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INFECTIOUS COMPLICATIONS IN SURGERY AND THE ROLE OF ANTIMICROBIAL PROPHYLAXIS

Annotation: Infectious complications in the field of surgical interventions (SSIs) are among the most serious
complications following cardiac surgery. They can prolong patients’ hospital stays, increase the risk of mortality, raise
treatment costs, and negatively affect the patient’s quality of life. Nowadays, microorganisms that cause nosocomial
infections are becoming increasingly resistant to antibiotics; therefore, identifying the composition of microbial flora
isolated in SSIs and determining their resistance profiles are of particular importance.

Studies on the composition and resistance of microorganisms play a key role in the multifactorial analysis of
SSI etiology, which in turn allows for an objective audit and improvement of antimicrobial prophylaxis and
nosocomial infection treatment protocols.

Key words: surgical site infection, cardiac surgery, antibiotic resistance, antimicrobial prophylaxis,
retrospective study.
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Annotatsiya: Jarrohlik aralashuvi sohasidagi yuqumli asoratlar (YAJAS) yurak jarrohligidan keyingi eng
jiddiy asoratlar sirasiga kiradi. Ular bemorlarning shifoxonada yotish muddatini uzaytiradi, olim xavfini oshiradi,
davolanish xarajatlarini ko‘paytiradi va bemorning hayot sifatiga salbiy ta’sir ko‘rsatadi. Hozirgi kunda kasalxonada
yuqumli kasalliklarni keltirib chiqaruvchi mikroorganizmlar antibiotiklarga tobora chidamli bo‘lib bormoqda. Shu
sababli YAJASdan ajratilgan mikroblar tarkibini aniqlash va ularning rezistentlik profilini o‘rganish alohida
ahamiyat kasb etadi.

Mikroorganizmlarning tarkibi va chidamliligini o‘rganish YAJAS etiologiyasini ko'p omilli tahlil qilishda
muhim rol oynaydi. Bu esa oz navbatida antimikrob profilaktika va nosokomial infeksiyalarni davolash
protokollarini takomillashtirishga yordam beradi.

Kalit so‘zlar: jarrohlik joyi infeksiyasi, yurak jarrohligi, antibiotiklarga chidamlilik, antimikrob profilaktika,
retrospektiv tadqiqot.

Introduction: Surgical site infections (SSIs) Purpose of the study: The aim of the study is

that occur after open surgical procedures can lead to to investigate the relationship between the incidence
serious consequences. According to various sources and etiology of surgical site infections (SSIs) follow-
[1-8], the incidence rate of SSIs in surgical clinics is ing open surgical procedures and the antimicrobial
approximately 4.5% (ranging from 0.9% to 20%). prophylaxis (AMP) protocol used.
Despite the predominance of wounds with a low de- Antibiotic prophylaxis: Vancomycin was ad-
gree of contamination, antimicrobial prophylaxis ministered in cases with a high risk of infection
(AMP) has demonstrated high clinical and economic caused by vancomycin-resistant Staphylococcus
effectiveness in surgical practice [9, 10]. Due to the strains (such as prolonged hospital stay, transfer
specific characteristics of the microbial environment from other departments, or the presence of preoper-
in surgical hospitals, cephalosporins of various gen- ative and intraoperative risk factors — including di-
erations — such as cefazolin, cefuroxime, and abetes mellitus, obesity, chronic obstructive pulmo-
cefamandole — are traditionally used as drugs of nary disease, peripheral vascular diseases, and oth-
choice for AMP, as they are effective against S. aureus ers), or in cases where a confirmed allergy to 3-lac-
and coagulase-negative staphylococci (CoNS). tam antibiotics was present.

Significance of the study: Studying the dy- Bacteriological studies: In bacteriological
namics of SSI incidence and the characteristics of the analyses, liquid nutrient media were used for the cul-
microbial environment in relation to the applied tivation of microorganisms, and their growth was
AMP (antimicrobial prophylaxis) protocol is of great subsequently identified using various methods.Data
practical importance in the context of auditing and from bacteriological studies were collected and ana-
optimizing existing preventive measures. lyzed for all patients with a confirmed diagnosis of

postoperative surgical site infection (SSI).
Table 1.
Antibiotic Prophylaxis Protocols

s . Ha.l Flife in adults Administration frequency (pre- Duration of ad-
Antimicrobial with normal re- R . . .. .

Agent Dose nal function operative injection/infusion), ministration,

(T,/), hours hours hours

Cefuroxime 15g 1-2 4-6 48
Vancomycin 15 mg/kg 4-8 12 48

According to the collected data, cases of deep CI 5.901-27.930), which was significantly higher
SSIs occurred four times less frequently than super- compared to superficial infections.
ficial SSIs, with an incidence rate of 0.9% (95% CI The isolates obtained from biomaterial sam-
0.87-1.0), corresponding to 42 cases.The incidence ples (including 17/27.4% from sources other than
of superficial infections was on average 3.2% (95% postoperative wound fluid) in all cases fully matched
CI 3.15-3.24). the primary source of infection.

Materials and Methods. The main pathogens identified in patients

Among 120 patients diagnosed with SSIs, 62 with SSIs were staphylococci, accounting for 69.4%
patients (28.2 + 3.0%) had positive bacteriological of all cases. Among them:
test results. o Coagulase-negative staphylococci (CoNS) —

In cases of deep infections, the probability of 56.5% (35 cases)
isolating a pathogen (odds ratio) was 12.8375 (95% e S. aureus — identified in 12.9% (8 cases).
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Table 2.

Composition and Resistance of Microorganisms Identified in Patients with Surgical Site Infections (SSIs)

Microorganism Number of cases Percentage (%) Resistance Characteristics
Coagulase-negative staphylo- 35 56.5 [Specify resistance if availa-
cocci (CoNS) ) ble]

S. aureus 8 12.9 [Specify resistance if availa-
ble]
[Other microorganisms] [Number] [Percentage] [Resistance]

¢ Escherichia coli — 8 isolates

¢ Enterobacter spp. — 5 isolates

¢ Klebsiella pneumoniae — 3 isolates

Additionally, fungi of the species candida albi-
cans were identified in 3 cultures, corresponding to
4.5% of cases.

Antibiotic Resistance Analysis

Analysis of the isolated Gram-positive cul-
tures showed that all staphylococci were highly sen-
sitive to the following antibiotics: tigecycline,
ceftaroline, daptomycin, vancomycin, linezolid, and
fusidic acid.

Coagulase-negative staphylococci (CoNS)
exhibited moderate resistance to:

e Oxacillin and cephalosporins (I-1II gen-
eration) — 37.1 +8.2%

e Macrolides (erythromycin and similar)
—37.1+£82%

Among CoNS strains, resistance was also ob-
served to:

¢ Fluoroquinolones — 22.9 + 7.2%

e Tetracyclines — 8.6 + 4.7%

e Aminoglycosides — 8.6 + 4.7%

No resistant strains were detected among S.
aureus isolates.

Resistance of Gram-negative Microorgan-
isms

Extended-spectrum (-lactamase (ESBL)-pro-
ducing Gram-negative microorganisms were identi-
fied in 8 cases:

® 6 cases — E. coli

e 2 cases — E. cloacae

All ESBL-producing strains were completely
resistant to penicillins and cephalosporins (I-III gen-
eration).

Additionally, most ESBL-producing Gram-
negative microorganisms exhibited reduced suscep-
tibility to fluoroquinolones and aminoglycosides. Re-
sistance to fluoroquinolones was also observed in
non-ESBL-producing K. pneumoniae and E. cloacae
strains.

All isolated Gram-negative flora were sensi-
tive to the following antibiotics: imipenem, tigecy-
cline, ceftazidime/avibactam, and cefepime.

Conclusion.

The data on the incidence of surgical site in-
fections (SSIs) after open surgery are consistent with
the results of other researchers. This is clearly ob-
served for both deep infections (0.1-2.9%) and su-
perficial infections (1.5-30%) [1-8, 14].

413

Among cultures isolated from patients in this
study, coagulase-negative staphylococci (CoNS) pre-
dominated, which aligns with the global trend ob-
served worldwide [7, 8, 18].

The distribution of patients according to the
type of antimicrobial prophylaxis (AMP) also corre-
sponded to contemporary surgical practice, with a
preference for -lactam antibiotics [10-12]. One im-
portant reason for this choice is that using vancomy-
cin as AMP may increase the risk of SSI development,
a finding confirmed both in this study and in other
scientific reports [12-14].

This situation is usually explained by the pro-
longed preoperative administration of vancomycin
in patients belonging to high-risk groups. In such
cases, vancomycin is recommended as an alternative
to B-lactam antibiotics [10-12].

The data indicate that the effectiveness of
AMP protocols against Gram-positive and Gram-neg-
ative microorganisms was almost equivalent. One
possible explanation is related to the antibiotic re-
sistance profile, namely the absence of resistant S.
aureus strains and the high proportion of extended-
spectrum B-lactamase (ESBL)-producing strains.

According to previous studies, using vanco-
mycin as AMP is most effective in settings with a high
prevalence of MRSA strains [6, 7]. However, an in-
creasing share of Gram-negative, particularly ESBL-
producing nosocomial strains, may reduce the effec-
tiveness of B-lactam antibiotics [7, 12].
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