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K CBEAEHHUIO ABTOPOB!
[Ipu HampaBIEeHUY CTAaTbH B PEAAKITUIO HEOOXOIUMO COOIONATh CISAYIONINE TIPABHIIIA;

1. CraTps nomkHa OBITH IPEJCTaBICHA B IBYX SK3EMIUIIPAX, HA PYCCKOM HMJIM aHTITUHACKOM SI3bI-
Kax, HaTrleyaTaHHas yepe3 MoJITopa HHTepBaJjia Ha OIHOI CTOPOHE CTAHIAPTHOIO JIUCTA € INMPHHOI
JIEBOTO NOJIsI B TPHM caHTHMeTpa. Mcnonb3yemblil KOMIIBIOTEPHBII WPUQT U1 TEKCTa Ha PYCCKOM U
aHnuickoM s3bikax - Times New Roman (Kupuiuna), 115 TeKcTa Ha TPy3UHCKOM S3BIKE CIIEAYeT
ucnoip3oBath AcadNusx. Pasmep mpudra - 12. K pykonrcu, HaneyaTaHHOW Ha KOMITBIOTEPE, JTODKEH
o5ITh IprtoskeH CD co crarbeit.

2. Pa3Mep craTbu TOTKEH OBITH HE MEHEe NeCsTH 1 He OoJiee 1BaALATH CTPAHUI] MAITHOIINCH,
BKJIIOYAsl yKa3areJlb JINTepaTypsl U Pe3loMe Ha aHIJIMIICKOM, PYCCKOM U IPYy3HHCKOM SI3bIKaX.

3. B crarbe 10KHBI OBITH OCBEIICHBI AKTyaIbHOCTh JAHHOTO MaTepHalla, METOIBI U PE3YIIbTaThI
UCCIIeIOBaHUs U X 00CYyKACHHE.

[Ipu npencTaBiIeHNHN B IIeYaTh HAYYHBIX SKCIIEPUMEHTAIBHBIX PA0OT aBTOPHI JOJIKHBI YKa3bIBATH
BHUJl U KOJMYECTBO SKCIIEPUMEHTANBHBIX KUBOTHBIX, IPUMEHSBIINECS METOABl 00e300MMBaHUS U
YCBHIJICHHUS (B XOJI€ OCTPBIX OIIBITOB).

4. K crarbe JOIKHBI OBITH MIPUIIOMKEHBI KpaTKoe (Ha MOJICTPAaHUIIBI) Pe3OMe Ha aHIIIUICKOM,
PYCCKOM M IT'PY3HHCKOM $I3bIKax (BK/IIOYAIOLIEE CIELYOLINE pa3aesbl: Liedb UCCIeI0BaHNs, MaTepHual U
METOJIBI, PE3YJILTATHI M 3aKIIFOUSHHE) U CIIUCOK KITtoueBBIX cioB (key words).

5. Tabnunp! HEOOXOIUMO NPENCTABIATE B Ie4aTHOH hopme. DoTokonuu He npuHUMaroTcs. Bee
nu¢poBbie, HTOTOBbIE H NPOLIEHTHbIE JaHHbIE B Ta0JIMIaX J0JIKHbI COOTBETCTBOBATH TAKOBBIM B
TeKcTe cTaThbU. Tabiuibl U rpaduKu TOJKHBI OBITH 03aryIaBIICHBI.

6. dotorpadun AOIKHBI OBITH KOHTPACTHBIMHU, (POTOKOIHHU C PEHTTEHOTPAMM - B IO3UTUBHOM
n300paxeHuH. PUCYyHKH, yepTeXu U IuarpaMmbl clIeoyeT 03ariaBUTh, IPOHYMEPOBATh U BCTABUTH B
COOTBeTCTBYIOIIEe MecTo TekcTa B tiff opmare.

B noanucsix k MukpogotorpadgusaM cieayeT yKa3plBaTh CTEICHb yBEIMUCHUS Yepe3 OKYISP HITH
00BEKTUB U METOJ] OKPACKU WJIM UMIIPETHALIMH CPE30B.

7. ®aMUIUU OTEYECTBEHHBIX aBTOPOB MIPUBOJAATCS B OPUTHHAIBHON TPAHCKPUIILIUH.

8. I[Ipu opopmnennu u HampaBneHun crared B xypHanm MHI mpocum aBTOpOB cobmronars
NpaBUIIa, U3JI0KEHHBIE B « EMUHBIX TpeOOBaHUSIX K PYKOMHUCSM, IPEACTABISIEMBIM B OMOMEIUIIMHCKHUE
JKypHAJIbD», TPUHATHIX MeXIyHapOAHBIM KOMHUTETOM PEIAaKTOPOB MEAMLMHCKUX KYpHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B koHIIe Kax 101 OPUTHHATIBHOM CTaThU MPUBOAUTCA OnOIHOrpadguyeckuii cnucok. B cnmncok nurepa-
TYPBI BKJIFOYAIOTCSl BCE MaTepHalibl, HA KOTOPBbIE UMEIOTCS CCBUIKU B TeKcTe. CIHUCOK COCTaBIAETCs B
andaBUTHOM MOpsAKe U HymMepyeTcs. JIutepaTypHblii HCTOYHMK NPUBOAUTCS Ha sI3bIKE OpUrMHaia. B
CIMCKE JINTEPATyPhl CHavYajia IPUBOIATCS PabOThI, HAMCAHHBIE 3HAKaMU TPY3MHCKOTO andaBuTa, 3aTeM
Kupwuien u naruHuneidl. CChUIKM Ha IUTHUPYEMble pabOThl B TEKCTE CTAaTbH JAIOTCS B KBaIpPaTHBIX
CKOOKax B BUJI€ HOMEPA, COOTBETCTBYIOLIETO HOMEPY JaHHOH pabOoThI B CIIMCKE TUTEPaTypbl. bonbmmH-
CTBO IIUTHPOBAHHBIX UCTOYHUKOB JOJKHBI OBITH 3a IMOCTIEAHNUE S5-7 JIET.

9. ns momydeHus MpaBa Ha MyONMKAIMIO CTaThs OJDKHA MMETh OT PYKOBOIUTENSI pabOTHI
WIN YUPEXKJCHUS BU3Y U CONPOBOIUTEIHHOE OTHOLLICHNUE, HAIMCAHHBIC WJIM HAlledaTaHHbIE Ha OJIaHKe
Y 3aBEPEHHBIE MOJIHCHIO U NIEYATHIO.

10. B koHIe cTaThU NOJKHBI OBITH MOAMHCH BCEX aBTOPOB, MOJHOCTBHIO MPUBEAEHBI UX
(amMuInM, UIMEHa U OTYECTBA, YKa3aHbl CIIy>KeOHBIN M AOMAIIHUI HOMEpa TeJIe(OHOB U agpeca MM
uHble koopAuHaThl. KomuuecTBo aBTOPOB (COABTOPOB) HE NOHKHO MPEBBIMIATH IISATH YEJIOBEK.

11. Penakuus ocraBisiet 3a cO00i MpaBo COKpaIaTh ¥ HCIPaBIATh cTarhi. Koppekrypa aBropam
HE BBICBUIAETCS, BCS paboTa U CBEpKa IPOBOAUTCS 110 aBTOPCKOMY OPHTHHAILY.

12. HemomycTuMoO HampaBiieHHE B pelaklMIo padoT, MpeICTaBICHHBIX K MeYaTH B MHBIX
M3/1aTeNbCTBAX WIIM OMYOJIMKOBAHHBIX B APYTHX U3JAHUSX.

Hpﬂ HApYHNIEHUH YKa3aHHBIX IPABUJI CTATbU HE PAaCCMAaTPUBAIOTCH.
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Please note, materials submitted to the Editorial Office Staff are supposed to meet the following requirements:

1. Articles must be provided with a double copy, in English or Russian languages and typed or
compu-ter-printed on a single side of standard typing paper, with the left margin of 3 centimeters width,
and 1.5 spacing between the lines, typeface - Times New Roman (Cyrillic), print size - 12 (referring to
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articles. Tables and graphs must be headed.
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7. Please indicate last names, first and middle initials of the native authors, present names and initials
of the foreign authors in the transcription of the original language, enclose in parenthesis corresponding
number under which the author is listed in the reference materials.

8. Please follow guidance offered to authors by The International Committee of Medical Journal
Editors guidance in its Uniform Requirements for Manuscripts Submitted to Biomedical Journals publica-
tion available online at: http://www.nlm.nih.gov/bsd/uniform_requirements.html
http://www.icmje.org/urm_full.pdf
In GMN style for each work cited in the text, a bibliographic reference is given, and this is located at the end
of the article under the title “References”. All references cited in the text must be listed. The list of refer-
ences should be arranged alphabetically and then numbered. References are numbered in the text [numbers
in square brackets] and in the reference list and numbers are repeated throughout the text as needed. The
bibliographic description is given in the language of publication (citations in Georgian script are followed
by Cyrillic and Latin).

9. To obtain the rights of publication articles must be accompanied by a visa from the project in-
structor or the establishment, where the work has been performed, and a reference letter, both written or
typed on a special signed form, certified by a stamp or a seal.

10. Articles must be signed by all of the authors at the end, and they must be provided with a list of full
names, office and home phone numbers and addresses or other non-office locations where the authors could be
reached. The number of the authors (co-authors) must not exceed the limit of 5 people.

11. Editorial Staff reserves the rights to cut down in size and correct the articles. Proof-sheets are
not sent out to the authors. The entire editorial and collation work is performed according to the author’s
original text.

12. Sending in the works that have already been assigned to the press by other Editorial Staffs or
have been printed by other publishers is not permissible.

Articles that Fail to Meet the Aforementioned
Requirements are not Assigned to be Reviewed.
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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, HbA ¢, procalcitonin [PCT], interleukin-6 [IL-6], and
tumor necrosis factor-alpha [TNF-alpha] were measured by
means of Roche Cobas cl111 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-0. (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 HbAlc
(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/m?, 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
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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 suppressionby hyperglycemia,
neutrophil phagocytosis, chemotaxis, and oxidative burst.
T2DM increases the susceptibility to infections [9]. Obesity
results in high levels of inflammation, especially TNF-a, 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-a) and glycaemic (HbAlc, 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

129



gastric sleeve surgery and BMI > 40 kg/m?. The study included
40 healthy individuals aged 2540 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/
m?, 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.

STUDY PARTICIPANT FLOW

N

CONTROL GROUP PATIENT GROUP
n =40 Initial n = 128
Open gastric sleeve Age 25-40, BMI = 40 kg/m?
No sepsis T2DM, surgery performed
A
EXCLUDED: 88 patients
(Reason: Incomplete microbiological data)
A
FINAL PATIENT GROUP
n =40
[Patients who developed sepsis post—opj

Figure 1. Flow chart of participants through the study.

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-a]), glycated
hemoglobin (HbAlc), and random blood sugar (RBS). For
PCT, IL-6, and TNF-a, 5 mL of whole blood was drawn into
serum separator tubes. Allow to clot at room temperature for
30 minutes, then centrifuge at 3000 x 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 HbAlc 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 HbA1lc 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
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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°C), 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 pg), ceftriaxone (30 pg),
levofloxacin (5 pg), ertapenem (10 pg), meropenem (10 pg),
piperacillin/tazobactam (100/10 pg), ciprofloxacin (5 pg), and
gentamicin (10 pg). 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-a) 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 (HbAlc) 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



Table 1. Comparison of Biomarker Levels 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-a (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
HbAlc (%) 422+1.14 9.37+2.14 -13.39 <0.001
T Controls
1751 N Cases

Mean Values
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Figure 2. Comparison of Biomarkers between Controls and Cases.
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Figure 3. Bacterial pathogens in postoperative sepsis from 40 gastric sleeve surgery patients, identified by VITEK?.

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
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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,
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Figure 4. Antibiotic Resistance Rates and MDR/XDR Profiles of Escherichia coli Isolates from Postoperative Sepsis Cases.

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.

in

Antibiotic Resistance Profiles of Escherichia coli

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 1isolates, 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 (HbAlc), 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
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and maximize the results of treatment.

The case group demonstrated very significantly bigger
fasting glucose and HbAlc 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



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, HbAlc, PCT, TNF-qa, 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.

Acriticalnexusofglucosedysregulation,systemicinflammation,
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,
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HbAlc, PCT, TNF-qa, and IL-6, and high rates of AMR among
E. coli and other pathogens. Hyperglycemia encourages
inflammation through the up-regulation of TNF-a 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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