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avtorTa sayuradRebod!

redaqciaSi statiis warmodgenisas saWiroa davicvaT Semdegi wesebi:

 1. statia unda warmoadginoT 2 calad,  rusul an inglisur enebze, dabeWdili 
standartuli furclis 1 gverdze,  3 sm siganis marcxena velisa da striqonebs 
Soris 1,5 intervalis dacviT. gamoyenebuli kompiuteruli Srifti rusul da ing-
lisurenovan teqstebSi - Times New Roman (Кириллица), xolo qarTulenovan teqstSi 
saWiroa gamoviyenoT AcadNusx. Sriftis zoma – 12. statias Tan unda axldes CD 
statiiT. 
 2. statiis moculoba ar unda Seadgendes 10 gverdze naklebs da 20 gverdze mets 
literaturis siis da reziumeebis (inglisur, rusul da qarTul enebze) CaTvliT.
 3. statiaSi saWiroa gaSuqdes: sakiTxis aqtualoba; kvlevis mizani; sakvlevi 
masala da gamoyenebuli meTodebi; miRebuli Sedegebi da maTi gansja. eqsperimen-
tuli xasiaTis statiebis warmodgenisas avtorebma unda miuTiTon saeqsperimento 
cxovelebis saxeoba da raodenoba; gautkivarebisa da daZinebis meTodebi (mwvave 
cdebis pirobebSi).
 4. statias Tan unda axldes reziume inglisur, rusul da qarTul enebze 
aranakleb naxevari gverdis moculobisa (saTauris, avtorebis, dawesebulebis 
miTiTebiT da unda Seicavdes Semdeg ganyofilebebs: mizani, masala da meTodebi, 
Sedegebi da daskvnebi; teqstualuri nawili ar unda iyos 15 striqonze naklebi) 
da sakvanZo sityvebis CamonaTvali (key words).
 5. cxrilebi saWiroa warmoadginoT nabeWdi saxiT. yvela cifruli, Sema-
jamebeli da procentuli monacemebi unda Seesabamebodes teqstSi moyvanils. 
 6. fotosuraTebi unda iyos kontrastuli; suraTebi, naxazebi, diagramebi 
- dasaTaurebuli, danomrili da saTanado adgilas Casmuli. rentgenogramebis 
fotoaslebi warmoadgineT pozitiuri gamosaxulebiT tiff formatSi. mikrofoto-
suraTebis warwerebSi saWiroa miuTiToT okularis an obieqtivis saSualebiT 
gadidebis xarisxi, anaTalebis SeRebvis an impregnaciis meTodi da aRniSnoT su-
raTis zeda da qveda nawilebi.
 7. samamulo avtorebis gvarebi statiaSi aRiniSneba inicialebis TandarTviT, 
ucxourisa – ucxouri transkripciiT.
 8. statias Tan unda axldes avtoris mier gamoyenebuli samamulo da ucxo-
uri Sromebis bibliografiuli sia (bolo 5-8 wlis siRrmiT). anbanuri wyobiT 
warmodgenil bibliografiul siaSi miuTiTeT jer samamulo, Semdeg ucxoeli 
avtorebi (gvari, inicialebi, statiis saTauri, Jurnalis dasaxeleba, gamocemis 
adgili, weli, Jurnalis #, pirveli da bolo gverdebi). monografiis SemTxvevaSi 
miuTiTeT gamocemis weli, adgili da gverdebis saerTo raodenoba. teqstSi 
kvadratul fCxilebSi unda miuTiToT avtoris Sesabamisi N literaturis siis 
mixedviT. mizanSewonilia, rom citirebuli wyaroebis umetesi nawili iyos 5-6 
wlis siRrmis.
 9. statias Tan unda axldes: a) dawesebulebis an samecniero xelmZRvane-
lis wardgineba, damowmebuli xelmoweriTa da beWdiT; b) dargis specialistis 
damowmebuli recenzia, romelSic miTiTebuli iqneba sakiTxis aqtualoba, masalis 
sakmaoba, meTodis sandooba, Sedegebis samecniero-praqtikuli mniSvneloba.
 10. statiis bolos saWiroa yvela avtoris xelmowera, romelTa raodenoba 
ar unda aRematebodes 5-s.
 11. redaqcia itovebs uflebas Seasworos statia. teqstze muSaoba da Se-
jereba xdeba saavtoro originalis mixedviT.
 12. dauSvebelia redaqciaSi iseTi statiis wardgena, romelic dasabeWdad 
wardgenili iyo sxva redaqciaSi an gamoqveynebuli iyo sxva gamocemebSi.

aRniSnuli wesebis darRvevis SemTxvevaSi statiebi ar ganixileba.
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Abstract.
Background and Aim: The open gastric sleeve surgery is a 

morbidly obese patients with type 2 diabetes mellitus (T2DM) 
and bacterial sepsis is one of the major complications. This 
paper explains the trends in causative bacteria and antimicrobial 
resistance (AMR) profile of patients who developed sepsis after 
surgery, and the use of inflammatory and glycemic biomarkers 
as additional data to explain the pathophysiology of sepsis.

Methods: The participants in the study were 128 patients 
(aged between 25-40, BMI ≥ 40 kg/m 2, T2DM) who underwent 
open gastric sleeve surgery and 40 people who underwent 
open gastric sleeve surgery but did not contract sepsis. Fasting 
glucose, HbA1c, procalcitonin [PCT], interleukin-6 [IL-6], and 
tumor necrosis factor-alpha [TNF-alpha] were measured by 
means of Roche Cobas c111 and e411 analyses. The bacteria 
were identified using VITEK 2, and the resistance to antibiotics 
was determined through the Kirby-Bauer test. T-tests and chi-
square tests (p < 0.05) were applied in statistical analysis.

Results: Sepsis cases (n=40) showed significantly elevated 
biomarkers compared to controls (n=40): fasting glucose 
(143.28 ± 37.79 vs. 82.85 ± 8.12 mg/dL), PCT (7.60 ± 3.07 vs. 
0.055 ± 0.031 ng/mL), TNF-α (17.23 ± 5.04 vs. 6.62 ± 2.10 pg/
mL), IL-6 (12.47 ± 4.63 vs. 3.06 ± 1.35 pg/mL), and HbA1c 
(9.37 ± 2.14% vs. 4.22 ± 1.14%) (all p < 0.001). Escherichia 
coli (70%) predominated, with high resistance to amoxicillin/
clavulanate (78.57%), ciprofloxacin (67.86%), and gentamicin 
(60.71%); carbapenems showed minimal resistance. Multidrug-
resistant (60.71%) and extensively drug-resistant (21.43%) 
isolates were prevalent.

Conclusion: In this population, Escherichia coli is the leading 
cause of postoperative sepsis, and AMR poses a big challenge 
to its treatment. These results focus on antibiotic treatment 
and individual prophylaxis. Higher inflammation and glucose 
imbalance biomarkers are beneficial in supporting preoperative 
optimization efforts to prevent sepsis.

Key words. Morbid obesity, type 2 diabetes mellitus, bacterial 
sepsis, gastric sleeve surgery.
Introduction.

Morbid obesity and type 2 diabetes mellitus (T2DM) 
are growing global health issues that increase the risk of 
postoperative bacterial sepsis in gastric sleeve surgery patients 
[1]. Although bariatric surgery is successful for weight loss and 
glycemic management in persons with a BMI ≥ 40 kg/m², it can 
lead to a 1–5% risk of sepsis, a life-threatening illness caused by 
misregulated immunological responses to bacterial infections [2].

Pathogens, such as Escherichia coli, Staphylococcus 
aureus, and Pseudomonas aeruginosa, often cause systemic 
inflammation and organ malfunction known as sepsis [3]. These 
bacteria enter through surgical trauma, anastomotic leaks, and 

changed gut flora, especially in open gastric sleeve surgery, 
which causes significant tissue trauma [4]. Morbid obesity and 
T2DM patients with hyperglycemia, chronic inflammation, 
and AMR are more likely to develop sepsis, which increases 
hospital stays, healthcare costs, and mortality [5].

Bacterial sepsis is a major biomarker of procalcitonin (PCT), 
particularly in high-risk patients undergoing surgery, including 
gastric sleeve surgery. Unlike other signs of inflammation, 
PCT escalates rapidly when there is an invasion of bacteria 
throughout the body, but is stable during the course of viral or 
non-infectious inflammatory diseases [6]. A level of PCT more 
than 2 ng/mL during the 48 hours after surgery can be taken as 
a sign of sepsis, having excellent sensitivity and specificity [7]. 
PCT patterns are also used to assist physicians in differentiating 
sterile inflammation and bacterial sepsis, which minimizes the 
use of antibiotics and AMR [8].

T2DM enhances immunological suppression by hyperglycemia, 
neutrophil phagocytosis, chemotaxis, and oxidative burst. 
T2DM increases the susceptibility to infections [9]. Obesity 
results in high levels of inflammation, especially TNF-α, IL-6, 
and PCT, which are key antecedents of the severity of sepsis 
[10]. High HbA1c and RBS, as well as hyperglycemia, enhance 
the risk of sepsis because they promote bacterial growth and 
wound healing, particularly in open gastric sleeve surgery using 
an abdominal incision [11].

Treatment of sepsis in this population is complicated by the 
development of AMR, particularly in E. coli isolates. The stress 
on the problem of multidrug-resistant (MDR) and extensively 
drug-resistant (XDR) microorganisms [12]. A 2025 study of 
the rise in resistance rates to antibiotics in patients with T2DM 
undergoing bariatric surgery has observed that Perioperative 
antibiotics [13]. Gut flora disturbance and chronic inflammation 
drive these resistant infections, hence fostering a permissive 
environment for resistant bacteria [14]. The interactions 
between inflammatory signals, glycaemic disorder, and AMR 
in sepsis post gastric sleeve surgery have not been adequately 
researched despite increasing data, hence forming a huge 
gap in risk classification and management strategies of the 
population under question. The objective of this study is to 
investigate the effects of morbid obesity and T2DM on bacterial 
sepsis risk in patients undergoing open gastric sleeve surgery 
via abdominal incision and analyse inflammatory (PCT, IL-6, 
TNF-α) and glycaemic (HbA1c, RBS) biomarkers for effective 
risk stratification.
Materials and Methods.
Study Design and Participants:

An Iraqi hospital conducted a study from January to December 
2024 to assess the risk of bacterial sepsis in patients with type 2 
diabetes mellitus (T2DM) undergoing open abdominal incision 
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gastric sleeve surgery and BMI ≥ 40 kg/m². The study included 
40 healthy individuals aged 25–40 as a control group, who 
underwent open gastric sleeve surgery without developing sepsis, 
and 128 patients of the same age, comprising morbidly obese 
T2DM patients, who underwent standard sleeve gastrectomy 
under the supervision of board-certified bariatric surgeons, as 
seen in Figure 1. A verified diagnosis of T2DM, BMI > 40 kg/
m², and comprehensive medical records—including surgical 
results and biomarker data—formed inclusion criteria. Patients 
eliminated were those with preoperative infections or sepsis, a 
history of bariatric operations other than sleeve gastrectomy, 
inadequate records, or who fell outside the designated age range.

Sample Collection.

Biomarker Analysis:
Blood samples were acquired from all participants to measure 

inflammatory biomarkers (procalcitonin [PCT], interleukin-6 
[IL-6], tumor necrosis factor-alpha [TNF-α]), glycated 
hemoglobin (HbA1c), and random blood sugar (RBS). For 
PCT, IL-6, and TNF-α, 5 mL of whole blood was drawn into 
serum separator tubes. Allow to clot at room temperature for 
30 minutes, then centrifuge at 3000 × g for 10 minutes at 4°C. 
Aliquot volumes of 1.5 mL of serum were stored in -80 o C 
cryotubes until analysis [15]. In the case of HbA1c and RBS, 
3 mL was sampled on the tubes with sodium fluoride and 
potassium oxalate to avoid glycolysis. RBS was assessed at 
the moment, and HbA1c was determined with the Cobas c111 
analyzer (Roche, Germany). The PCT level, IL-6, and TNF 
levels were measured using the Cobas e411 analyzer (Roche, 
Germany) in electrochemiluminescence immunoassay (ECLIA) 
technology.
Microbiological Sample Collection and Sepsis Symptoms:

Blood samples (8-10 mL) and wound samples were taken 
from the patients after undergoing a gastrointestinal surgery 
on the stomach (gastric sleeve) in order to determine bacterial 
pathogens that help to produce sepsis. Aseptically collected 

blood was incubated in BacT/ Alert bottles (Sysmex bioMerieux) 
using an automated incubation system at 35 °C for not more 
than 5 days. The surgical sites were swabbed and inoculated 
on blood agar, MacConkey agar, chocolate agar, and anaerobic 
blood agar, and then incubated aerobically and anaerobically 
at 35°C after 48 hours. Sepsis symptoms, including fever, 
(>38℃), chills, tachycardia, (>90 beats/min), hypotension, 
(systolic blood pressure, <90 mmHg), altered mental status, 
and respiratory distress (respiratory rate, >20 breaths/min) were 
prioritized to undergo microbiological analysis to confirm the 
presence of infection and direct treatment. Aerobic positive 
cultures were grown on blood, MacConkey, and chocolate 
agars for 24-48 hours. The VITEK 2 system (bioMerieux) was 
applied to identify bacteria through the automated biochemical 
tests based on the Advanced Colorimetry system 2 through the 
use of the Advanced Colorimetry system 2 which produces a 
species-specific profile.
Antibiotic Susceptibility Testing:

E. coli antibiotic susceptibility was determined according to 
Clinical and Laboratory Standards Institute recommendations 
by means of a modified version of the Kirby-Bauer disc 
diffusion test [16]. Antibiotics that were used in the study 
were amoxicillin/clavulanate (20/10 µg), ceftriaxone (30 µg), 
levofloxacin (5 µg), ertapenem (10 µg), meropenem (10 µg), 
piperacillin/tazobactam (100/10 µg), ciprofloxacin (5 µg), and 
gentamicin (10 µg). The E. coli broth was plated on the surface 
of the Mueller-Hinton agar (McFarland 0.5). The plates were 
incubated at 37 °C during the application of the antibiotic discs 
and also during the incubation period of 18 hours. The zone of 
inhibition diameter was classified according to the CLSI criteria.
Statistical Analysis:

The result of group effects on the research variables was 
determined through SAS (2018). In this research T-test was 
used to compare means.
Results.
Inflammatory and T2DM Biomarkers:

The analysis of the quantities of biomarkers in the two groups 
showed that there were significant differences in all of the 
measured parameters (Table 1 and Figure 2). The mean case 
group had a significantly high level of fasting glucose (143.28 
± 37.79mg/dl), which is significantly higher than the control 
group (82.85±8.12mg/dl), t= -10.24 and p= <0.001. Similarly, 
procalcitonin (PCT) levels were significantly elevated in cases 
(7.60 ± 3.07 ng/mL) versus controls (0.055 ± 0.031 ng/mL), 
with a t-value of -14.84 and p < 0.001. Tumor necrosis factor-
alpha (TNF-α) concentrations were also higher in the case group 
(17.23 ± 5.04 pg/mL) compared to controls (6.62 ± 2.10 pg/
mL), with a t-value of -12.53 and p < 0.001. Interleukin-6 (IL-
6) levels showed a similar trend, with cases exhibiting elevated 
values (12.47 ± 4.63 pg/mL) compared to controls (3.06 ± 1.35 
pg/mL), with a t-value of -12.43 and p < 0.001. Finally, the 
glycated hemoglobin (HbA1c) levels in the case group (9.37 
± 2.14%) were much higher than in the control group (4.22 ± 
1.14%), the t-value (-13.39), and p = 0.001. Such results show 
that there are significant statistical differences (p < 0.001) 
between the two groups in all biomarkers, which may imply 

Figure 1. Flow chart of participants through the study.
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their usefulness in separating the two groups.
Distribution of Bacterial Infections from Wound and Blood 
Cultures:

Blood and wound cultures were obtained from 128 patients 
following gastric sleeve surgery to identify bacterial pathogens 
linked to postoperative sepsis. Of these, 40 /128 patients 
(31.25% of the cohort) were confirmed to have sepsis based 

on positive cultures. The VITEK2 Compact system was used 
for bacterial identification, with all isolates showing >92% 
similarity to reference strains. The remaining 88/128 (68.75%) 
patients were excluded due to incomplete microbiological or 
clinical data. Figure 3 illustrates the distribution of pathogens 
causing bloodstream infections (BSIs) and surgical site 
infections (SSIs). Escherichia coli was the dominant pathogen, 

Figure 2. Comparison of Biomarkers between Controls and Cases.

Biomarker Controls (n=40) Mean ± SD Cases (n=40) Mean ± SD t-value p-value
Fasting Glucose (mg/dL) 82.85 ± 8.12 143.28 ± 37.79 -10.24 <0.001
PCT (ng/mL) 0.055 ± 0.031 7.60 ± 3.07 -14.84 <0.001
TNF-α (pg/mL) 6.62 ± 2.10 17.23 ± 5.04 -12.53 <0.001
IL-6 (pg/mL) 3.06 ± 1.35 12.47 ± 4.63 -12.43 <0.001
HbA1c (%) 4.22 ± 1.14 9.37 ± 2.14 -13.39 <0.001

Table 1. Comparison of Biomarker Levels between Controls and Cases.

Figure 3. Bacterial pathogens in postoperative sepsis from 40 gastric sleeve surgery patients, identified by VITEK2.
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detected in 28 of 40 cases (70%), primarily from blood cultures. 
Staphylococcus aureus (6 of 40, 15%) and Streptococcus spp. (2 
of 40, 5%) were mainly isolated from wound swabs or surgical 
site samples, while Pseudomonas aeruginosa (4 of 40, 10%) 
appeared in both sample types.  A control group of 40 patients 
without sepsis exhibited no bacterial growth in blood or wound 
cultures.
Antibiotic Resistance Profiles of Escherichia coli in 
Postoperative Sepsis:

Antibiotic susceptibility testing of Escherichia coli isolates 
from 40 patients with postoperative sepsis following gastric 
sleeve surgery demonstrated pronounced resistance patterns, as 
shown in Figure 4. The highest resistance rates were seen in 
amoxicillin/clavulanate (22/28 isolates, 78.57%), ciprofloxacin 
(19/28 isolates, 67.86%), and gentamicin (17/28 isolates, 
60.71%). In contrast, ertapenem exhibited no resistance (0/28 
isolates, 0.00%), and meropenem showed minimal resistance 
(2/28 isolates, 7.14%). Furthermore, 17/28 isolates (60.71%) 
were classified as multidrug-resistant (MDR), and 6/28 isolates 
(21.43%) as extensively drug-resistant (XDR), underscoring the 
significant challenge of antimicrobial resistance in this patient 
cohort.
Discussion.

This descriptive study clarifies the trends in causative bacteria 
and the profiles of antimicrobial resistance of patients who 
develop sepsis following open gastric sleeve resection. It was 
observed that there are significant differences between the 
profiles of the biomarkers, as the presence of fasting glucose, 
glycated hemoglobin (HbA1c), procalcitonin (PCT), tumor 
necrosis factor-alpha (TNF-alpha), and interleukin-6 (IL-6) has 
a significant statistical significance, highlighting hyperglycemia 
and inflammation as the main causes of the occurrence of 
sepsis. The significant antimicrobial resistance levels of sepsis-
inducing pathogens, especially Escherichia coli, prove the 
severe necessity to implement specific antibiotic interventions 

and maximize the results of treatment.
The case group demonstrated very significantly bigger 

fasting glucose and HbA1c levels as compared to the control 
group, or acute or chronic hyperglycemia, which fits either 
severe metabolic dysfunction or poorly controlled T2DM. 
Hyperglycemia, which is a well-known risk factor of 
postoperative issues in open gastric sleeve surgery through 
abdominal incision, impairs immune functioning by decreasing 
the neutrophil phagocytosis, chemotaxis, and oxidative burst 
[17]. This immunological suppressive effect creates an amenable 
niche of bacterial growth, which, in combination with surgical 
trauma, potential anastomotic leakage, and gut flora change, 
provides pathways of attack by pathogens, such as E. coli and 
S. aureus [18]. Poor glycaemic control also disrupts fibroblast 
and collagen synthesis, hence, interfering with wound healing 
and increasing the risk of infections [19]. The metabolic burden 
associated with T2DM, typical of excessive obesity, exposes the 
patients to sepsis and slow tissue repair following surgery [20].

The glucose levels of the case group are associated with the 
high level of AMR profile, and high levels of inflammatory 
biomarkers (PCT, TNF-alpha, and IL-6). The elevation of blood 
sugar leads to the hypertrophic expression of pro-inflammatory 
cytokines such as TNF-2 and IL-6 by driving transcription 
factors such as the NF-kB [21]. These cytokines enhance insulin 
resistance via the signal transduction pathways, such as the 
JNK and IKK, which continue the metabolic and inflammatory 
impairment [22].

High procalcitonin (PCT) in the case group is a powerful sign 
of bacterial sepsis, which is mainly caused by E. coli (70% 
of isolates, mostly of blood cultures) and S. aureus (15% of 
isolates, mostly of wound swabs). Such specificity of PCT to 
bacterial infections allows detecting sepsis early and directing 
antibiotic stewardship by identifying systemic bacterial invasion 
versus non-infectious inflammation [23]. A study carried out 
by Kourabeti et al. in 2024 validated the high sensitivity and 
specificity of PCT in the detection of postoperative sepsis in 

Figure 4. Antibiotic Resistance Rates and MDR/XDR Profiles of Escherichia coli Isolates from Postoperative Sepsis Cases.
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patients with bariatric surgery, effective in timely treatment 
and the prevention of excessive use of antibiotics [24]. On the 
same note, higher interleukin-6 (IL-6) indicates an increased 
inflammatory response to surgical stress and infection, which 
worsens immune dysfunction by T-cell exhaustion and 
neutrophil dysfunction [25,26]. E. coli preeminence in both 
bloodstream infections (BSIs) is probably due to the perturbation 
of gut microbiota and surgical trauma [27], whereas S. aureus 
in wound infections indicates a breakage of the skin flora of 
surgical sites [28]. A study by Bang et al. (2014) showed that the 
distributions of pathogens in bariatric sepsis were also similar 
(65% E. coli, 20% S. aureus) and high levels of PCT that were 
associated with gram-negative infections [29].

E. coli isolates exhibited high AMR, with 78.57% resistant to 
amoxicillin/clavulanate, 67.86% to ciprofloxacin, and 60.71% 
to gentamicin; 60.71% were multidrug-resistant (MDR) and 
21.43% extensively drug-resistant (XDR), complicating 
treatment and increasing morbidity in bariatric surgery patients 
with obesity and type 2 diabetes mellitus (T2DM). These 
rates exceed those in community-acquired intra-abdominal 
or urinary tract infections, likely driven by obesity, T2DM, 
perioperative antibiotic use, and gut microbiota alterations 
selecting for resistant strains, such as those producing extended-
spectrum beta-lactamases (ESBLs) [30]. Minimal resistance 
to carbapenems (0% to ertapenem, 7.14% to meropenem) 
suggests their efficacy as last-resort treatments, but rising global 
carbapenem resistance necessitates cautious use. A 2025 study 
by Dourliou et al. reported comparable MDR gram-negative 
sepsis in T2DM patients, with 75% resistance to amoxicillin/
clavulanate and 65% to ciprofloxacin, advocating targeted 
antibiotic strategies [31]. In a 2008 review of surgical site 
infections (SSIs), the resistance in obese populations was 
high, and ESBL-producing E. coli and methicillin-resistant 
S. aureus (MRSA) have complicated the outcome of bariatric 
surgery, further supporting the importance of strong antibiotic 
stewardship and preoperative glycemic control to reduce the 
risk of sepsis caused by resistant pathogens [32].

Future studies must be conducted to confirm the predictive 
value of fasting glucose, HbA1c, PCT, TNF-α, and IL-6 on a 
larger, multicenter cohort study in determining the use of these 
evaluation parameters as a factor that classifies the risk of 
bariatric surgery patients. Also, there is a weakness of this study, 
namely, it is a single-center, retrospective study with a limited 
sample size (n=40 in each group), thus, it can be restrictive 
regarding generalizability and statistical power. This research 
suggests the preoperative glycemic optimization by using insulin 
or diet to minimize the risk of infection. The results of the study 
regarding open gastric sleeve surgery might not be entirely 
applicable to laparoscopic surgery, which is more widespread 
and less invasive. The patterns of biomarker and antimicrobial 
resistance during laparoscopic procedures should be confirmed 
by future studies to be applicable in a wider environment.
Conclusion.

A critical nexus of glucose dysregulation, systemic inflammation, 
resistant infections, and postoperative complications in patients 
with morbid obesity and T2DM undergoing gastric sleeve 
surgery is demonstrated by the high levels of fasting glucose, 

HbA1c, PCT, TNF-α, and IL-6, and high rates of AMR among 
E. coli and other pathogens. Hyperglycemia encourages 
inflammation through the up-regulation of TNF-α and IL- 6 
which, together with compromised immune action and MDR/
XDR microorganisms, increases the susceptibility to sepsis 
and slow wound healing. These biomarkers have significant 
potential for risk stratification and early intervention, and the 
extreme AMR problem requires a strong antibiotic stewardship. 
The optimization of glycemia preoperative, monitoring of 
inflammatory markers in the postoperative period, and individual 
antibiotic prophylaxis are the necessary factors to enhance the 
performance of this at-risk group.
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