In European countries,
the incidence of SSI in the large intestine reaches 9.6%
[9]. Therefore, surgeons and infection control specialists
pay considerable attention to the prevention of infection

in the abdominal surgical area. In surgical practice,
abdominal infections are most often associated with surgical
interventions on the digestive tract and are considered one of
the main causes of postoperative complications. Thus, after
"clean" surgical interventions, the frequency of infections
ranges from 3 to 6%, while after operations for acute
obstructive colonic obstruction, this figure ranges from 32
to 74%, and after surgical interventions on the large intestine
against a background of severe concomitant pathology
and with a complicated course, purulent—inflammatory
complications occur in 40—75% of patients with a mortality
rate of 40—-60% [7, 10—12].

Infections arise and spread primarily under conditions of
sufficient bacterial contamination, suppression of humoral
and cellular resistance factors, and immune reactivity of the
body. They can be localized both in the abdominal cavity
and in its organs, are usually polymicrobial, and include
both aerobic and anaerobic bacteria. The average number
of bacterial isolates isolated from patients with abdominal
cavity infections ranges from 2 to 5, with a predominance
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of obligate and facultative anaerobes [6, 10, 13]. Thanks to
modern methods of collection and culture, which have
appeared in recent years, knowledge about intra—abdominal
infections has been expanded and deepened. Adequate
surgical drainage and the use of antibacterial therapy improve
the clinical course of these infections and reduce the risk of
local complications and septicemia.

According to the study of the etiological structure of
infectious complications, the most common pathogens of
abdominal infections are: Escherichia coli (22.0%), Staph-
ylococcus aureus (19.0%), Staphylococcus epidermidis
(13.0%), Enterococcus faecalis (15.0%), Pseudomonas aeru-
ginosa (10.0%), Acinetobacter baumannii (11.3%). These
pathogens are most sensitive to p—lactam antibiotics, in
particular meropenem (75-100%) and cefepime (65—
100%). Fluoroquinolones are also highly active. However,
sensitivity to third—generation cephalosporins (70-85%)
and amoxicillin—clavulanate (40-75%) is decreasing. Highly
resistant pathogens to ampicillin—sulbactam and first— and
second—generation cephalosporins.

A key element of the SSI prevention strategy in abdominal
surgery is perioperative antibiotic prophylaxis (POAP). Its
effectiveness in "clean" and "conditionally clean" surgeries
has been proven in many randomized controlled trials and
meta—analyses [14—17]. It is important to distinguish be-
tween antibiotic prophylaxis and antibiotic therapy. The goal
of POAP is to prevent colonization and entry of bacteria into
the wound, not to treat an existing infection [18]. In case of
violation of the timing, dosage, suboptimal choice of drug, or
duration of POAP, not only its ineffectiveness is possible, but
also the development of antibiotic resistance of pathogens,
prolongation of the patient's hospital stay, and an increase
in the financial burden on the healthcare system [19].

The relevance of the topic is also due to the need to update
local protocols, taking into account current international
recommendations, the regional microbial landscape of
circulating strains and their resistance, as well as the realities of
the Ukrainian healthcare system in conditions of war, resource
shortages, and forced reorganization of healthcare facilities.

The aim of the study: to summarize the results of our
own research on the use of POAP in abdominal surgery
and modern approaches to antibiotic prophylaxis from the
perspective of evidence—based medicine.

Materials and methods

The results of treatment of 415 patients with acute
abdominal pathology were analyzed, of which 165 had
complications of peritonitis. Its occurrence in 32 patients
was caused by acute appendicitis, in 37 — perforated
gastroduodenal ulcer, in 39 — acute intestinal obstruction,
in 19 — acute pancreonecrosis, in 17 — acute cholecystitis,
in 12 — traumatic injuries of the abdominal cavity, and in
9 — pathological perforation of the colon. In 251 patients,
the microflora of wound exudates was assessed by culture.
The sensitivity of isolates from patients to antibiotics was
determined by the disk diffusion method.
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We studied modern international and national guidelines
and scientific publications found through a selective search
in PubMed on approaches to the use of POAP for the
prevention of SSI in abdominal surgery and its principles.

Results

The occurrence and nature of postoperative infectious
complications depended on the nature of the pathogen
isolated from the site of infection. The main pathogens
of purulent—inflammatory complications in patients with
pancreatitis were associations of aerobic and anaerobic
microbes. Wound infection after surgical interventions on
the abdominal organs was more often caused by Escherichia
coli in monoculture — 43% of cases, and in association with
staphylococcus and proteus — 27%.

Most of the isolated strains of microorganisms were
resistant not only to aminoglycosides and cephalosporins,
but also to fluoroquinolones.

Therefore, one of the principles of POAP, based on
international clinical guidelines developed by the World
Health Organization, the US Centers for Disease Control and
Prevention, and the Enhanced Recovery After Surgery (ERAS)
Society, was the correct selection of antibiotics [2, 20, 21]. The
basis for choosing an antibiotic is the type of intervention,
the expected spectrum of pathogens and regional data on
their sensitivity to antibiotics (the results of microbiological
monitoring are used), patient safety and tolerance to the
drug. International guidelines recommend first choosing
first— and second—generation cephalosporins (e.g,, cefazolin)
for most "clean" and "conditionally clean" surgeries, and
in the presence of anaerobic flora (colorectal surgery), a
combination with metronidazole. If there is an allergy to
p—lactams, clindamycin or vancomycin in combination with
aminoglycosides or fluoroquinolones may be substituted.

Our experience confirms the importance of choosing
the right antibiotic depending on the type of surgery. For
high—risk surgical procedures (perforated ulcer, acute
intestinal obstruction, destructive cholecystitis, etc.), patients
should be prescribed short—term prophylaxis (third— or
fourth—generation cephalosporins or combinations with
aminoglycosides). With regard to colorectal surgery, it should
be noted that Escherichia coli is the most common pathogen,
so prophylaxis should be aimed at combating this pathogen.

In patients with peritonitis who had suppressed T—
cell immunity, antibacterial therapy was combined with
immunomodulatory drugs. Experience with the use of
these drugs in combination with immunocorrectors
(immunofan, laferobion) in patients with peritonitis
indicates a faster recovery of T—cell immunity and the
phagocyte system than with other drugs. In accordance
with the concept of immune distress based on the systemic
inflammatory response syndrome, it is mandatory to include
drugs that regulate the production of anti—inflammatory
cytokines, prevent the aggregation of blood cells, suppress
the production of low—molecular—weight inflammatory
mediators, and stimulate the ability of the endothelium to
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respond to high concentrations of microbial products in
the immunocorrective therapy regimen. For this purpose,
we widely use diclofenac sodium, dipyridamole, and
pentaxifylline in therapeutic concentrations for 5—7 days.

Another important principle of POAP is the timing of
antibiotic administration. The optimal time for antibiotic
administration is 30—60 minutes before the incision is
made, so that its therapeutic concentration in the tissues is
reached at the moment of possible contamination. When
using vancomycin or fluoroquinolone, the infusion should be
started 60—120 minutes before surgery, taking into account
the duration of administration of the drug.

Another important principle is the duration of
prophylaxis. It has now been conclusively proven that
continuing antibiotic prophylaxis after surgery is not only
ineffective but can also be harmful. Most international
guidelines strongly recommend a single dose of the drug
(2, 20].

POAP can be administered orally or parenterally. If
elective surgery on the large intestine is to be performed,
oral administration of the drugs is useful. The advantages of
oral administration of drugs are that poorly absorbed drugs
can be used, which affect microorganisms in the lumen of
the large intestine and do not develop bacterial resistance.
Various combinations are used: erythromycin with neomycin,
metronidazole with kanamycin, and tetracycline with
neomycin. The absolute success of oral drugs is indicated by
mechanical cleansing of the large intestine from fecal masses.

In the case of non—elective colon surgery, combinations
of parenteral antimicrobial drugs effective against pathogens
commonly found in the colon flora are preferred for the
prevention of infections.

If preventive treatment is prescribed orally, the patient
should take antimicrobial drugs 24 hours before surgery.
However, for all patients being prepared for surgery, the
parenteral route of antibiotic administration is preferable.
With intravenous administration of antimicrobial drugs,
high concentrations in the blood serum and intestinal tissue
are achieved during surgery within a short period of time.

The next POAP principle is to re—administer antibiotics
only if necessary. This may be necessary if the operation lasts
more than 3—4 hours, there is significant blood loss (more
than 1.5 liters), obesity, or a large volume of infusion therapy.
This approach allows the necessary concentration of the drug
to be maintained in the tissues throughout the operation.

Another important principle of POAP is avoiding the
unjustified use of antibiotics. POAP is only appropriate
when indicated. Unjustified use of antibiotics (e.g., in "clean"
surgeries without risk factors) leads to the development
of antibiotic resistance, increased treatment costs, and
an increased risk of side effects (e.g., the development of
Clostridium difficile infection).

Thus, the effectiveness of POAP directly depends on
compliance with all the key principles outlined above.
Ignoring the latter not only reduces the preventive value
of POAP, but also increases the risk of antibiotic resistance

in circulating strains, which is why compliance with POAP
protocols is considered a necessity in modern surgical
practice.

Discussion

Proper POAP significantly reduces the risk of SSI in
abdominal surgery. Ukrainian clinical protocols are largely
consistent with international protocols [22, 23]. However,
Ukrainian standards and international recommendations
are being implemented in clinical practice with certain
difficulties, particularly in the Ukrainian healthcare
system [24]. Russia, in its war against Ukraine, is destroying
healthcare facilities, causing a shortage of medical personnel
and, as a result, a heavy workload for doctors, an increase
in the frequency of emergency operations due to the large
number of wounded, disrupted logistics chains for the
supply of medicines, and, among other challenges for the
healthcare system and surgical practice, an increase in
antibiotic resistance of infectious agents [25, 26]. According
to K. Yu. Belka and co—authors [24], problems of incomplete
compliance with medical care protocols and standard
operating procedures, as well as the use of reserve antibiotics
for antibiotic prophylaxis, are widespread in Ukrainian
healthcare facilities, contributing to the development of
antibiotic resistance in strains.

Today, many surgical healthcare facilities do not have their
own clinical protocols for POAP based on microbiological
monitoring results that determine the spectrum and
sensitivity of the microbial landscape. This leads to chaotic
and unregulated antibiotic prescribing, often "just in case"
[27]. Irrational use of POAP can lead to an increase in the
incidence of SSIs caused by hospital—acquired antibiotic—
resistant strains; longer hospital stays and higher treatment
costs; increased risk of mortality, especially among elderly and
frail patients in high—risk groups; loss of clinical effectiveness
of key antibiotics on a national scale.

According to the Standard "Parenteral Perioperative
Antibiotic Prophylaxis" [22], the use of first— and second—
generation cephalosporins (cefazolin, cefuroxime) is
recommended for POAP in abdominal surgery, which is
entirely justified. However, in our conditions, the results of
microbiological monitoring indicate a high level of antibiotic
resistance of pathogens to this group of antibiotics, therefore
we use third— and fourth—generation cephalosporins, the
effectiveness of which has been confirmed by clinical
practice. In international practice, third— and fourth—
generation cephalosporins are also used for POAP in colon
surgery [28]. D. W. Bratzler et al. [15] believe that during
operations where SSI is likely to be caused by enterobacteria
or anaerobes (e.g., colorectal surgery), a combination of
second—generation cephalosporins (e.g., cefuroxime) with
metronidazole is appropriate. Drugs with a complicated
route of administration (e.g., slow infusion over 2 hours)
and/or poor tissue penetration (e.g., vancomycin) should also
be avoided if possible. Similarly, broad—spectrum antibiotics
such as meropenem are suitable for empirical treatment of
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severe infection but should not be used routinely for POAP.
Given the uniqueness of the spectrum of surgical procedures,
the microbial landscape of pathogens, and the characteristics
of infection control and prevention in each individual clinic,
we believe that it is very important for surgical clinics to
have their own POAP protocols based on international
and national protocols and taking into account the local
characteristics of the healthcare facility.

A comparison of POAP practices in different countries
shows that not only the choice of antibiotic is key, but also
the time of its administration, the duration of prophylaxis,
adherence to clear protocols, and the infrastructure of
healthcare facilities [2, 10, 14—-17, 19-21].

According to C. Eckmann et al. [29], POAP is clearly
indicated in cases of surgery with a high risk of SSI
(e.g., colorectal surgery). define the basic principles of
POAP, which are that it should be administered by the
anesthesiology team within 60 minutes before surgery,
before the incision is made, and usually as a single injection.
Continuation of POAP after surgery leads to increased
toxicity, bacterial superinfections, and antibiotic resistance
[19, 29, 30].

To improve the effectiveness of POAP, it is advisable to
create checklists for clinical audit and internal control in
surgical departments of healthcare facilities based on the
orders of the Ministry of Health [22, 23].

Modern approaches to POAP in abdominal surgery involve
striking a balance between effective infection prevention
and the containment of antimicrobial resistance. According
to the results of recent studies and clinical guidelines, the
use of antibiotics should be personalized, short—term, and
strictly justified. Individual patient characteristics should be
taken into account, such as obesity, diabetes, and chronic
diseases that may alter the pharmacokinetics of drugs.
Individual risk factors for SSI should be assessed before
any surgical procedure. The odds ratio for SSI increased to
1.35 (1.28; 1.41) in patients with a body mass index above
30 kg/m(» and to 3.29 (2.99; 3.62) if the patient also had
immune suppression [29]. Unfortunately, however, there are
no randomized controlled trials of POAP in morbid obesity,
nor are there any high—quality data [31].

Scientists are discussing the need for mechanical bowel
cleansing before surgery. According to a systematic review
and meta—analysis of 38 randomized controlled trials,
mechanical bowel preparation with oral antibiotics is the
best way to reduce the risk of SSI in patients after colorectal
surgery. These data are consistent with our practice. The
advantages of a strategy for preparing for elective intestinal
surgery using intravenous antibiotics with oral antibiotics
are also pointed out [32, 33]. The use of therapeutic drug
monitoring and pharmacogenetic approaches is considered a
promising direction [15, 34, 35]. Highly specialized antibiotics
with low toxicity and high activity against surgical pathogens
are also being developed. Nanotechnology for delivering
antibacterial drugs to the site of intervention is also of interest
[36, 37]. Current trends in improving antibiotic prophylaxis
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include the development of alternative forms, the study
of the possibilities of local application of antimicrobial
solutions, impregnated dressings (e.g., chlorhexidine or silver
solutions), and the use of probiotics to restore the intestinal
microflora after antibacterial exposure [38, 39].

Despite the high effectiveness of POAP, it should be em-
phasized that it does not replace compliance with surgical
standards of asepsis, sterility, and other measures for the pre-
vention of SSI, but rather complements them.

Conclusions

1. Perioperative prevention of abdominal infections aims
to reduce the risk of their development both in the surgi-
cal area and beyond, as well as to optimize the use of anti-
biotics to prevent unwanted complications resulting from
their misuse and to curb the development of antibiotic re-
sistance in pathogens.

2. Antimicrobial monotherapy is effective against both
aerobic and anaerobic bacteria and is a powerful compo-
nent of the concept of simplifying treatment regimens. Imi-
penem—cilastatin may be recommended as a single prophy-
lactic antimicrobial agent in elective colorectal surgery. In
non-—elective colorectal surgery, it is recommended to use a
combination of parenteral antimicrobial drugs that are effec-
tive against pathogens commonly found in the colon flora.

3. The key principles of effective POAP are: selection of
an adequate drug and the correct dose, taking into account
its pharmacokinetics and the patient's body weight; optimal
duration of antibiotic administration and prophylaxis; re—
administration of the drug if necessary; avoidance of unnec-
essary use of antibiotics.

4. POAP does not replace compliance with surgical stan-
dards of asepsis, sterility, and other SSI prevention measures,
but is an important addition to them.

5.1t is advisable for surgical healthcare facilities to devel-
op their own clinical protocols for POAP based on the results
of microbiological monitoring to determine the spectrum
and sensitivity of the microbial landscape, as well as check-
lists for clinical audit and internal control.

Funding. The study was conducted without any funding,

Authors' contributions. Both authors contributed
equally to this study. Conflict of interest. Both authors
declared no conflict of interest.

Approval for publication. Both authors have read the
final version of the manuscript and agreed to its publication.

References

1. Mengistu DA, Alemu A, Abdukadir AA, Mohammed Husen A, Ahmed F,
Mohammed B, et al. Global Incidence of Surgical Site Infection Among
Patients: Systematic Review and Meta—Analysis. Inquiry. 2023 Jan—
Dec;60:469580231162549. doi: 10.1177/00469580231162549. PMID:
36964747, PMCID: PMC10041599.

2. Berrios—Torres SI, Umscheid CA, Bratzler DW, Leas B, Stone EC, Kelz
RR, et al. Centers for Disease Control and Prevention Guideline for
the Prevention of Surgical Site Infection, 2017. JAMA Surg. 2017 Aug

http: //hirurgiya.com.ua

UJCS. 2025 July/August; 92(4)




YKpaiHCbKuM XXypHan

e Ukrainian Journal of C

1;152(8):784-91. doi: 10.1001/jamasurg.2017.0904. Erratum in: JAMA
Surg. 2017 Aug 1;152(8):803. doi: 10.1001/jamasurg.2017.1943. PMID:
28467526.

3. Allegranzi B, Bagheri Nejad S, Combescure C, Graafmans W, Attar H,
Donaldson L, et al. Burden of endemic health—care—associated infection
in developing countries: systematic review and meta—analysis. Lancet.
2011 Jan 15;377(9761):228-41. doi: 10.1016/S0140-6736(10)61458—
4. Epub 2010 Dec 9. PMID: 21146207.

4. WHO. Global Guidelines for the Prevention of Surgical Site Infection.
2016. [Internet]. Available from: https://iris.who.int/bitstream/han-
dle/10665/250680/9789241549882—eng.pdf.

5. European Centre for Disease Prevention and Control. Healthcare—asso-
ciated infections. 2025. [Internet]. Available from: https://www.ecdc.
europa.eu/en/healthcare—associated—infections.

6. Alkaaki A, Al-Radi OO, Khoja A, Alnawawi A, Alnawawi A, Maghrabi
A, et al. Surgical site infection following abdominal surgery: a prospec-
tive cohort study. Can J Surg. 2019 Apr 1;62(2):111-7. doi: 10.1503/
¢js.004818. PMID: 30907567; PMCID: PMC6440888.

7. Azoury S, Farrow N, Hu Q, Soares K, Hicks C, Azar F, et al. Postoper-
ative abdominal wound infection — epidemiology, risk factors, identifi-
cation, and management. Chronic wound care manag res. 2015;2:137—
48. doi: 10.2147/CWCMR.S62514.

8. Aga E, Keinan—Boker L, Eithan A, Mais T, Rabinovich A, Nassar F. Sur-
gical site infections after abdominal surgery: incidence and risk factors.
A prospective cohort study. Infect Dis (Lond). 2015;47(11):761-7. doi:
10.3109/23744235.2015.1055587. Epub 2015 Jun 26. PMID: 26114986.

9. European Centre for Disease Prevention and Control. Healthcare—asso-
ciated infections: surgical site infections Annual Epidemiological Re-
port for 2021-2022. [Internet]. Available from: https://www.ecdc.euro-
pa.eu/en/publications—data/healthcare—associated—infections—surgical—
site—infections—annual-2.

10. Fiore M, Corrente A, Di Franco S, Alfieri A, Pace MC, Martora F, et al.
Antimicrobial approach of abdominal post—surgical infections. World
J Gastrointest Surg. 2023 Dec 27;15(12):2674-92. doi: 10.4240/wjgs.
v15.i112.2674. PMID: 38222012; PMCID: PMC10784838.

11. Poon JT, Law WL, Wong IW, Ching PT, Wong LM, Fan JK, et al. Im-
pact of laparoscopic colorectal resection on surgical site infection. Ann
Surg. 2009 Jan;249(1):77-81. doi: 10.1097/SLA.0b013e31819279¢3.
PMID: 19106679.

12. Colas—Ruiz E, Del-Moral-Luque JA, Gil-Yonte P, Fernandez—Ce-
brian JM, Alonso—Garcia M, et al. Incidence of surgical site infection
and risk factors in rectal surgery: A prospective cohort study. Cir Esp
(Engl Ed). 2018 Dec;96(10):640—7. English, Spanish. doi: 10.1016/j.
ciresp.2018.06.007. Epub 2018 Aug 6. PMID: 30093098.

13. Muifiez E, Ramos A, Espejo TA, Vaqué J, Sanchez—Paya J, Pastor V, et
al. Microbiologia de las infecciones del sitio quiriirgico en pacientes in-
tervenidos del tracto digestivo [Microbiology of surgical site infections
in abdominal tract surgery patients]. Cir Esp. 2011 Nov;89(9):606—12.
Spanish. doi: 10.1016/j.ciresp.2011.05.008. Epub 2011 Aug 5. PMID:
21820107.

14. De Jonge SW, Gans SL, Atema JJ, Solomkin JS, Dellinger PE, Boer-
meester MA. Timing of preoperative antibiotic prophylaxis in 54,552
patients and the risk of surgical site infection: A systematic review
and meta—analysis. Medicine (Baltimore). 2017 Jul;96(29):¢6903.
doi: 10.1097/MD.0000000000006903. PMID: 28723736; PMCID:
PMC5521876.

15. Bratzler DW, Dellinger EP, Olsen KM, Perl TM, Auwaerter PG, Bo-
lon MK, et al. Clinical practice guidelines for antimicrobial prophylax-
is in surgery. Am J Health Syst Pharm. 2013 Feb 1;70(3):195-283. doi:
10.2146/ajhp120568. PMID: 23327981.

16. Nelson RL, Gladman E, Barbateskovic M. Antimicrobial prophy-
laxis for colorectal surgery. Cochrane Database Syst Rev. 2014 May
9;2014(5):CD001181. doi: 10.102/14651858.CD001181.pub4. PMID:
24817514; PMCID: PMC8406790.

17. Nelson RL, Igbal NM, Kravets A, Khateeb R, Raza M, Siddiqui M, et
al. Topical antimicrobial prophylaxis in colorectal surgery for the pre-
vention of surgical wound infection: a systematic review and meta—anal-
ysis. Tech Coloproctol. 2018 Aug;22(8):573-87. doi: 10.1007/s10151—
018-1814—1. Epub 2018 Jul 17. Erratum in: Tech Coloproctol. 2019
Mar;23(3):301. doi: 10.1007/s10151-019-01968—1. PMID: 30019145.

18. Mangram AJ, Horan TC, Pearson ML, Silver LC, Jarvis WR. Guide-
line for Prevention of Surgical Site Infection, 1999. Centers for Disease
Control and Prevention (CDC) Hospital Infection Control Practices Ad-
visory Committee. Am J Infect Control. 1999 Apr;27(2):97-132; quiz
133-4; discussion 96. PMID: 10196487.

19. Sefah IA, Chetty S, Yamoah P, Bangalee V. The impact of antimicrobial
stewardship interventions on appropriate use of surgical antimicrobial
prophylaxis in low— and middle—income countries: a systematic review.
Syst Rev. 2024 Dec 19;13(1):306. doi: 10.1186/s13643-024—02731—w.
PMID: 39702434; PMCID: PMC11657865.

20. World Health Organization. Global guidelines for the prevention of
surgical site infection, second edition. Geneva: WHO;2018. [Internet].
Available from: http://apps.who.int/iris.

21. Gustafsson UO, Scott MJ, Hubner M, Nygren J, Demartines N, Francis
N, et al. Guidelines for Perioperative Care in Elective Colorectal Sur-
gery: Enhanced Recovery After Surgery (ERAS®) Society Recommen-
dations: 2018. World J Surg. 2019 Mar;43(3):659-95. doi: 10.1007/
$00268-018-4844—y. PMID: 30426190.

22. Order of the Ministry of Health of Ukraine No. 822 dated May 17, 2022
“On approval of the Standard “Parenteral Perioperative Antibiotic Pro-
phylaxis”. Ukranian.

23. Order of the Ministry of Health of Ukraine No. 1614 dated August 3,
2021 “On the organization of infection prevention and infection con-
trol in healthcare institutions and institutions providing social services/
social protection of the population”. Ukranian.

24. Belka KYu, Pechak OV, Fomina GA. Audit of infection control ef-
fectiveness and antimicrobial drugs administration in Ukraine: a pro-
spective follow—up. Pain, Anaesthesia &Intensive Care. 2024;(3):32-7.
Ukrainian. doi:10.25284/2519-2078.3(108).2024.310497.

25. Haque U, Bukhari MH, Fiedler N, Wang S, Korzh O, Espinoza J, et
al. A Comparison of Ukrainian Hospital Services and Functions Be-
fore and During the Russia—Ukraine War. JAMA Health Forum. 2024
May 3;5(5):¢240901. doi: 10.1001/jamahealthforum.2024.0901. PMID:
38758566, PMCID: PMC11102023.

26. Costescu Strachinaru DI, Ragot C, Stoefs A, Donat N, Francois PM,
Vanbrabant P, et al. Management and Prevention of Multidrug—Re-
sistant Bacteria in War Casualties. Trop Med Infect Dis. 2025 May
8;10(5):128. doi: 10.3390/tropicalmed10050128. PMID: 40423358;
PMCID: PMCI12116051.

27. Sartelli M, Labricciosa FM, Barbadoro P, Pagani L, Ansaloni L, Brink
Al, et al. The Global Alliance for Infections in Surgery: defining a model
for antimicrobial stewardship—results from an international cross—section-
al survey. World J Emerg Surg. 2017 Aug 1;12:34. doi: 10.1186/s13017—
017-0145-2. PMID: 28775763; PMCID: PMC5540347.

28. Hope WW, Newcomb WL, Schmelzer TM, Pope SD, Lincourt AE,
Heniford BT, et al. Antibiotic prophylaxis in colon surgery. ] Am Coll
Surg. 2007 Jul;205(1):189-90. doi: 10.1016/j.jamcollsurg.2007.02.061.
PMID: 17617351.

29. Eckmann C, Aghdassi SJS, Brinkmann A, Pletz M, Rademacher J.
Perioperative Antibiotic Prophylaxis—Indications and Modalities for
the Prevention of Postoperative Wound Infection. Dtsch Arztebl Int.
2024 Apr 5;121(7):233-42. doi: 10.3238/arztebl.m2024.0037. PMID:
38440828; PMCID: PMC11539872.

30. Miranda D, Mermel LA, Dellinger EP. Perioperative Antibiotic Pro-
phylaxis: Surgeons as Antimicrobial Stewards. J Am Coll Surg. 2020
Dec;231(6):766-8. doi: 10.1016/j.jamcollsurg.2020.08.767. Epub 2020
Sep 16. PMID: 32947035.

31. Fischer MI, Dias C, Stein A, Meinhardt NG, Heineck 1. Antibiotic pro-

UJCS. 2025 July/August; 92(4)

http: //hirurgiya.com.ua



YKpaiHCbKuUM XXypHan KniHivYH

32.

33.

34.

35.

phylaxis in obese patients submitted to bariatric surgery. A systematic
review. Acta Cir Bras. 2014 Mar;29(3):209-17. doi: 10.1590/S0102—
86502014000300010. PMID: 24626734.

Willis MA, Toews I, Soltau SL, Kalff JC, Meerpohl 1], Vilz TO. Preop-
erative combined mechanical and oral antibiotic bowel preparation for
preventing complications in elective colorectal surgery. Cochrane Da-
tabase Syst Rev. 2023 Feb 7;2(2):CD014909. doi: 10.1002/14651858.
CDO014909.pub2. PMID: 36748942; PMCID: PMC9908065.

Tan J, Ryan EJ, Davey MG, McHugh FT, Creavin B, Whelan MC, et al.
Mechanical bowel preparation and antibiotics in elective colorectal sur-
gery: network meta—analysis. BJS Open. 2023 May 5;7(3):zrad040. doi:
10.1093/bjsopen/zrad040. PMID: 37257059; PMCID: PMC10231808.
Li H, Jiang M, Kong L. Global research trends in therapeutic drug moni-
toring of antimicrobials from 2000 to 2023: a bibliometric analysis. Front
Pharmacol. 2024 Dec 3;15:1474878. doi: 10.3389/fphar.2024.1474878.
PMID: 39691397; PMCID: PMC11649425.

Koch BCP, Muller AE, Hunfeld NGM, de Winter BCM, Ewoldt TMJ,
Abdulla A, et al. Therapeutic Drug Monitoring of Antibiotics in Criti-
cally 11l Patients: Current Practice and Future Perspectives With a Fo-
cus on Clinical Outcome. Ther Drug Monit. 2022 Feb 1;44(1):11-8. doi:
10.1097/FTD.0000000000000942. PMID: 34772892.

The Ukrainian Journal of Clinical Surgery

36. Mubeen B, Ansar AN, Rasool R, Ullah I, Imam SS, Alshehri S, et al.
Nanotechnology as a Novel Approach in Combating Microbes Pro-
viding an Alternative to Antibiotics. Antibiotics (Basel). 2021 Nov
30;10(12):1473. doi: 10.3390/antibiotics10121473. PMID: 34943685;
PMCID: PMC8698349.

37. AlQurashi DM, AlQurashi TF, Alam RI, Shaikh S, Tarkistani MAM.
Advanced Nanoparticles in Combating Antibiotic Resistance: Current
Innovations and Future Directions. J Nanotheranostics. 2025; 6(2):9.
doi: 10.3390/jnt6020009.

38. Franco LM, Cota GF, Pinto TS, Ercole FF. Preoperative bathing of the
surgical site with chlorhexidine for infection prevention: Systematic re-
view with meta—analysis. Am J Infect Control. 2017 Apr 1;45(4):343-9.
doi: 10.1016/j.ajic.2016.12.003. Epub 2017 Jan 18. PMID: 28109628.

39. Prayugo B, Siregar A, Hutahaean L, Hasibuan M. The Effectiveness of
Pre—operative Bath with 4% Chlorhexidine Gluconate for Prevention
of Surgical Site Infection at the Universitas Sumatera Utara Hospital.
Open Access Maced J Med Sci. 2022 Feb. 15;10(G):233-7. doi:10.3889/
0amjms.2022.8403

Received 31.05.2025

http: //hirurgiya.com.ua

UJCS. 2025 July/August; 92(4)




