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EARLY ACTIVATION PATHWAYS IN PATIENTS
UNDERGOING OPEN HEART SURGERY WITH
MULTICOMPONENT GENERAL ANESTHESIA
COMBINED WITH HIGH THORACIC EPIDURAL
ANESTHESIA

Hajiyev E.S., Ibrahimov S.N., Rahimov U.A., Abdulkarimov V.R.,
Abbasov F.E.

Baku Health Center, Baku, Azerbaijan

Abstract

Background: Early mobilization of patients in the postoperative period after open
heart surgeries, significantly decreases the risk of complications, accelerates the res-
toration of functional capacity, shortens the length of hospital stay, and reduces treat-
ment costs

Materials and methods: Open heart surgeries were performed on 60 patients at
Ankara "Bayindir” Hospital, Central Clinical Hospital, and Baku Health Center were in-
cluded in the study. Patients were divided into two groups. 30 of them underwent the
procedure with the use of multi-component balanced general anesthesia and intra-
venous fentanyl analgesia in the postoperative period. The other group of 30 patients
underwent catheterization under high thoracic epidural anesthesia, with the adminis-
tration of ropivacaine prior to induction and, in the postoperative period, ropivacaine
and fentanyl. We conducted a study on central hemodynamic parameters and analgesic
effects.

Results: Thirty of them underwent the procedure with the use of multi-component
general anesthesia and intravenous fentanyl analgesia in the postoperative period. The
other group of 30 patients underwent catheterization of the high epidural space with
the administration of ropivacaine before induction and, in the postoperative period, rop-
ivacaine and fentanyl. We conducted a study on central hemodynamic parameters and
analgesic effects.

Conclusion: It has been established that for patients in the second group according
to the Enhanced Recovery After Surgery strategy, hemodynamic support and effective
pain management can contribute to early patient mobilization after surgery. Early mobi-
lization, in turn, can expedite recovery and reduce the length of hospital stay, ultimately
leading to potential cost savings.
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EARLY ACTIVATION PATHWAYS IN PATIENTS UNDERGOING OPEN HEART SURGERY
WITH MULTICOMPONENT GENERAL ANESTHESIA COMBINED WITH
HIGH THORACIC EPIDURAL ANESTHESIA

Ty)XbIpbIM

©3exTiniri: AlbIK Xypekke >acanfaH onepauusnapgaH KeniHri onepauusnaH Keni-
ri Ke3eHae HaykacTapibl epTe Mobunusaumsanay, ackplHy KaymiH aiTapibiKTak TeMeHaeTesi,
byHKLMOHaNAbIK MYMKIHIIKTEPIHIH KannblHa KenyiH Te3neTeqi, aypyxaHaga 6oy y3aKTbiFbiH
KblCKapTabl 5kaHe eMAey LUbIFbIHAAPbIH a3aiTagbl.

Matepuan >xaHe apjictep: AHkapa «balibiHapbip» aypyxaHacbiHaa, OpTanbik KIMHUKAIbIK,
aypyxaHaga >kaHe baky neHcaynblk opTanbliFbiHaa 60 HayKacka allblk SKypeKKe orepaLms xa-
cangbl.lNaumeHTTep eki Tonka 6eniHai.OnapapiH 30-bl onepaumanaH KeniHri KeseHae Kemnkom-
MOHEHTTI TEHAECTIPINIFeH Xanbl aHeCTe3UsIHbI XXaHe KOKTaMbIpillifik deHTaHuNai aHanbre-
3UsIHbI KoNLaHy apkelibl npoueaypadaH eTTi. 30 nauneHTTEH TypaTbiH Backa Ton MHAYKUMsFa
LeviH ponvBakauHii, an onepauuanaH KemiHri keenae ponuBakanH MeH GpeHTaHUAI eHrise
OTbIpbIM, XXOFapbl Keyae anuaypasibibl aHeCTe3UsChl acTblHAA KaTeTepusauusaaH eTTi. bis op-
TallblK reMoAMHAMUMKabIK MapaMeTpIiepre XKaHe aHasbreTukasblk dcepre 3epTTey SKYpri3fgik.

Hatmxenep: OnepauuanaH keniHri keseHae onapgblH 30-bl Kemn KOMMOHEHTTI >Kanmbl
>KaHChI3AAHAbIPY >KaHEe KOKTaMbIPiLLiNik deHTaHWNAI aHanbre3us KonnaHy apkblibl npoLeay-
pazaH eTTi. 30 naumeHTTiH backa TobbliHa MHAYKLMSFA AeliH ponvBakauHgi, an onepauusaaH
KEeMiHri Ke3eHe ponvBakauH MeH GeHTaHWAAI eHTi3y apKblibl XOFapbl aNuaypanbibl KEHic-
TIKTI KaTeTepu3auuanay xyprisingi. bi3 opTanbik reMoAMHaMuKanbik napaMeTpriepre XaHe
aHanbreTuKanblk acepre 3epTrey >KYPri3gik.

KopbiTbiHAbI: OnepauusnaH KeniH xakcapTbliFaH KannbiHa KenTipy cTpateruscbl bo-
MbIHLUA eKiHLLi TonTafbl HayKacTap YLUiH reMoAMHaMUKasbIK KOAAY SKaHe ayblpChbiHyabl TUIMA;
Backapy onepauuaaaH KeriH NaLMeHTTiH epTe MobuansaumscbiHa bikmasn eTe anaTbiHbl aHbIK-
Tangbl. EpTe xyMbingbipy, 3 KeseriHae, KannbiHa KeNTipyai Te3neTeai >kaHe aypyxaHaza bony
Y3aKTbIfbIH KblICKApTabl, Calbln KereHae, aneyeTTi WhiFbIHAAPAbl YHEMAeYre aKenes,.

MyTn paHHeh aKTUBaL MM NaLUEHTOB, NpoLUeALnNX
onepauuio Ha OTKPbITOM cepaLe ¢ NPUMeHeHueMm

MHOroKOMNOHEHTHOMU obLien aHecTe3un
B COYETaHUU C BbICOKOW rPYAHOMU

Myaaenep KaKTbifbiCbl:
ABTOpnap MyaAenep KakTblFbIChbIHbIH
JKOKTbIFbIH MaIMAENAI

Ty#inpgi cesnep:
KapanoaHectesus, 3nuaypansab
AHecrtesus. Fast-Track, ERAS

3ANUAypanbHOW aHecTe3nen

rapxues 3.C., U6parumos C.H., ParumoB Y.A., AGaynkepumos B.P.,
A0bGacoB @.E.

BakMHCKMI LEeHTp 300p0BbA, baky, A3ep6al71,u>i<aH

AbcTpakT

AkTyanbHocTb: PaHHASa Mobunusauuma 6onbHbIX B MociieonepauMoHHOM Nnepuoae
nocJie onepauuii Ha OTKPLITOM CEPALLe CYLLECTBEHHO CHUXAET PUCK OCOXKHEHUM, YCKO-
psieT BOCCTaHOBMEHME QYHKLMOHANbHbIX BO3MOXHOCTEN, COKpaLLaeT Cpoku npebbiBa-
HWS B CTaLlMOHape 1 CHUXKAeT 3aTpaThbl Ha JieveHue.

Matepuanbl U MeToabl: B nccnenoBaHve bbinn BKIOYEHb! ONEpaLMm Ha OTKPbLITOM
cepzue 60 nauneHTam B 6onbHULe «balbiHabip» AHkapbl, LleHTpanbHoM KnuHmMYeckomn
BonbHuLe 1 BaknHckoM LeHTpe 3p0poBbs.llauneHTsl 6binn pa3geneHsl Ha 2 rpynnbl. 30
npoLnav npowuenypy ¢ NpUMEHeHWEM MHOFOKOMMOHEHTHOW cbanaHcMpoBaHHOM 0bLLen
aHecTe3nun 1 BHYTPUBEHHOM aHanbreann GeHTaHWA0OM B NocieonepaLoHHOM nepuose.
[pyron rpynne 30 6onbHbIM Bbina NpoBefeHa KaTeTepu3almsa Npy BbICOKOW Topakasb-
HOWM 3MMAYypanbHOro aHecTe3nu, ¢ BBeleHWeM pornvBakanHa Lo UHAYKLWUW U, B MOCEO0-
nepaLvoHHOM Mepuoge, ponneBakanHa u deHTaHuna. Mel npoBenn UcciefoBaHne Noka-
3aTenie LLeHTpasbHOW reMogMHAMUKM U aHabreTu4eckmnx apdexTos.
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Pesynbrathbl: 30 U3 HMX NPOLIAU NPOLEAYPY C MPUMEHEHNEM MHOTOKOMMOHEHTHO
06Leln aHecTe3UN U BHYTPUBEHHON GEeHTaHWI0BOW aHanbreaumn B nociaeonepaLnoHHoM
nepuoge. Lpyroi rpynne u3 30 naLuneHToB nepes MHAYKLMEH NPOBOAMIACh KaTeTepu3a-
WS BEpXHEro anuaypanbHoro NpocTpaHCTBa ¢ BBEEHMEM ponvBaKkauHa, a B mocaeone-
paLMOHHOM Mepuofe — ponuBakavHa u deHTaHuna. Mbl NnpoBenv nccnefoBaHue napa-
MEeTPOB LIeHTpasbHOW reMOAUHAMUKN U aHanbreTnyeckoro addexTa.

3akyeHmne: YcTaHoB/eHo, YTo y NalWeHToB BTOPOM rpynnbl No cTpaterun Ycko-
PEHHOro BOCCTaHOBJ/IEHWS MOC/e onepauuMureMognHaMuyeckas nogaepxka v abodek-
TUBHOe 0be3bonmBaHme MoryT cnocobcTBOBaThL paHHE MOOMAN3ALIMM NALMEHTOB Noce
onepauuu. PaHHas Mobunusauus, B CBolo o4epefb, MOXET YCKOPUTL BbI3LOPOBIIEHME U
COKPaTUTb NPOLOIKUTENBHOCTb NPebbliBaHUS B 60NbHMLE, YTO B KOHEYHOM UTOre NpuBe-

0eT K MOTeHLNANbHON 3KOHOMUMN 3aTpar.

Introduction

Early mobilization of patients in the
postoperative period after open heart
surgeries (such as aortic coronary by-
pass grafting (CABG), aortic valve re-
placement or repair, mitral valve re-
placement or repair, closure of atrial
septal defect (ASD), closure of ventricu-
lar septal defect (VSD]), aortic aneurysm
repair, removal of myxoma, implanta-
tion of a cardioverter-defibrillator and
cardiac pacemaker, ablation procedure)
performed for arrhythmias, ischemic
heart disease, heart failure, valve ste-
nosis or regurgitation, aortic aneurysm,
congenital intracardiac and extracardiac
defects, significantly decreases the risk
of complications, accelerates the res-
toration of functional capacity, shortens
the length of hospital stay, and reduces
treatment costs."23

The solution to the problem of reduc-
ing hospitalization duration due to the
increasing number of cardiac surgery
patients has once again become one of
the main issues of the modern era.*

At the end of the last century, the
method of Enhanced Recovery After Sur-
gery (ERAS]) - accelerated rehabilitation
protocol after surgery or Fast-Track, be-
came widely spread, which is currently
being widely reintroduced in surgery.®
This strategy represents a new approach
to patient management at the pre-, in-
tra-, and postoperative stages and is
aimed at reducing pain, complications,
stress reactions, and organ dysfunctions
in the postoperative period.® The ERAS
program is divided into 3 stages, each of
which is a multi-component system.®

1. Preoperative Phase: Patient edu-
cation and instruction, bowel prepara-
tion, reduction of fasting period (no food
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intake for 6 hours and no liquids (tea,
coffee, milk, juice) for 2 hours), provision
of carbohydrate loading, prophylaxis
against thromboembolic complications;

2. Intraoperative Phase: Antibiotic
prophylaxis, use of regional (epidural)
analgesia, avoidance of long-acting an-
esthetics, maintenance of perioperative
therapy with minimal use of infection
treatment, complete removal from con-
tinuous nasogastric intubation, normo-
thermia, preservation of drainage tubes,
minimal invasive surgery;

3. Postoperative Recovery: Effective
wound healing, oral non-opioid analge-
sics, prophylaxis against vomiting and
postoperative nausea, early mobiliza-
tion, early enteral feeding.

Early mobilization prevents muscle
weakness and pulmonary embolism by
improving early activity of skeletal mus-
cles, respiratory function, and oxygen-
ation of tissues, while reducing the risk
of deep vein thrombosis.’

The application of new “fast-track
cardiac anesthesia” methods has result-
ed in early extubation, reduced stay in
the intensive care unit and hospital, and
prevention of complications.?

Cardiovascular diseases first came
into focus in the literature in the mid-
dle of the last century, when high tho-
racic epidural anesthesia (HTEA) as-
sociated with cardiovascular surgery
was noted.” In modern times, infor-
mation about the use of HTEA began
to be re-described in the literature by
Jakobsen CJ, leading to extensive dis-
cussions about the placement of the
catheter in the thoracic epidural space,
anesthesia and analgesia during and
after surgery, as well as the regulation
of arterial hypertension.’
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By the end of the last century, the
technique of using HTEA began to be
applied to patients before surgery, af-
ter which this technique became widely
used. This method provides reliable an-
algesia during surgery and in the post-
operative period, allowing for early ex-
tubation and attracting attention with its
advantages over others.’

It should also be noted that during
open-heart surgeries, A.D. Volkovet al.
conducted a comparative study between
patients who underwent anesthesia us-
ing a balanced method with propofol
and fentanyl via the endotracheal route
and analgesia with fentanyl in the post-
operative period, and patients who un-
derwent endotracheal and high thoracic
epidural anesthesia (ropivacaine 0.75%
- 10-12 ml and fentanyl 2-3 mcg/kg) with
ropivacaine 0.2% and fentanyl 2 mcg/
ml introduced into the thoracic epidur-
al space at a rate of 3-10 ml/hour in the
postoperative period. It was found that
during epidural anesthesia, arterial hy-
pertension and myocardial depression
undergo insignificant changes. With the
use of HTEA with 0.75% ropivacaine, a
reduction in propofol consumption was
15%, and fentanyl was 50%."

E.A. Korniyenko et al. note that af-
ter placing the catheter in the epidural
space, injection of naropin in a dose of
2 mg/ml leads only to the use of a sen-
sory block, while in a dose of 7.5 mg/ml,
it leads to a motor block and intraop-
erative use (analgesic, high-quality an-
algesia) yielding more positive results.
Additionally, the use of morphine by the
epidural method enhances its analgesic
effect. The duration of morphine action
at avolume of 2-4 mg is 20 minutes, with
a maximum starting from 30-60 minutes
and lasting 8-12 hours, and at a volume
of 5-10 mg, it lasts up to 16-30 hours.™

However, some authors consider the
presence of analgesia in patients with a
high risk of cardiovascular decompen-
sation (injury to the left coronary artery)
to be dangerous and recommend the use
of general anesthesia. This type of anes-
thesia provides stable hemodynamics
and coronary perfusion.”

The aim of the study is to determine
the optimal anesthesia method based
on central hemodynamic parameters
by comparing patients who underwent
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open heart surgery with endotracheal
balanced propofol-fentanyl anesthesia
or multi-component general anesthesia
(MGA) with postoperative fentanyl anal-
gesia, to those who received MGA com-
bined with high thoracic epidural anes-
thesia (ropivacaine 0.75% - 10-12 ml and
fentanyl 2-3 mcg/kg) and postoperative
epidural administration of ropivacaine
0.2% and fentanyl 2 mcg/ml at a rate
of 3-10 ml/hour. Additionally, the study
aims to implement and prepare for ear-
ly activation according to the Enhanced
Recovery After Surgery program in the
postoperative period.

Material and Methods

Atotal of 60 patients (41 males, 19 fe-
males; mean age 52.18+6.38 years) who
underwent open heart surgery at Anka-
ra “Bayindir” Hospital, Central Clinical
Hospital, and Baku Health Center were
included in the study.

The study included patients under-
going aortic coronary bypass, aortic
valve replacement or repair, mitral valve
replacement or repair, closure of atri-
al septal defect, closure of ventricular
septal defect (VSD), aortic aneurysm
repair, removal of myxoma, implanta-
tion of cardioverter-defibrillator and
pacemaker, and patients randomized to
multi-component general anesthesia
(MGA) with ablation procedure. The pri-
mary criterion for operated patients was
the absence of contraindications to re-
gional anesthesia. Additionally, patients
not included in the research were those
undergoing emergency surgery, those
with ejection fraction below 30%, severe
valve dysfunction, severe peripheral vas-
cular injuries, decompensated stages of
diseases, simultaneous interventions
(carotid endarterectomy, etc.), and those
connected to the artificial blood circula-
tion device during surgery.

The initial condition of the patients
was assessed through comprehensive
laboratory and instrumental examina-
tions, including Doppler echocardiogra-
phy (EchoCG), ECG, X-ray, angiography.
From the central hemodynamic param-
eters, the following parameters were
determined using Doppler echocardiog-
raphy: cardiac index, dPmax (maximum
pressure gradient of the left ventricle],
global ejection fraction (GEF), cardiac
function index. Other parameters such
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as heart rate (HR), maximum arteri-
al pressure (MAP], minimum arterial
pressure, mean arterial pressure (MAP),
central venous pressure (CVP) were also
evaluated.

Postoperative pain relief effect was
assessed using the Visual Analog Scale
(VAS] and the Efficacy-Safety Scale (ESS)
or the Efficacy Safety Score (ESS)."?

Central hemodynamic parameters
were evaluated in 7 stages: the 1st stage
before the start of anesthesia induction,
the 2nd stage immediately after anes-
thesia, the 3rd stage during sternotomy,
the 4th stage after the completion of the
surgery, the 5th stage 6 hours after sur-
gery, the 6th stage 12 hours after sur-
gery, and the 7th stage 18 hours after
surgery.

Depending on the type of anesthesia
administered, the patients were divided
into two groups.

The first group consisted of patients
(n=30) who received endotracheal bal-
anced propofol-fentanyl anesthesia or
multi-component general anesthesia
with postoperative intravenous fentanyl
analgesia at a concentration of 10 mcg/
ml at a rate of 1-5 ml/hour. The second
group included patients (n=30) who un-
derwent high epidural catheterization
at the Th1-Th4 level together with MGA
before induction (with ropivacaine 0.75%
- 10-12 ml and fentanyl 2-3 mcg/kg) and
received postoperative epidural ropiva-
caine 0.2% and fentanyl 2 mcg/ml at a
rate of 3-10 ml/hour.

Premedication and general anesthe-
sia were conducted according to general
principles in both groups.

In the postoperative period, pain re-
lief efforts were assessed using the Vi-
sual Analog Scale (VAS), where a score
of <3 indicated mild pain at rest and <4
during coughing, while a score of 4 and
above indicated inadequate pain control.
According to this scale, pain levels were
categorized as follows: 0-1 no pain, 1-3
mild pain, 3-5 occasional mild pain, 5-7
persistent mild pain, 7-9 severe pain,
and 10 unbearable pain. According to
the Efficacy-Safety Scale (ESS), agitation
was noted in patients with scores of 10
and above.

Two methods were used during open
heart surgeries: “Pump” method, where
an artificial blood circulation device is
connected to the heart to maintain cardi-
ac and pulmonary function for a certain
period. The other method is without ar-
tificial blood circulation, where the heart
maintains its activity, which can only be
achieved during coronary-artery-by-
pass.

During emergency and elective open
heart surgeries, consent for the proce-
dure was personally obtained from the
patients themselves.

Statistical analysis was performed
using non-parametric Mann-Whitney U
test and Kruskal-Wallis test.

This study was a retrospective and
observational single-center study. It was
approved by the local institutional eth-
ics committee. From January 1, 2019, to
November 31, 2023, 60 open-heart sur-
geries using artificial circulation were
performed at the “Bayindir” Clinic in An-
kara, the Central Clinical Hospital, and
the Health Center in Baku. Before the
examination, each patient provided writ-
ten informed consent, and contact was
maintained after the operation. Patients
came for routine check-ups to our de-
partment. All patients provided written
informed consent to participate in the
study.

Results

The results of the hemodynamic pa-
rameters measurements from the study
are reflected in Table 1.

In both groups, bradycardia, a de-
crease in cardiac index, cardiac function
index, and dPmax were noted before
the start of the operation reflecting the
dysfunction of the left ventricle function,
along with an increase in CVP during
intraoperative period. After perform-
ing sternotomy and openheart surgery,
a slight increase was observed in MAP,
CVP, CFl, and MVT. Similar changes have
been reported by other authors as well.
The explanation for this phenomenon is
the compensatory elimination of periph-
eral vasospasm as a response to myo-
cardial dysfunction, consequently, after
resolving the defects, stability in central
hemodynamic parameters is achieved.
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Discussion

It should be noted that during ster-
notomy and open-heart surgery, pa-
tients who underwent MGA in combina-
tion with HTEA exhibited a 10% (p<0.05)
decrease in MAP and a 11% decrease in
HR compared to patients who received
MGA alone. During the examination,
it has been determined that the appli-
cation of HTEA initially results in a de-
crease in MAP and HR, this is associated
with sympathetic and motor blockade
(due to vasodilation of arteries resulting
in an increase in vascular volume). Also,
a 25% (p<0.001) decrease in CVP was
observed compared to initial measure-
ments. During epidural anesthesia, the
Bainbridge reflex is noted due to sym-
pathetic blockage in the spinal cord, and
this reflex is formed due to the superior
and inferior venae cava and pulmonary
veins. The stimulation is transmitted to
the central sympathetic nucleus of the
brainstem, resulting in an activation of
the sympathetic autonomic nervous sys-
tem, leading to tachycardia.™

Looking at the postoperative peri-
od, it can also be observed that arterial
hypertension and tachycardia are less
prominent in patients who received MGA
in combination with HTEA. In fact, when
comparing preoperative indicators to the
first 24 hours postoperatively, no signif-
icant difference is observed. Additional-
ly, after the operation, patients receiv-
ing ropivacaine and fentanyl epidurally
showed an increase in dPmax, indicating
an improvement in the function of the
left ventricle. The stability of indicators
such as Cl, GEF and CFl during epidur-
al analgesia has also been confirmed by
other authors.™

Vasodilation effect of ropivacaine-in-
duced epidural analgesia also improve
the pulmonary system and systemic
circulations. Additionally, HTEA exerts a
positive effect on the respiratory system,
further enhancing the quality of postop-
erative pain relief and preventing atelec-
tasis.”™

In general, HTEA results in pulmo-
nary vasodilation, thereby preventing the
accumulation of fluid in the lungs and
improving respiratory mechanics and
oxygenation.

None of the patients examined in the
study experienced epidural hematoma

related to perioperative hypocoagulation
or other complications. Although litera-
ture reports mention arrhythmias asso-
ciated with sympatholytic effects during
epidural anesthesia, such cases were
not observed in our study.™

In the postoperative period of cardi-
ac surgery, the main etiopathogenesis
of pain syndrome consists of the acti-
vation of dermal receptors and pleural
nociceptors due to the effect of drainage
tubes resulting from sternotomy, chon-
dropathic pain in the joints of the ster-
num and rib-chest area,'” as well as the
formation of chronic neuropathic syn-
drome due to damage to the intercostal
nerves from the thoracotomy retractor.'™
In such pains, simultaneous application
of 5% medical lidocaine plaster and epi-
dural analgesia significantly reduces
postoperative pain.™

Epidural anesthesia is considered
the “gold standard” of regional anes-
thesia, blocking the transmission of
nociceptive impulses by afferent fibers,
which can also be applicable to cardiac
surgery. Additionally, it should be noted
that epidural anesthesia at the Th, -Th,
level creates a sympathetic block in the
heart and also has an additional cardio-
protective effect.”

In foreign countries, “fast-track car-
diac surgery” (perioperative anesthetic
management aimed at facilitating extu-
bation of patients from mechanical venti-
lation within 1-6 hours after cardiac sur-
gery with the goal of reducing length of
stay in the hospital, conducting intensive
therapy, and reducing treatment costs) is
based on the strategy of rapid discharge
of patients from the intensive care unit
after cardiopulmonary bypass and extu-
bation, which is associated with restoring
physical activity in the postoperative pe-
riod.?? The concept of “fast-track cardiac
surgery,” proposed by Lloyd-Donald P.
and colleagues, showed that 4 out of 16
patients undergoing surgery according to
the protocol were successfully extubated
in less than 4 hours and transferred to
the intensive care unit.”

In former Soviet Union countries,
such an approach was called early mo-
bilization and was associated with dis-
charging patients from the intensive
care unit, extubation, and restoration of
postoperative physical activity.?

BECTHUK XUPYPITUU KASAXCTAHA N22-2024



EARLY ACTIVATION PATHWAYS IN PATIENTS UNDERGOING OPEN HEART SURGERY
WITH MULTICOMPONENT GENERAL ANESTHESIA COMBINED WITH

HIGH THORACIC EPIDURAL ANESTHESIA

Maintaining the function of the car-
diopulmonary apparatus for a prolonged
period in patients with artificial circula-
tion was considered the “gold standard”
in previous years. However, modern re-
search shows that using a low-opioid an-
esthesia protocol reduces the increase
in IL-6 levels and brings the volume of
the heart closer to normal.?

Starting from the 2000s, many coun-
tries began to advocate for early mobi-
lization. Numerous authors have noted
that the use of such strategy leads to
significant reductions in complications
of both blood circulation and respiratory
systems, as well as inflammation-asso-
ciated problems. In this regard, accord-
ing to modern concepts, skeletal mus-
cles are immunocompetent endocrine
organs. During increased muscle activ-
ity, specific anti-inflammatory cytokines
(myokines) are actively produced. Myok-
ines participate in various clinical con-
ditions, including the modulation of the
inflammatory response in postoperative
complications, systemic inflammatory
reactions, endothelial dysfunction, and
other pathophysiological mechanisms.%

Certainly, as HTEA has the analge-
sic effect within the first 6 hours after
weaning off the mechanical ventilation,
it contributes to cut down the expenses
incurred in patients undergoing open-
heart surgery until discharge from the
hospital.®

The main components of early mo-
bilization of patients undergoing open-
heart surgery are as follows:

1. Patient admission to the hospital
one day before or on the day of surgery;

2. Use of short-acting hypnotics or
inhalation anesthetics, small doses of
opioids, or ultra-short-acting drugs for
anesthesia, with the use of HTEA;

3. Early separation of the patient
from the mechanical ventilation, and use
of HTEA after tracheal extubation;

4. Avoidance of high doses of opioids
in the postoperative period, and use of
HTEA,;

5. Accelerated rehabilitation - early
mobilization and feeding;

6. Stay in the intensive care unit for
up to 6 hours and discharge from the
stationary ward within 1-4 days;

7. Outpatient follow-up for 30 days.

Such accelerated early activation is
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referred to as “early extubation” or “ear-
ly tracheal extubation” in English liter-
ature, which constitutes a fundamental
stage in the patient’s mobilization.?

In American sources, the term “fast
track” is sometimes expressed with
another specific term, such as “early
discharge” or “ultra-fast track hospital
discharge,” which primarily entails the
monitoring of patients in the hospital for
1-4 days after surgery.™

Literature refers to extubation within
30-40 minutes as “ultra-early extuba-
tion”,? and extubation within 1 hour is
termed as “ultra-early activation”.?

During the postoperative period,
among patients who received MGA in
combination with HTEA, one patient had a
score of 4 or higher on the Visual Analog
Scale, whereas in the group of patients
who underwent MGA alone, two patients
had a VAS score of 4 or higher. Regarding
to the efficacy-safety scale, among pa-
tients who received MGA in combination
with HTEA, one patient had a score of 10
or higher, the same result also observed
in patients who received only MGA.

Limitations: During the research,
no limitations arose (in collecting data
on patients and refusals, financial prob-
lems, etc.).

What’s known? According to the con-
cept of the ERAS strategy, patients who
underwent open-heart surgery, should
be mobilized early, monitored in the in-
tensive care unit for up to 6 hours, and
after 1-4 days, can be discharged from
the hospital under outpatient follow-up

The application of “fast-track cardi-
ac anesthesia” methods in cardio-anes-
thesia has resulted in early extubation,
decreased duration of stay in the inten-
sive care unit and hospital, prevention
of complications, accelerated the treat-
ment process, and significantly reduced
treatment costs.

What's new? VAS and ESS scales
play an effective role in predicting the
intensity of pain syndrome in the early
postoperative period of patients under-
going open-heart surgery regardless of
the type anesthesia administered. How-
ever, the advantage of efficacy-safety
scale is that, apart from VAS, this scale
predicts the negative course of the post-
operative phase and the development of
postoperative complications



EARLY ACTIVATION PATHWAYS IN PATIENTS UNDERGOING OPEN HEART SURGERY
WITH MULTICOMPONENT GENERAL ANESTHESIA COMBINED WITH

HIGH THORACIC EPIDURAL ANESTHESIA

Conclusion

When comparing patients who un-
derwent open heart surgery with en-
dotracheal balanced propofol-fentanyl
anesthesia or MGA with postoperative
fentanyl analgesia, to those who re-
ceived MGA combined with HTEA (rop-
ivacaine 0.75% - 10-12 ml and fentanyl
2-3 mcg/kg) and postoperative epidural
administration of ropivacaine 0.2% and
fentanyl 2 mcg/ml at a rate of 3-10 ml/
hour, it is observed that administration
of the latter results in hypodynamic he-
modynamic changes, making it an opti-
mal anesthesia method for patients un-
dergoing open-heart surgery.
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AHHOTaUuSA

[varHocTrka 310Ka4eCcTBEHHbIX HOBOOOPA30BaHMI MOLKENYA0UHOM Kenesbl Npef-
cTaBnsieT cobov cnoXHyl 3afady, obpeMeHeHHyl0 BO3MOXHOCTbIO AMArHOCTUYECKUX
owunbok M3-3a CXOACTBA C APYrUMM NATONOrMAMMU, TAaKMMU KaK MaHKPeaTuT, HEMPO3H-
LOKPUHHbIE OMYX0AM U KUCTO3Hble obpa3oBaHus. KnioyeBbIM MeTOLOM AMArHOCTUKM
ABNSETCA MyNbTUCNUPaNbHas KOMMblOTepHas ToMorpadusa C KOHTPACTHbIM yCUNleHWe,
0fHaAKO W 3TOT MeTof MMeeT onpefefieHHble OrpaHUyeHns, KOoTopble MOryT cKa3aTbCH
Ha TOYHOCTM AMarHocTukun.B xofe aHanusa KNMMHMYECKMX clyyaeB Obln BbISBIEHbI TU-
MUYHble oWKbKK, CONPOBOXAALLMECS BU3YallbHBIMWU XapaKTePUCTUKAMM, KOTOPbIe MO-
ryT BBeCTV B 3abnyxxaeHue npu andpdepeHunanbHon anarHoctmke. MMnogeHCMBHOCTb
N U3MEeHeHWe CTPYKTYpbl TKaHW, U3MEHEeHUs B MPOTOKax MAn Macc-appekT MoryT bbiTb
obLMMKN NpU3HaKaMmn Kak paka, Tak u naHkpeaTuTa. ConocTaBneHve BU3yanbHbIX Npu-
3HAKOB C KIMHUYECKOW KapTUHOM U [OMONHUTENbHbIMA METOAAMWN MOMOraeT NOCTaBUTb
Bonee ToYHbIN AnarHo3. Pegkue matonoruu, Takme Kak CEPO3HO-0JIMIOKUCTO3Has afe-
HOMa 1 BHYTPMMPOTOKOBAs CIM3MCTO-NanuaIsSpHas oMyXoJb, MOryT TakXKe NpeAcTaBnaTb
coboll fonoNHUTENbHbIE CIIOXKHOCTV AJIA NPaBWUAbHON AMArHOCTUKM M3-3a UX HeobblY-
HbIX XapaKTepMCTUK Ha CKaHax KoMmbloTepHoM ToMorpaduu.BeiBogbl nccnepoBaHus
noAYepKMBaOT BaXXHOCTb MyNbTUMOAANBHOrO MOAX0AA K AMArHOCTUKE 3/10KaYeCTBEH-
HbIX HOBOOOpa30BaHMI NOAXKENY[0HHON >Kenesbl, BKJIOYas UCMOJIb30BaHME Pa3NYHbIX
BU3yann3aLMOHHbIX METOAOB AN obecneyeHns TOYHOro AnarHosa v Belbopa Hanbonee
noAxoAsaLLen TakTUKN NTeYeHUs.

Introduction

Every year, over 1100 new cases of
pancreatic cancer are registered in Ka-
zakhstan, leading to the death of approx-
imately 800 patients. The disease affects
elderly men and women equally; however,
the high mortality rate is due to late diag-
nosis at stages when surgical intervention
is no longer possible. Surgical resection
is the primary treatment method that can
improve the five-year survival rate up to

BECTHUK XUPYPITUN KA3SAXCTAHA

30% if the disease is detected early. Nev-
ertheless, most cases are discovered at
an inoperable stage, highlighting the crit-
ical importance of timely diagnosis. Mul-
tislice computed tomography (MSCT) is
a key diagnostic method, providing high
accuracy and sensitivity in determining
the stage of the disease. This not only fa-
cilitates precise staging and prediction of
tumor resectabilitybut is also crucial for
planning treatment strategies.
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The aim of this study is to analyze
common diagnostic errors in pancreat-
ic cancer (MSCT) and to differentiate it
from other pathologies such as pancre-
atitis, neuroendocrine tumors, and cystic
formations. The work focuses on iden-
tifying and thoroughly examining these
errors to improve diagnostic approaches.
Modern imaging methods combined with
histological analysis offer opportunities
for accurate differentiation of pancreatic
cancer from other diseases, which is crit-
ical for selecting the optimal treatment
strategy.

Materials and Methods

In this retrospective study, clinical and
histological data from 301 patients diag-
nosed with pancreatic cancer between
2018 and 2022 were analyzed. Among
these, 4 cases with the most challenging
diagnostic scenarios were selected. The
diagnostic evaluation was conducted in
the Department of Radiology at the Na-
tional Scientific Center of Surgery named
after AN. Syzganov, using multislice
computed tomography (MSCT-160 Can-
on Aquilion). The studies were performed
with slice thicknesses of 0.8 cm and the
administration of the contrast agent lo-
promide 370, with the dosage calculated
based on the patient's body weight at a
ratio of 1 kg x 1.22 ml of contrast agent.

Histological verification of diagnoses
was based on materials obtained through
cytobiopsies or surgical interventions.
The processing of histological samples
was carried out in the pathology depart-
ment of the same center.

BULLETIN OF SURGERY IN KAZAKHSTAN N22 2024

The study was approved by the ethics
committee of the National Scientific Cen-
ter of Surgery named after A.N. Syzganov.
All participants provided informed con-
sent for the processing and use of their
medical data within the framework of this
research project.

Case presentation

Patient 1, 32 years old

Complaints upon admission: Jaun-
dice of the sclera and skin, abdominal
pain and heaviness, and general weak-
ness. Biochemical blood analysis: ALT -
36.90 U/L; AST - 33.50 U/L; Total Biliru-
bin - 40.20 umol/L.

Ultrasound examination of the ab-
dominal organs (US ABJ: Ultrasound
findings suggest biliary hypertension.
An irregular area in the projection of the
major duodenal papilla (MDP) may cor-
respond to a neoplasm.

CT of the abdomen with bolus con-
trast enhancement (CT AB with CE): The
Wirsung duct is visualized throughout its
entire length and is dilated up to 3 mm.
In the MDP projection, circular thick-
ening of the duodenal mucosa is noted,
with an area of mucosal thickening adja-
cent to the head of the pancreas and the
common bile duct (CBD), approximately
3.9 x 2.6 cm in size. Lymph nodes in the
portahepatis, peripancreatic, and pa-
ra-aortic regions are enlarged up to 3.0
cm. Conclusion of CT AB with CE: The
CT findings are more consistent with an
MDP neoplasm. Para-aortic adenopathy.
Resident physicians’ description: No dif-
ferences from the primary conclusion.

Figure 1.

Circular thickening of the
duodenal mucosa in the MDP
projection.
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Figure 2.
Affected area adjacent to the
head of the pancreas.

Figure 3 A, B.
Does not show signs of delayed
contrast accumulation

o Mean=32.14 SD=24.22
=i Max=112 Min=-32
Area=0,2952 cn
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Figure 3 C, D.

The preparations contain
fragments of a tumor

of the head of the pancreas
with a tumor of solid-tubular
structure, made up

of rounded cells with
eosinophilic cytoplasm,

high nuclear-cytoplasmic
ratio, polymorphic vesicular
nuclei with large nucleoli.
Proliferative activity is up to
8 mitotic figures (including
atypical mitoses) per 10 fields
of vision at a magnification of
x400.

Tumor complexes

are immersed in
desmoplasticstroma,
infiltrated with neutrophils
and lymphocytes.

Stained with HE. UV x200

Patient 2, 57 years old

Complaints upon admission: Epi-
sodes of pain in the right hypochondri-
um and epigastrium of a girdling nature,
general weakness, fatigue, and a weight
loss of 14 kg over the past year. Biochem-
ical blood analysis: ALT - 15.40 U/L; AST
- 22.50 U/L; Total Bilirubin - 8.40 pmol/L.

CT of the abdomen with bolus con-
trast enhancement (CT AB with CE): In
the projection of the pancreas body, a
mass with well-defined, irregular con-
tours and heterogeneous structure is
noted, intensely and heterogeneously

BULLETIN OF SURGERY IN KAZAKHSTAN

accumulating contrast medium, mea-
suring 8.4 x 8.1 cm, with vessels with-
in its structure. The pancreatic duct is
slightly dilated. Enlarged peripancreatic
and para-aortic lymph nodes up to 1.6
cm are observed (Figure 4).

endocrine tumor of the pancreas
body with secondary adrenal involve-
ment. Para-aortic and peripancreatica-
denopathy.

Resident physicians’ description: No
differences from the primary conclusion.
Histological conclusion: Serous oligo-
cystic adenoma of the pancreas.
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Figure 4.

In the projection of the
pancreas body, a mass with
well-defined, irregular
contours and heterogeneous
structure, intensely

and heterogeneously
accumulating contrast.

Figure 5.

In the projection of the
pancreas head, a mass with
indistinct contours and tissue
density, with slight contrast
enhancement after
administration.

Conclusion of CT AB with CE: The
CT findings may correspond to a neuro-
endocrine tumor of the pancreas body
with secondary adrenal involvement. Pa-
ra-aortic and peripancreaticadenopathy.

Resident physicians’ description: No
differences from the primary conclusion.
Histological conclusion: Serous oligo-
cystic adenoma of the pancreas.

Patient 3, 66 years old

Complaints upon admission: Pain in
the epigastric region and retrosternal
area, vomiting, weight loss of 10 kg over
2 weeks, general weakness. Biochemi-
cal blood analysis: ALT - 17.3 U/L; AST -
100.80 U/L; Total Bilirubin - 51.5 pmol/L.

Conclusion of abdominal ultrasound
(US ABJ: Diffuse changes in liver tissue

consistent with hepatitis. Calcification
in the right lobe of the liver. Spleno-
megaly.

CT of the abdomen with bolus con-
trast enhancement (CT AB with CE): In
the projection of the pancreas head, a
mass with indistinct contours and tis-
sue density is noted, measuring 4.0 x
3.8 cm, with slight contrast enhance-
ment after administration. The mass
involves the duodenum (DU], gastro-
duodenal artery (GDAJ, and the wall of
the portal vein (PV) (about 30%]). The su-
perior mesenteric vein (SMV) is not in-
volved. The pancreatic duct is dilated up
to 5 mm. Enlarged lymph nodes in the
peripancreatic and para-aortic regions
up to 1.7 cm (Figure 5,6).
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Conclusion of CT AB with CE: The
mass in the projection of the pancreas
head is more consistent with adenocar-
cinoma involving the DU, PV, and GDA.
Pancreatic duct dilatation (Virungaecta-
sia). Para-aortic and peripancreatic ad-
enopathy.

Resident physicians’ description: No
differences from the primary conclusion.
Histological conclusion: In durative cal-
culous pancreatitis of the head with foci
of inflammatory exacerbation.

Patient 4, 63 years old

Complaints upon admission: Pain in
the epigastric region, general weakness.
Biochemical blood analysis: ALT - 41
U/L; AST - 31 U/L; Total Bilirubin - 7.6

umol/L.

Conclusion of abdominal ultrasound
(US ABJ: Moderate choledochoectasia. A
mass in the retroperitoneal space, likely
originating from the uncinate process or
head of the pancreas.

CT of the abdomen with bolus con-
trast enhancement (CT AB with CE): Hy-
podense mass along the posterior con-
tour of the pancreas head, irregular in
shape with unevenly thickened walls and
parietal inclusions, measuring 5.8 x 4.7 x
3.8cm. The mass shows intense contrast
enhancement of the walls, displaces the
pancreas head anteriorly, and intimately
abuts and compresses the common bile
duct and right adrenal gland (Figure 7).

Figure 6.

The pancreatic duct is dilated

up to 5 mm.

Figure 7.

Hypodense mass along the
posterior contour of the pan-
creas head, irregular in shape
with unevenly thickened walls
and parietal inclusions.
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Conclusion: A mass in the right ret-
roperitoneal space, with a differential di-
agnosis of neuroendocrine tumor (NET)
and gastrointestinal stromal tumor
(GIST). Moderate biliary hypertension.

Resident physicians’ description: No
differences from the primary conclusion.
Histological conclusion: Intraductal pap-
illary mucinous neoplasm (IPMN] of the
pancreas associated with invasive carci-
noma.

Discussion

Patient 1, 32 years old

The clinical presentation of ampul-
lary cancer often mimics that of pancre-
atic cancer. Definitive surgical interven-
tion is crucial for accurate histological
diagnosis.2 The Whipple procedure is
the standard surgical treatment for both
adenocarcinoma and ampullary cancer.2
Despite the misdiagnosis not altering
the treatment strategy, it is important
to identify the key features that might
have been overlooked or misinterpreted,
leading to diagnostic errors. In Figures
1 and 2, the thickening of the mucosa in
the duodenum with an area of thicken-
ing in both the mucosal and submucosal
layers, closely abutting the head of the
pancreas and the common bile duct, is
evident.

The location of the neoplasm in this
case does not allow the radiologist to
clearly differentiate the primary growth.
Due to the predominant localization of
most of the neoplasm in the area of the
distal bile duct system (DBDS), pref-
erence was given to this etiology. This
demonstrates the limitation of the CT
imaging technique. Pancreatic adeno-
carcinoma can involve neighboring tis-
sues without showing radiological signs
in the primary zone, as observed in this
case. This phenomenon indicates the
limitations of the CT diagnostic method
and the necessity of using a comprehen-
sive approach in evaluating such cases.

Patient 2, 57 years old

Upon analysis of the CT scans of the
patient in the projection of the pancreatic
body, a large-sized formation with clear
contours and heterogeneous structure
was identified, which intensely and het-
erogeneously accumulated contrast
material. Such characteristics often in-
dicate the presence of a neuroendocrine
tumor (NET), which typically manifests

as a well-vascularized, hyperdense nod-
ule with intense contrast enhancement
in the arterial phase.3

However, histological examination
revealed that the true pathology in this
case was serous oligocystic adenoma
(SOA] of the pancreas. Despite SOA be-
ing considered a rare pathology and
traditionally not included in the main
differential diagnosis, this does not ex-
empt the radiologist from the respon-
sibility of thorough consideration of all
possible diagnoses.4 The rarity of the
disease necessitates special attention
to detail when analyzing diagnostic im-
ages to avoid missing key features that
may indicate such unusual conditions.
This case underscores the importance
of a comprehensive approach to diag-
nostics, where every possible diagnosis
should be carefully considered, even if
rare, to ensure the best treatment plan
and avoid potential diagnostic errors.

Patient 3, 66 years old

Ductal changes: Malignant neo-
plasms as well as chronic pancreati-
tis can induce alterations in pancreatic
ducts. However, in pancreatitis, ductal
changes are typicallyless uniform and
may be accompanied by calcifications,
which are not characteristic of cancer-
ous tumors. In the examined scans,
however, calcifications within the duct
content were not identified.

Upon analysis of the CT scans of
this patient, the physician and resident
identified slight contrast material (CM)
accumulation and washout in the region
of the pancreatic head, which was inter-
preted as a possible adenocarcinoma.5
However, histological examination re-
futed this diagnosis, revealing patterns
characteristic of focal indurated calcific
pancreatitis with inflammatory foci.

Key visual features contributing to
the diagnostic error:

1. Hypodensity and tissue structure
alteration: Both adenocarcinoma and
pancreatitis can lead to similar tissue
density changes. In pancreatitis, this is
often associated with fibrosis and calcifi-
cations, which may be mistakenly inter-
preted as tumorous alterations.

Localized thickening or mass effect:
Chronic inflammation associated with
pancreatitis can cause tissue thickening,
mimicking the mass effect typical of ad-
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enocarcinoma. This complicates differ-
entiation based solely on CT data without
histological confirmation.

This case underscores the complex-
ity of diagnosing pancreatic diseases,
particularly when similar visual signs
are present on CT scans. Even with his-
tological examination, differentiating in-
durativecalculous pancreatitis from ad-
enocarcinoma remains one of the most
challenging tasks in clinical practice.
This case highlights the necessity of a
comprehensive approach, involving not
only imaging methods but also thorough
examination for accurate diagnosis.

Patient 4, 63 years old

Upon analysis of the CT scans of the
patient in the projection of the pancreat-
ic head, a formation with clear, irregular
contours and heterogeneous structure
was identified, intensively and heteroge-
neously accumulating contrast material.
These characteristics often indicate a
neuroendocrine tumor (NET), which typ-
ically presents as a well-vascularized,
hyperdense nodule with pronounced
contrast enhancement in the arterial
phase. However, histological examina-
tion revealed that the true pathology was
an intraductal papillary mucinous neo-
plasm (IPMN) of the pancreas associat-
ed with invasive carcinoma.

IPMN may resemble a cystic vari-
ant of NET, leading to a diagnostic er-
ror. Typically, IPMN presents as a round,
single- or multi-cystic formation with
septations, often with a larger cystic
component and without a wide con-
trast-enhancing rim. In this case, these
features were not clearly evident on the
CT scans, complicating accurate diagno-
sis.”

This error underscores the impor-
tance of careful interpretation of CT data
and consideration of all possible pathol-
ogies. The treatment approach for NET
differs from that for IPMN and pancre-
atic adenocarcinoma: NET requires a
specialized approach, while IPMN and
adenocarcinoma necessitate resection
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Almaty, Kazakhstan

Abstract

Introduction. Renal transplantation is the best treatment option for end-stage re-
nal disease, but organ demand continues to overweight organ supply. The transplan-
tation of kidneys from donors with small renal masses represent a potential avenue to
expand the donor pool. We represent the clinical case of kidney transplantation from
living related donor with small renal mass and performed literature review of results
of these cases.

Methods. Case presentation of kidney transplantation from living related donor
with incidental finding of small renal mass. Mass was excised and subsequently kid-
ney was engrafted successfully. Up to date both patients are under follow up during 8
months and any signs of recurrence were seen.

Results. Donor kidney was procuredby laparosopic hand-assissted technique.
Intraoperatively small renal mass was encountered whereas during preop evaluation
renal cyst was diagnosed. Renal mass was excised fully and defect was closed with
interruptive suture. Histological evaluation has revealed highly differentiated renal cell
carcinoma. Postoperative period was uneventful. Patient was discharged with good
graft function.

Conclusion. Careful use of kidneys from donors with single renal masses is feasi-
ble and safe, with an overall recurrence rate of less than 1.5%. The use of such kidneys
could help alleviate the organ shortage crisis.
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Ty)XbIpbIM

©3ekTiniri. byvpek TpaHcnAaHTaLMAChI COHFbI caTblfafbl ByMpek aypyblH eMAeyaiH
eH >aKcbl Hyckachl bonbin Tabbinagbl, bipak opraHaapra KaxeTTinik ani ge »ofapsbl. Kiwi
Byrpek icikTepi bap moHopnapgaH byrMpek TpaHCNIaHTaLUAChl LOHOPIbIK KOPAbl apTThbl-
pyAblH aneyeTTi apici 6onbin Tabbinagbl. byipexTeri kiwi Tysinictep [ 2 cMre peitit) 6ap
Tipi TyblCKaH foHOPAaH bypek TpaHCNNaHTaUUSAChIHbIH KIUHMUKANbIK XaFaanbl YCbIHbI1-
FaH XKaHe oCbl XaFfjannapablH HaTuxenepi borbiHWa anebreTTepre Wwony xacanagb.
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TyiiHai ce3pep:
byvipek Tysinici, TpaHcnnaHTayms,
Hotop

Martepuanpgap MeH agictep. bynpekTeri Kiwi Ty3inictepbap Tipi TyblCKaH fOHOpPAAH
Bypek TpaHCcANaHTaUMSACBIHbIH KAMHUKANbIK Xafganbl. Tysific anbiHbIN TacTanmbl, Co-
[aH KeniH bynpek caTTi MMNNaHTauusanaHabl. byriHri TaHga eki Haykacta 8 an bowbiHa
KaiTanaHy 6enrinepi 6aikanmaraH. bi3 conpgan-ak MEDLINE/PubMed »xaHe SCOPUS
LepeKkTep KopblH 3epTTey HaTUXKENEpPiH YCbiHaMBbI3.

Hatmxenep. [loHopabiH Byriperi nanapockonusanblk Koa agiciMeH >onbingbl. One-
pauus KesiHae WafFblH byiMpek Maccachl aHbiKTanabl, an onepauus angbiHoarbl baranay
Ke3iHae byrpek kucTackl gen bepinreH. byipek Maccachl TonbIFbIMEH Kecinin, gedekTi
y3inic TiricneH xabbinFaH. MMcTonorusanbik 3epTreyae xakcbl auddepeHumnsanaHfraHd bym-
pekK XacyLlanbl KapLuHoMachl aHblkTanabl. OnepaumanaH KeniHri Ke3eH ackblHyCbI3 OTTi.
Haykac TpaHcnnaHTaTTbiH XaKCbl GYHKUMUACHIMEH Xa3blgbl.

KopbiTbiHAbI. Bip bypek 3akbiMaaHybl bap goHopnapabiH bypeKTepiH MyKUaT nam-
LanaHy MyMKiH XaHe kayincis, xannsl peunams 1,5%-paH a3. MyHpan bynpektepai nam-
[lanaHy opraH >XeTicneyLwiniri farhapblCblH XXeHingeTyre KeMekTecem,.

Mepecaaka NoYKu oT XXMBOro poACTBEHHOr0

LOHOPaA C ONYXO0J1bI0 NOYKHK

ABTOp AN KOPPECTOHAECHUNN:

b.b. baiiMmaxaHoB

lpogpeccop, TpaHcnnaHTosOr,
npescenartesb npaBieHns

AO «HaumnoHanbHOro Hay4yHoro L4eHTpa
xupyprum um. A.H. CbiaraHoBa»
infoldbaimakhanov.kz

KoHenukt nutepecos:
ABTOpbI 3a5IBAISIOT 06 OTCYTCTBUM
KOHQINKTa MHTepecoB

KnroueBsbie cnoBa:
06pasoBaHus Toyqky,
TpacHnnaHTaums, [JoHop

banmaxaHoB b.b., Mapapos WU.K., Habues E.C., Benrnbaes E.b.,
Capyakac H.T.

AO «HaumoHanbHbIN HAyYHbIN LEHTP XUPYPrUn UMEHMN
A.H. CbizraHoBa», AnmaTtbl, KasaxcTtaH

BBepeHue. TpaHcnnaHTaLmMs NOYKM ABASETCS JYYLIMM BapUaHTOM JIeYeHUs TepMU-
HanbHOW CTagMM NoYeYHON HeJOCTAaTOYHOCTI, HO MOTPEOHOCTEL B OpraHax no-npexHemy
0CTaeTcs BbICOKOW. TpaHCMiaHTaLmMs noyYek OT JOHOPOB C Hebonblioi onyxosbio (Me-
Hee 2 cM) Noyku NpeacTasseT coboi NoTEHLMAbHbIA NyTb YyBENUYEHWs Mya AO0HOPOB.
MpencTaBiaeH KIAMHMYECKWUIA Cllydyail TpaHCMAaHTaLMM NOYKM OT XKMBOFO POLCTBEHHOrO
ZLOoHOpa ¢ HebobLLIOK OMyX0Jbto MOYKM U NpoBeLEeH 0630p NTepaTyphl MO pe3ynbraTtam
3TUX CNyYyaes.

Matepuanbl u Metoabl. KnuHnyecknin cnyyan TpaHCNAaHTaLUM NMOYKM OT >KMBOTO
POLACTBEHHOMO JOHOPA CO CllyYailHbIM 0bHapy>KeHVeM HebosbLIMX NoYeyHbIx obpasoBa-
Huin. ObpasoBaHue bObINO yoaneHo, U BNOCNAELACTBMM MOYKA YCMELHO NpuxmnBmaach. Ha
CerofHaLWHMM neHb 0ba nalmeHTa HaxodaTca noj HabnogeHMeM B TeyeHne 8 MecsLLes,
NMPpM3HaKoB peunavBa He Habnogaetcs. Takke npefcTaBiseM pesyabTaTbl UCCNefoBa-
Hua 6a3 gaHHbix MEDLINE/PubMed n SCOPUS.

PesynbTtathl. [JoHOPCKYO MOYKY M3BAEKANN NaNapoCKONUYECKUM PyYHbIM METOLOM.
NHTpaonepauunoHHo bbino obHapy>keHo Hebonblloe obpa3oBaHMe MOYKM, TOrAa Kak BO
BpeMs npefonepaLMoHHON oLeHKN bbina gMarHocTMpoBaHa KucTta noyku. Omnyxosib noy-
K BblNa MOAHOCTBI0 MCCEYEHO M fedeKT 3aKpbIT MPepbIBUCTLIM LWBOM. [McToorMyeckoe
nccnepoBaHve BbISBUIO BblCOKoAMbdepeHLMPOBaHHYIO NOYEYHO-KIIETOYHYIO KapLUHO-
My. [TocneonepalMoHHbIN Nepuog npotekan be3 ocnoXHeHUR. MMaLmeHT BbINMCcaH ¢ Xo-
polen GyHKLMEN TpaHCMNaHTaTa.

3akntoyeHune. 3abop noyek oT LOHOPOB C eANHNYHBIMU 06pa30BaHUSIMU NMOYEK BO3-
MO>HO 1 be3onacHo, Npu aToM obLyas YacToTa peuunansoB cocTtaBnseT meHee 1,5%. Uc-
nosib30BaHMe Takux noYyek Morao bbl MOMoYb YBEANYNUTL MYy JOHOPOB MOYKM.

Introduction quality of life for patients and economic
Renal transplantation is the gold benefits for country itself.’® Despite this,
standard for end-stage renal disease only a minority of patients with ESRD ul-
(ESRD) and offers significant survivaland timately receive a transplant and organ
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demand continues to overweight supply
in most developed nations.'*3

Multiple strategies have been im-
plemented to increase organ donation
and utilization, including increasing liv-
ing kidney donation, donations after car-
diac death (DCD), the use of expanded
criteria donor (ECD) kidneys, and nation-
al programs to facilitate kidney-paired
donations and transplants for highly
sensitized patients.> In the Republic of
Kazakhstan the situation with deceased
donations after brain death is critically
undeveloped.

The oncological management of
small renal masses (SRMs) continues to
evolve; nephron-sparing surgery, in the
form of partial nephrectomy, is consid-
ered to be the standard of care for T1a
(<4 cm, organ-confined) renal masses,
when technically feasible.*”8 A recent
U.S. nationwide analysis assessing the
uptake of partial nephrectomy for the
treatment of SRMs between 2009 and
2012 demonstrated rates of 48% and
33% in teaching and non-teaching in-
stitutions, respectively.” In Canada, a
survey of academic centers revealed
a partial nephrectomy rate of 78% for
T1a tumors from 1988-2014, with an in-
creasing trend over time.’® Some SRMs,
therefore, continue to be treated with

BULLETIN OF SURGERY IN KAZAKHSTAN N22 2024

radical nephrectomy. Often, this may be
due to technical factors related to the
tumor itself, but a proportion of cases
result from patient preference for radi-
cal nephrectomy. Such kidneys may rep-
resent potentially transplantable organs
that would otherwise be discarded.

Case presentation

This is the clinical case of kidney
transplantation to 33 years old male pa-
tient from living related donor with small
renal masses that was an incidental in-
traoperative finding. Donor was his elder
sister. During preoperative evaluation on
CT scans small left renal cyst was iden-
tified, otherwise patient was healthy. Do-
nor kidney was procured by laparoscopic
hand-assisted method. Intraoperatively
renal cyst appeared to be small renal
mass. A piece of tissue from latter was
send express biopsy.

Pathology revealed highly differenti-
ated renal cell carcinoma. Laparoscop-
ic donor nephrectomy was performed
successfully. The neoplasm was fully
excised on back-table (Figure 1-2]. The
parenchymal defect was closed by inter-
rupted suture (Figure 3). Kidney was en-
grafted on right iliac region with arterial
and venous anastomosis with external
iliac arteria and vein, respectively (Fig-
ure 4).

Figure 1.
Excision of renal mass on back
table
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Figure 2.
Post excision view of graft

Figure 3.
The defect is closed by
interrupted suture

Figure 4.
Kidney after engraftment
toiliac fossa

[ 28 | BECTHMK XMPYPIUM KASAXCTAHA  Ne2 2024



KIDNEY TRANSPLANTATION FROM LIVING DONOR

WITH RENAL MASS: CLINICAL CASE

Discussion

It is well-known that solid organ
transplantation increases the overall
risk of malignancy in transplant recip-
ients, most likely as a consequence of
the post-transplant immunosuppressed
state.”? However, there is no evidence
to suggest that immunosuppression has
a negative impact on the natural history
of localized RCC. Reflecting this, multi-
ple existing clinical guidelines suggest
that patients with small (<5 cm), inci-
dentally discovered RCCs need not delay
renal transplantation after undergoing
surgical treatment, given the low risk of
recurrence.’®™

The results of the aforementioned
studies suggest that transplantation
of tumorectomized kidneys is similarly
safe and feasible, with only one sus-
pected tumor recurrence demonstrated
to date. The data supporting the trans-
plantation of contralateral kidneys is
more limited. However, the risk of con-
comitant metastatic disease for Tla
renal masses is <2% and contralateral
kidneys in this setting are, therefore,
expected to be low risk for disease
transmission with transplantation. To
date, one case of recurrence has been
described and occurred in a manner
suggesting the presence of circulating
cancer cells and/or micrometastases at
the time of organ procurement. Taken
together, the entire data set presented
herein demonstrates a 1.4% recurrence
rate among recipients of tumorecto-
mized and contralateral kidneys from
donors with confirmed small RCCs. This
rate is comparable to that described
in the literature for SRMs treated with
partial nephrectomy.™

While not without risk, the small risk
of RCC recurrence needs to be weighed
against the risk of remaining on dialysis.
In one analysis of 43 patients who re-
ceived tumorectomized kidneys, Brook
et al demonstrated an increased four-
year survival rate over dialysis patients
remaining on the waiting list; survival
was comparable to recipients of living,
unrelated kidneys matched for age, gen-
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der, and HLA mismatch.’ Not all kidney
transplant candidates would be willing
to receive a kidney from a donor with a
SRMS and, indeed, only a subset of pa-
tients would be suitable recipients. One
survey of patients on a transplant list
in northern England, however, revealed
that 59% would support the use of such
kidneys."

The potential for safely transplant-
ing kidneys with SRMs was recognized
as early as 1982, when Stubenbord et al
published a case report describing the
transplantation of an allograft following
removal of a small calcified renal mass,
later confirmed to be an RCC."™® A number
of groups have since published multiple
case series describing the transplantation
of tumorectomized kidneys from living or
deceased donors, as well as kidneys from
donors with contralateral renal malignan-
cies. Here, we review and summarize all
known cases, to date, of kidneys trans-
planted from donors with SRMs complete
with followup data. We conclude by outlin-
ing a framework for the implementation
of a transplant protocol for kidneys recov-
ered from donors with SRMs, and discuss
the potential ethical and logistical pitfalls
that may be encountered.

Conclusion:

Transplantation of tenonectomies
kidneys with SRMs is relatively safe
against staying on dialysis considering the
survival rates of patients. A forementioned
data analysis shows low recurrence rates
of cancer and nil effect of immunosup-
pression on this rate. In our clinical case
transplantation went otherwise unevent-
ful. Postoperative period also was un-
eventful. Both patients were under follow
up for 10 months up to date and no signs
of recurrence of cancer. Thus, kidney with
SRM is thought to be potentially safe for
transplantation with beneficial results.
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Abstract

Background. Bilirubin is a byproduct of the breakdown of erythrocytes. Bilirubin
levels can potentially serve as a biomarker for cardiovascular risk assessment. In this
study, we would be investigating most recent manuscripts, published in the last 5 years,
that studied association of serum bilirubin level to atherosclerosis progression to elicit
how strongly low level of total bilirubin can prognose the disease progression.

Methods. Using Pubmed search engine, all articles that included keywords “bili-
rubin” and “atherosclerosis” were retrieved. In total 67 search results emerged for the
2019-2023 timeline, the last 5 years.6 population-based studies that studied association
between total bilirubin concentration and atherosclerosis development were used for
the meta-analysis.

Results. Increasing blood total bilirubin level seems to decrease the odds of de-
veloping atherosclerosis, meaning that there is an inverse correlation between total
bilirubin level and arterial plaque formation or stenosis. Pooled odds ratio was found to
be 0.86 (95% CI1 0.83-0.9), suggesting that there is 14% decreased chance of developing
atherosclerosis for each mmol/L increase in bilirubin levels. Overall, higher total serum
bilirubin levels were associated with a significantly decreased risk of progression to
atherosclerosis.

Conclusion. The meta-analysis indicates a significant inverse association between
low total bilirubin levels and the risk of developing atherosclerosis, suggesting that
higher bilirubin levels may be protective against the progression of this disease.
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daictepi. PubMed i3gey xyineciHiH kemeriMeH “6unupybuH” >xaHe “aTepocknepo3s”-
KinTTiK ce3nepi bap bapnbik Makananap Tabbingbl. 2019-2023 xbingap Ke3eHiHae, CoH-
fbl D Xbinga bapnbiFbl 67 i3gey HaTuxKenepi nanpa bongbl. MeTa-Tangay YWiH >anmbl
BMnnpyBbUH KOHLEHTPALMSACH MEH aTEPOCKIEPO3ablH AaMybl apacbiHAafbl 6annaHbICTbI
3epTTENTiH 6 NoNyNAUUSbIK 3epTTey KoaLaHbUIAbI.

HaTtmxxenep. KaHaarbl xannbl 6unupybuH feHreniHiy >Korapblfiiaybl aTepoCcKiepos-
OblH LaMy bIKTUManAblfblH TOMeHAeTeni, SFHU Xannbl 6unupybuH peHreni mMeH apTe-
pusanbik bnawkanapabiH nanga bonybl HeMece CTeHO03 apacbiHAa kepi bannaHbic bap.
Bipiktipinren kosbdbuument 0.86 (95% CW 0.83-0.9) 6onabl, 6y1 MMonb/n yiwiH 6unm-
pyobuH peHrewniHiH apbip XofapblnaybiMeH aTepockiepo3ablH Agamy bikTuManabifbl 14%
TOMeHIEeNTiHIH KepceTepdi. XKannbl, capbicyaarbl >kannbl OUAMpyOUHHIH >KoFapbl LeHreni
aTepockepo3ablH AaMy KayniHiH anTapabikTan TeMeHaeyiMeH bannaHbiCTbl 6Honabl.

KopbITbIHAbI. MeTa-Tangay >kannbl 6UNuMpybuUHHIH TeMeH OeHreni MeH aTepockie-
po34blH AaMy Kayni apacbiHAafbl anTapabikTan Kepi banaHbicTbl KepceTteni, byn bunu-
PYOUHHIH Xofapbl AeHrei aypyablH LaMyblHaH KopFal anagbl fen bonxanmbl.

Cea3b MeXxay ypoBHeM obwiero 6unupybuna
M 4YacTOTOMW pa3BUTUS aTepocKeposa:

cucTteMaTuyeckum ob63op n Meta-aHanus

Myaaenep KakTbifbiCbl:
ABTopniap MyaAenep KakTblFbIChbIHbIH
JKOKTbIFbIH MaNiIMAEAI

Ty#inai cesnep:

XKannbl bunupybur [exreii,
Arepocknepos, Meta-AHanns,
XKypek-Tambip Xyieci.

bek6ocbiHoBa M. C., UBaHOBa-Pa3ymoBa T. B., EpxaH A.,
Jaunugaposal. [i., Xamutos C. P.

KopnopatuBHblIi GOHA, «YHUBEPCUTETCKUIA MEAULMHCKMIA LIEHTP»,
AcCTaHa, KasaxcrtaH

AbcTpakT

BeBepeHune. BunupybuH aensetcd nobouHbIM MPoOAyKTOM pacnaja 3pUTPOLMTOB.
YpoBHU bunupybrHa noTeHuManbHO MOryT CAy>XUTb BMOMapkepoMm ANf OLEeHKW cep-
LEeYHO-COCyamncToro pucka. B atom nccnegosaHum Mol Bynem nccnepoBath camble Mo-
cnepHue pykonucu, onybamMkoBaHHble 3@ NocaefHue S NeT, B KOTOPbIX M3y4Yanacb CBA3b
YPOBHS CbIBOPOTOYHOMO bunvpybrHa ¢ nporpeccMpoBaHMeEM aTepockiepo3a, YTobbl Bbi-
SCHWUTb, HAaCKONIbKO CUJIbHO HU3KWI ypoBeHb obLiero bunmpybrHa MoXeT NpOrHo3Mpo-
BaTb NporpeccupoBaHune 3aboneBaHus.

Martepuanbl u MeTogbl. C nomollblo nonckoBon cuctembl Pubmed 6biin HaligeHsbl
BCe CTaTbM, cofiepxalliMe KnoyeBble cioBa «bunnpybuH» n «atepocknepos». Bcero no-
ABMnock 67 pesynbtaTtoB noucka 3a nepuog 2019-2023 rr., 3a nocnegHue 5 net. [ina me-
Ta-aHanm3sa bblIN UCnonb30BaHbl 6 NMONYNALMOHHBIX UCCIef0BaHUI, U3yYaBLUMX CBA3b
MeXay KOHLeHTpauuen obuiero bunmpybuHa n pasBuTneM aTepockieposa.

Pesynbrathbl. [loBbileHne ypoBHSA obuiero bunupybuHa B KpoBM, MO-BUAUMOMY,
CHUW>KaEeT BEpPOATHOCTb Pa3BUTUS aTEPOCKIIEPO3a, @ 3TO 03HAYAET, YTO CyLLecTByeT obpaT-
Has Koppenauusa Mexay ypoBHS obuiero bunupybrHa n obpasoBaHueM apTepuanbHbixX
Bnswek nnm cteHo3oM. bbino obHapy>keHo, 4To 0bbeMHEHHOE OTHOLLEHME LLAHCOB CO-
crasusio 0.86 (95% W 0.83-0.9), uto mo3BonseT NPeanonoxXuTh, YTO BEPOATHOCTL pas-
BMTWUS aTepockaepo3a cHuaeTcs Ha 14% npu kaxnoM yBennyeHnmn ypoBHS brunupybuHa
Ha MMosib/ni. B LienoM, Gonee BbicokMe ypoBHYM 06uLero bunupybrHa B CbiBOpoTKe bbiin
CBSI3aHbl CO 3HAYUTENIbHO CHUXXEHHBIM PUCKOM MPOrpeCCUPOBaHUSA aTepoCKiepo3a.

3akntoyeHme. MeTa-aHann3 ykasbiBaeT Ha 3HAUYUTESNbHYIO 06paTHYO CBA3b MeXay
HW3KUM ypoBHEM 0bLiero bunmupybrHa u puckom pa3BUTUS aTepocksiepo3a, npeanosa-
rasi, 4to bonee BbicOKMEe YpOBHU BMAMpybMHa MOryT 3alimaTh OT NMPOrpeCcCUpPOBaHNS
3Toro 3abosieBaHus.
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Introduction

Bilirubin is a byproduct of the break-
down of erythrocytes. It is generally rec-
ognized as a marker of liver function,
however antioxidant and anti-inflamma-
tory effects of bilirubin were extensively
described in modern scientific litera-
ture. Naturally, bilirubin has been inves-
tigated for its role in different pathologic
states. It was not until 1994, when the
first clinical data showed that low bil-
irubin level can be an independent risk
factor for atherosclerotic disease.

The relationship between bilirubin
levels and atherosclerosis is complex
and may involve different mechanisms.
It has been widely described how total
bilirubin (Thil) level effect progression of
atherosclerosis in patients with certain
comorbidities. For instance, Duman et al.
showed that low total bilirubin level and
elevated high-sensitive C-reactive pro-
tein is associated with subclinical ath-
erosclerosis. Lee et al. and Hamur et al.
described that high total bilirubin level is
associated with atherosclerosis in T2DM
and prediabetes, respectively.”®

Bilirubin levels can potentially serve
as a biomarker for cardiovascular risk
assessment. Protective role of total bil-
irubin was analyzed in meta-analysis
by Lan et al, higher total bilirubin was

significantly negatively correlated with
cardiovascular disease, pooled HR=0.83
(95% CI 0.73-0.94, P=.003). However,
there is a lack of reviews that cover the
research past 2019.4%

In this study, we would be investi-
gating most recent manuscripts, pub-
lished in the last 5 years, that studied
association of serum bilirubin level to
atherosclerosis progression to elicit how
strongly low level of Thil can prognose
the disease progression.

Methods

Using Pubmed search engine, all arti-
cles that included keywords “bilirubin” and
“atherosclerosis” were retrieved. In total
67 search results emerged for the 2019-
2023 timeline, the last 5 years (Figure 1).
Inclusion criteria were: original studies on
the adult population of patients that stud-
ied the effect of bilirubin level on athero-
sclerosis. Exclusion criteria were studies
that did not report on association between
bilirubin and atherosclerosis develop-
ment; studies that did not include human
subjects (animal studies); review articles,
meta-analysis, letters, abstracts, and ar-
ticles that did report statistical results on
effect estimate of OR and 95%CI. Among
the eligible studies, only the category of
subjects with atherosclerotic disease was
used for calculations.

Figure 1.
Flow chart showing selection
of studies for meta-analysis.

|dentification of studies on Pubmed database

Records removed before screening:
Duplicate records removed
and only articles with
full text included (n =291)

Records identified from:
Pubmed databases
(n=317)

Identification

Timeline
Timeline considered
2019-2023 (n = 67)

Records screened
(n=291)

Screening

Reports excluded:
Original research paper (n=12)
Not including human
subjects (n = 14)

Not containing required statistical
information (n = 35)

Reports assessed
for eligibility
(n=467)

Included

Studies included
in review
(n=6)
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Furthermore, forest plot was calcu-
lated along with the pooled odds ratio for
the extracted odds ratio and 95% ClI in-
tervals. All data were analyzed using the
Excel and STATA 18.0 program. P < 0.05
was considered statistically significant.

Results

6 population-based studies that
studied association between total bil-
irubin concentration and atheroscle-
rosis development were used for the
meta-analysis (Table 1]). All odds ratios
were found to be less than 1, and 95%
confidence interval did not include 1,
except for the Su et al. study, depicting

no statistical difference.® (Figure 1) In-
creasing blood total bilirubin (Thil) level
seems to decrease the odds of devel-
oping atherosclerosis, meaning that
there is an inverse correlation between
Tbil and arterial plaque formation or
stenosis. Pooled odds ratio was found
to be 0.86 (95% CI 0.83-0.9), suggest-
ing that there is 14% decreased chance
of developing atherosclerosis for each
mmol/L increase in bilirubin levels.
Overall, higher total serum bilirubin
levels were associated with a signifi-
cantly decreased risk of progression to
atherosclerosis.

Authors F_'ubllca- Sar_nple Sex (M) Median Stu_dy Events
(etal.) | tionyear size age design
Zhon Popula- Intracrani-
79 2020 NA NA 57.59 tion-based | al athero-
etal .
study sclerosis
Lan Retrospec- Perip_heral
5 2020 78/543 287/543 NA . arterial
etal tive ;
disease
Carotid
Lee 12020 599/1381 | 277/599 | °7-6%9.2 |Retrospec- | o occle-
etal tive .
rosis
. Peripheral
Vitek 15092 69/466 | 35/69 62 Retrospec- | e rial
etal tive ;
disease
Femoral
‘ Cross sec- | and carotid
Suetalé |2023 171/1274 | NA 65 :
tional atheroscle-
rosis
Zhao7 2023 5281/7284 | 3726/5281 60.2+12 C_ross sec- | Lower limb
etal tional plaque
Effect %
Study (95% Cl) Weight
1 —*%— 0.83 (0.74, 0.95) 11.13
2 —1— 0.85 (0.66, 1.10) 2.51
3 -~ 0.86 (0.81, 0.92) 40.17
4 —v— 0.58 (0.39, 0.87) 213
5 io- 0.91 (0.86, 0.96) 41.67
6 - 0.50 (0.42, 0.87) 2.40
Overall, IV (12 = 72.7%, p = 0.003) (D 0.86 (0.83, 0.90) 100.00
T T

=1 0

1

1-Zhaoetal7,2-Suetalé, 3-Viteketal8 4-Leeetal2 5-Lanetalb, é-Zhongetal7

Table 1.
Characteristics of studies
included to meta-analysis

Figure 2.

Forest plot showing association
between total bilirubin level
and atherosclerosis
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Total bilirubin Conce:?rb;::,; With atherosclerosis No atherosclerosis
values for patients with and Total bilirubin | 95%CI | 95% CI | Total bilirubin | 95%CI | 95% CI
without atherosclerosis (mmol/L) low high (mmol/L) low high
Zhao et al.’ 10.1 8.3 13.0 1.1 9.0 13.9
Suetal® 15.6 12.4 19.9 15.7 12.5 19.8
Vitek et al.? 8.5 6.3 11,2 12.2 9.0 17.5
Lee etal? 13.68+6.84 13.1 14.3 14.88+6.84 14.5 15.2
Lanetal® 10.4+3.8 9.5 11.2 12.7+4.8 12.2 13.1

Total bilirubin level is lower in those
patients that have atherosclerosis in
comparison with patients that do not
have (Table 2).

Discussion

In this meta-analysis, we tried to
elicit the strength of inverse association
between total bilirubin and atheroscle-
rosis development. Our results align
with previously described findings on
this topic.

There are many proposed mecha-
nisms of bilirubin’s protective action in
atherosclerotic patients. One of the pos-
sible mechanisms to target for reducing
incidence of cardiovascular disease in
patients with Gilbert's syndrome accord-
ing to Boon et al. could be the facts that
unconjugated bilirubin at physiologically
normal level protects from protein and
lipid induced MPO-generated hypochlor-
ous acid, HOCL oxidation.™ Bilirubin has
been implicated in improving lipid pro-
files. Higher bilirubin levels were asso-
ciated with lower values of total and LDL
cholesterol, which are major risk factors
for atherosclerosis.”” Moreover, bilirubin
seems to improve endothelial function
by enhancing nitric oxide (NO) availabili-
ty. Thus, it helps maintain vascular tone,
reducing the risk of stenosis and athero-
sclerotic changes,'? showed that biliru-
bin inhibits the proliferation of vascular
smooth muscle cells, thus stabilizing
the plaque. Most recently, showed that
knockout of Bvra gene resulting in low
bilirubin levels leads to proatherogen-
ic changes in mice. Bilirubin deficient
mice had increased systemic oxidative
stress, endothelial dysfunction, thinning
fibrous cap which led to plaque destabi-
lization.™

A recent study in mouse animal

models has revealed another possible
mechanism of action of bilirubin on the
development of atherosclerosis. Wen et
al,, found that bilirubin can inhibit cho-
lesterol synthesis by interfering with
the enzyme 3-hydroxy-3-methylglu-
taryl-CoA reductase, which is involved
in endogenous synthesis of cholesterol,
further contributing to the reduction of
atherosclerosis. They also found that
bilirubin can influence the number of
immune cells such as myeloid-derived
suppressor cells, natural killer cells
and dendritic cells, which are associat-
ed with the formation of plaque, thereby
improving atherosclerosis.™

Strength of the study is that it gives
a glimpse on the association between
bilirubin level and atherosclerosis de-
velopment risk based on the past 5-year
studies. It could be useful for making
clinical decisions to increase the upper
limit for total bilirubin, since mildly el-
evated bilirubin levels in the absence of
underlying liver disease have a protec-
tive effect on the cardiovascular system.
Limitation of the study is that there was
a relatively small number of studies (six)
for the meta-analysis. Small sample size
may restrict the generalizability of the
findings and increase the potential for
bias. Moreover, the heterogeneity among
the included studies in terms of popula-
tion characteristics, study design, and
measurement of bilirubin levels could
introduce variability that impacts the ro-
bustness of the pooled results. Future
research with a larger number of stud-
ies and more standardized methodolo-
gies would be beneficial to confirm and
extend these findings.

What’s known? The relationship
between bilirubin levels and athero-
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sclerosis is complex and may involve
different mechanisms. Total bilirubin
level effect progression of atheroscle-
rosis in patients with certain comorbid-
ities. Non-alcoholic fatty liver disease
increases the risk of developing type 2
diabetes. Bilirubin levels can potentially
serve as a biomarker for cardiovascular
risk assessment.

What's new? Significant inverse
association between low total bilirubin
levels and the risk of developing athero-
sclerosis, suggesting that higher biliru-
bin levels may be protective against the
progression of this disease.

Conclusion

The meta-analysis indicates a sig-
nificant inverse association between low
total bilirubin levels and the risk of de-
veloping atherosclerosis, suggesting that
higher bilirubin levels may be protective
against the progression of this disease.
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Abstract

Background. Non-alcoholic fatty liver disease and type 2 diabetes mellitus or im-
paired glucose tolerance are common diseases with a high risk of developing cardio-
vascular diseases, the leading cause of disability and death. Our aim is to develop new
methods for screening, prevention, and treatment of cardiovascular diseases in patients
with non-alcoholic fatty liver disease, type 2 diabetes mellitus, and impaired glucose tol-
erance.

Methods and methods. This study is single-center, open-label, uncontrolled, diag-
nostic study. Between 2023 and February 2024, 216 patients with cardiovascular diseases
and concomitant non-alcoholic fatty liver disease, type 2 diabetes, and impaired glucose
tolerance were selected at Heart Center “University Medical Center” Corporate Fund.

Results. All examined patients with cardiovascular diseases and concomitant
non-alcoholic fatty liver disease showed increased liver enzyme activity. Blood lipid profile
indicators were significantly higher than optimal levels for patients with cardiovascular
diseases. There was also a significant increase in liver enzymes, C-reactive protein, tri-
glycerides, and lipoproteins in patients with cardiovascular diseases and non-alcoholic
fatty liver disease combined with type 2 diabetes and impaired glucose tolerance.

Conclusion. Liver enzyme activity, C-reactive protein, glucose, and lipid profile analy-
sis showed significant increases in these indicators in patients with cardiovascular diseas-
es and non-alcoholic fatty liver disease, especially in the presence of type 2 diabetes and
impaired glucose tolerance. All examined patients showed increased liver enzyme activity
and lipid levels, indicating the impact of these diseases on the liver and metabolism.
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TyiiiH ce3gep:

BayblpabiH ankoronbciz Maisbl aypyel,
2 TunTti kaHT guaberti, [noko3ara
Te3iMainiri, Xypek-KaH Tambipnapsbl
aypynapsbl, MeTabosinkanblk CUHAPOM.

Kayni >xoFapbl Xannbl aypynap, MyrefekTik neH efniMHiHHeri3ri cebebi. bisagiH MakcaTbl-
MbI3-)KOFapblfa aTajfaH aypysa AnarHo3bl KoblaFaH bap HaykacTapma >Kypek KaH TaMblp
aypynapblHblH CKPUHUHTIHIH, angblH anyabliH XaHe eMAeyaiH XKaHa aficTepiH a3ipney.

MeToponorus xxaHe agicteMe. byn 3epTrey bip opTanbikThl, allblk, bakbl1aHbaNTbIH,
AvarHoctukanbik 6onbin Tabbinagbl. 2023-2024 xbinfbl aknaH apanbifbiHaa “University
Medical Center"” KopnopaTuBTIK KOPbIHbIH XXYpPEK OpTablfblHAA XYPEK-KAH TaMblpapbl
aypynapbl >kaHe bayblpAblH ankoronbCi3 Mannbl aypybl, 2 TUNTI KaHT AuabeTi XaHe rto-
Ko3afa Te3iMAinik by3binbicTapbl 6ap 216 nauneHT ipikTengi.

Hatmxe. XXypek-KaH Tamblpnapbl aypynapbl >kaHe baybipAblH ankorosbcis Mausbl
aypynapbl bap bapnbik TekcepinreH Haykactapga baybip pepMeHTTepiHiH benceHpiniri
>KofapbinaraH. KaHgafbl nMnuaTi npodunb KepCeTKilTepi XYpPeK-KaH TaMblpiapbl aypy-
napbl bap HaykacTap YyLiH OHTalnbl AeHrenpeH epayip xofapbl bongbl. CoHpgan-ak, 2
TUNTI KAHT AnabeTiMeH XaHe rnoko3ara Te3iMAiNiKTiH by3binybiMeH bipre Xypek-KaH Ta-
MbIpnapbl aypynapbl MeH afikorofbCi3 Mannbl bayblp aypynapbl 6ap Haykactapga baybip
dbepMeHTTepiHiH, C-peakTUBTI aKkybl3AblH, TPUTIULLEPUATEPLIH KaHE Killi AMNONpPOTEeUH
[leHreniHiH anTapnblKTan >xorapblnaybl bankanmbi.

KopTbiHAbI. 3epTTey KepceTKeHAEen, ankorosbCi3 Mannbl bayblp aypysbl, 2 TUNTI KAHT
ovabeTi XaHe rnwKo3ara Te3iMAiniri bysbinFaH HaykacTapha crteatorenaTut neH ¢ub-
po3ablH Xofapblnaybl bakanagsl, byn epnepme fe, aviengepae fe >XYpek-KaH TaMbip-
nlapbl acKblHyNapbiHblH AaMyblH 6oskaybl MyMKiH. Bayblp depMeHTTepiHiH bencenpiniri,
C-peakTuBTI aKybl3, FOK03a XXaHe NUNUATI NpoduUNbAai Tanaay Xypek-kaH Tamblpaapsbl
aypynapbl >XaHe ankorosbci3 Mannbl bayblp aypynapbl bap empenywinepae, acipece 2
TUNTI KaHT AuabeTi XKaHe rntKo3ara Te3iMAiNiKTiH by3binybl ke3iHoe byn kepceTkill-
TepLiH anTapnblKTai XofapblaafaHblH KepceTTi.. bapnbik TekcepinreH empenywinepae
Hbayblp depMeHTTepiHiH bencerpiniri MeH NnUNUATEp AeHreniHiH XKoFfapblnaybl bankanmsl,
byn ocbl aypynapblH bayblp MeH MeTabonunaMre acepiH KepceTep,.

OcobeHHOCTU TeYEeHUS HeaNKoroJibHOWU )XUPOBOM

bonesHu neyeHn npu caxapHoM puabete 2 Tuna
W HapYLWeHWUMN TONIEPAHTHOCTHU K FNI0Ko3e

ABTOp ANs KOppecnoHAEeHUNHN:
T'ynbHyp faHuspoBa

YueHblii cekpeTapb KopnopaTuBHOro
poHaa YHusepcuteTckuii
MeanumHcknit LeHTp»,

ActaHa, KazaxctaH

E-mail: gulnurdaniyarkz@gmail.com

KoHenukr nHrepecos:
ABTopbI 3a5IBASAIOT 06 OTCYTCTBUM
KOH@IMKTa MHTepecoB

KnioyeBbie cnosa:

HeankoronbHas xuposas 6o1e3Hb
neyenu, CaxapHeiii guabet 2 tun,
TO1€PaHTHOCTb K [/110K03€,
CepaeyqHo-cocyaucTbie 3ab60neBaHNs,
MeTabonndeckuii cuHaPOM.

bekbocbiHoBa M. C., Mbip3axmeToBa I. LLI., CenTkacoim L. K.,
CaunbibaeBa A.U., Xamutos C.P., Opanbekosa XK. 0.,
Danusposal. [.

KopnopatnBHbIn GoHA «YHUBEPCUTETCKUN MEOULMHCKUIA LEHTP,
AcTtaHa, KasaxcTaH

AHoTauus

®oH. HeankoronbHas xupoBasi 60/ie3Hb NMeYeHU U caxapHblil AnabeT 2 TMna Uau
HapyLUeHMe TONIePaHTHOCTM K FI0K03€ ABASIOTCSH PacrnpoCcTpaHEHHbIMU 3abosieBaHUAMM
C BbICOKMM PUCKOM pPa3BUTUS CEPLEYHO-COCYANCTbIX 3abosieBaHMI, OCHOBHOW NPUYUHOW
WHBaNULHOCTU U cMepTW. Hala uenb - paspaboTaTb HOBble METOAbI CKPUHUHIA, MPObU-
NaKTUKN 1N NeYeHUs cepheyHo-CoCyANCTbIX 3abosieBaHMI Y NaLMEHTOB C BbllleyKa3aH-
HbIMW 3ab0neBaHUAMM.

MeToabl n MeToponorus. JaHHoe vccnefoBaHue SBASETCS OL4HO-LLEHTPOBLIM, OT-
KPbITbIM, HEKOHTPOAMPYEMbIM, AnarHoctuyeckuM. B nepuop ¢ 2023 no deBpanb 2024
roga B KapguonornyeckoM LeHTpe «YHUBEPCUTETCKUIA MeOUUUHCKUA LeHTp» Kopno-
paTuBHoro ¢oHaa otobpaHo 216 naLmMeHTOB C CepAeYHO-COoCYANCTbIMM 3aboneBaHnAMN
W COMYTCTBYIOLLEA HEANKOr0SIbHON XXMPOBOWN HoNe3Hbo NeyeHu, caxapHbiM anabeTom 2
TUMa U HapyLUEHWEM TOIEPAHTHOCTU K FtOKO3e.
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PesynbTtatbl. Y Bcex obcnepoBaHHbIX 60MbHbIX C cepaeyHO-CcoCyaAncTbIMM 3abo-
NeBaHMAMMN U COMYTCTBYIOLEN HEankorobHON XXMPOBOW 60Ne3HbI0 NeYeHn BbiBAEHO
MoBbILIEHNE AKTMBHOCTU MeYyeHOoUYHbIX depMeHTOB. [lokasaTenu AunuaHoro npoduis
KPOBW AOCTOBEPHO MpeBblLiany ONTUMasbHble YPOBHM A1 NALMEHTOB C CepAeYyHo-Cco-
cyamcTbiMK 3aboneBaHnsaMU. Takke OTMEYEHO [OCTOBEpPHOEe yBennyeHue GpepMeHToB
neyeHun, C-peakTnBHOro beska, TPUFIULEPULOB M MANOro IMMONPOTENHA Y MALMEHTOB C
CepAeYHO-CcoCyaANCTbIMY 3a601€BaHNSAMMN Y HEANTIKOT0JIbHOM XXMPOBOW Bone3Hblo neyeHu
B COYETAHMM C caxapHbIM AMabeToM 2 TMNa U HapyLleHWEeM TONIePaHTHOCTM K OKO3e.

BbiBoAbl. AHanu3 akTMBHOCTU depMeHTOB nedyeHu, C-peakTuBHOro benka, roKo3bl
M NUNMA0rPaMMbl MoKa3as fO0CTOBEPHOE YBEIMYEHNE ITUX Noka3aTenen y NaumueHToB ¢
CepAeYHO-CoCyaANCTbIMM 3aboieBaHNSMM N HEaNKOroJIbHOM XXMPOBOW HoNesHbio neye-
HW, 0CODEHHO NMpPW HaNM4YMK caxapHoro guabeTa 2 TMNa U HapyLIeHUs TOJIEPaHTHOCTM K
rntoko3e. Y Bcex obcnenoBaHHbIx 60MbHbIX Habatoganoch NoBbILEHME aKTUBHOCTU dep-
MEHTOB NMeYeHW 1 YPOBHS NINMUA0B, YTO CBUAETENIbCTBYET O BAUSAHUN 3TUX 3aboneBaHuni

Ha neyeHb 1 obMeH BeLlecCTB.

Introduction

Non-alcoholic fatty liver disease (NA-
FLD) and type 2 diabetes mellitus (T2DM) or
impaired glucose tolerance (IGT) are wide-
spread diseases, each of which increases
the risk of developing and progressing car-
diovascular diseases (CVD), the main cause
of premature disability and death in indus-
trialized countries. Given the long asymp-
tomatic course of both diseases and their
impact on the patients’ quality and longevi-
ty of life, screening for timely diagnosis and
necessary therapy is essential.

Diabetes mellitus is one of the most
pressing issues in modern medicine. Ac-
cording to the World Health Organization
(WHO), this disease will rank 7th among
all causes of mortality by 2030. In the ab-
sence of timely treatment, diabetes leads
to damage to almost all organs and sys-
tems, with the development of macro-
and micro vascular complications, caus-
ing disability and premature death.

Non-alcoholic fatty liver disease is
recognized as a major component of met-
abolic syndrome and a primary risk factor
for cardiovascular diseases, and in some
studies, it even determines their out-
come. The combination of type 2 diabetes
mellitus and non-alcoholic fatty liver dis-
ease in a patient increases the risk of de-
veloping cardiovascular diseases by 53%
and cirrhosis and hepatocellular carcino-
ma by 2-2.5 times."? Among patients with
type 2 diabetes mellitus, the frequency
of cardio- and cerebrovascular diseases,
peripheral vascular lesions, as well as
nephro- and retinopathy, is significantly

BULLETIN OF SURGERY IN KAZAKHSTAN

higher when combined with non-alcohol-
ic fatty liver disease.®

The goal of our study was to develop
new methods for screening, prevention,
and treatment of cardiovascular diseas-
es in patients with non-alcoholic fatty
liver disease, type 2 diabetes, and im-
paired glucose tolerance.

Materials and Methods

This study is single-center, open-la-
bel, uncontrolled, diagnostic study.Be-
tween 2023 and February 2024, 216 pa-
tients with cardiovascular diseases and
concomitant non-alcoholic fatty liver
disease, type 2 diabetes, and impaired
glucose tolerance were selected at
Heart Center “University Medical Cen-
ter” Corporate Fund.

Inclusion criteria: patients from 18
to 65 years old, diagnosed with type 2 di-
abetes mellitus, impaired glucose toler-
ance, NAFLD and liver fibrosis.

Exclusion criteria: patients who did
not sign informed consent, children and
pregnant women.

Ethical approval

This study was conducted in strict
accordance with the principles out-
lined in the Helsinki Declaration. Be-
fore commencing the research, approval
was obtained from the Local Bioethics
Committee of the Corporate Fund “Uni-
versity Medical Center” 2023/01-008 of
05.07.2023.

Statistical analysis

Data were analyzed using IBM SPSS
Statistics software (IBM SPSS Inc.). Nu-
merical variables were expressed as

N92 - 2024
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Table 1.

Characteristics of patients
with non-alcoholic fatty liver

disease

Table 2.

Liver stiffness and fibrosis

assessment

mean + SD and categorical variables as
numbers and percentages. Nonpara-
metric statistics were performed for
dataset analysis. Between-group com-
parisons were assessed for numerical
variables, and the Chi-square test was
used for categorical variables and the

corresponding causal relationship was
evaluated by calculating the odds ratio
(OR). P value <0.05 was considered sta-
tistically significant.

Results

Study participants and diagnostic
groups were divided according to Table 1.

Characteristics Men Women Chi- P value
(n=90) (n=126) squared

Type 2 Diabetes 24 (11.1%) | 14 (6.5%) 0,214 0,643
Impaired Glucose Tolerance | 19 (8.8%]) 7 (3.2%) 0.228 0.632
Non-alcoholic Fatty Liver 110 (50.9%) | 76 (35,2%) 4L.L62* 0.035*
Disease
Liver Fibrosis 99 (45,8%) 75 (34.7%) 2.161 0.142
*Chi-squared -test statistical significance; P<0.05 was considered statistically significant

The definition of non-alcoholic fat-
ty liver disease was adapted based on
AASLD recommendations. We defined
non-alcoholic fatty liver disease as the
presence of steatosis - the absence of
significant alcohol consumption (22 por-
tions per day for men, »3 portions per
day for women). The presence of steato-
sis in non-alcoholic fatty liver disease
was quantified using either the Fatty Liv-
er Index (FLI) or the US Fatty Liver Index
(US-FLI) with threshold values 260 and
230,* respectively. Diabetes was defined
as hemoglobin Alc (HbA1c) 26.5%, fast-
ing plasma glucose >7 mmol/L, self-as-
sessment of diabetes, or use of antidia-
betic drugs. Impaired glucose tolerance
was defined as HbA1c in the range of

5.7-6.5% or fasting plasma glucose in
the range of 5.6-7 mmol/L. Non-inva-
sive tests (NITs] for fibrosis included the
Aspartate Aminotransferase to Platelet
Ratio Index [(APRI), Fibrosis-4 (FIB-4)
index, and NAFLD fibrosis score. These
tests have an area under the curve (AUC)
accuracy of 0.74 - 0.80 and 0.75-0.82,
respectively, for diagnosing advanced fi-
brosis.>¢” Lean patients were defined as
having a body mass index (BMI] <23 kg/
m?2for Asians and BMI <25 kg/m? for oth-
er races. Patients were considered over-
weight if their BMI was in the range of
23-27.5 kg/m? for Asians and 25-30 kg/
m? for other races. Obese patients were
defined as BMI >27.5 kg/m? for Asians
and BMI >30 kg/m? for other races.®’

NAFLD | CAP Assessment | Steatosis Degree | Liver area affected by fatty changes
INASH | 5938 dB/m S0 Normal
238-260 dB/m S1 Lessthan 5 (from 11% to 33%)
260-290 dB/m S2 From % to % (from 34% to 66%)
290-400 dB/m S3 More than % (67%)
NAFLD | kPa Assessment Fibrosis Degree Liver area affected by scarring
/NASH 2-7 kPa FO-F1 Normal, minimal
7.5-10 kPa F2 Moderates carring
10-14 kPa F3 Severes carring
>14 kPa F4 Cirrosis

NAFLD - non-alcoholic fatty liver disease
NASH - non-alcoholic steatohepatitis
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According to Table 1, the presence of
non-alcoholic fatty liver disease shows a
correlation with an increased risk of de-
veloping type 2 diabetes, as well as new
convincing evidence that the risk varies
with the severity of non-alcoholic fatty
liver disease. However, it can be con-
firmed that patients without type 2 dia-
betes but with non-alcoholic fatty liver
disease are also at increased risk of de-

veloping type 2 diabetes. The presence
and severity of non-alcoholic fatty liver
disease are independent risk factors for
developing type 2 diabetes.

A fibroscan was performed on 186
patients (women - 76, men - 110), and
the assessment of liver stiffness and fi-
brosis was conducted according to Table
2. The results of the patients are pre-
sented in Table 3.

Fibroscan Men Women OR 95%Cl Z statistic | P value
(n=110) (n=76)
Steatosis Degree
SO 26 (14.0%) | 16 (8.6%) 1.161¢ [0.57;2.35] 0.414 0.679
S1 20 (10.8%) | 12 (6.5%) 1.185¢ [0.54;2.59] 0.425 0.671
S2 35(18.8%) | 22 (11.8%]) 1.145¢ [0.61;2.17] 0.417 0.676
S3 29 (15.6%) | 26 (14.0%) 0.688% | [0.36;1.31] 1.150 0.250
Fibrosis Degree
FO 47 (25.3%) | 30 (16.1%) 1.143¢ [0.63;2.07] 0.443 0.658
F1 39 (21.0%) | 29 (15.6%) 0.890% | [0.48;1.63] 0.376 0.707
F2 20 (10.8%) | 12 (6.5%) 1.189¢ [0.54;2.59] 0.425 0.671
F3 4 (2.2%) 5(2.7%) 0.536% | [0.14;2.06] 0.907 0.365
Odds ratio: a - OR=1 means that the odds are equal in both groups; B - OR<1 means
that the event is directly related and has a chance of occurring in the second group
z test statistical not significance P20.05

The chance of developing severe
forms of fibrosis stages F2 and F3in men
and women is almost equal, OR = 0.965,
95%Cl [0.48;1.96], z = 0.09, p = 0.929.
Women are more likely to develop severe
forms of steatosis stages S2 and S3 than
men, OR = 0.812, 95%CI [0.45;1.47], z =
0.68, p = 0.496.

From the data in Table 1 and Table
2, patients with type 2 diabetes and im-
paired glucose tolerance showed the fol-
lowing steatohepatitis results: SO - ab-
sence of steatosis in 16 women (21.0%)
and 26 men (23.6%). S1 - minimal ste-
atosis in 12 women (15.7%]) and 20 men
(18.1%). S2 - moderate steatosis in 22
women (28.9%) and 35 men (31.8%). S3
- severe steatosis in 26 women (34.2%])
and 29 men (26.3%).

Fibrosis: FO - absence of fibrosis in
30 women (39.4%) and 47 men (42.7%).
F1 - minimal fibrosis in 29 women
(38.1%) and 34 men (30.9%). F2 - mod-
erate fibrosis in 12 women (15.7%) and
14 men (12.7%). F3 - severe fibrosis in 4
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women (5.2%) and 4 men (3.6%).

Analysis of patients with non-alco-
holic fatty liver disease, type 2 diabetes,
and impaired glucose tolerance showed
an exacerbation of the degree of steato-
hepatitis and fibrosis, which can be as-
sessed as predictors of cardiovascular
complications in both men and women.

Liver enzyme activity, C-reactive
protein, glucose, and lipid profile anal-
ysis: ALT 25.20 (£17.8 U/L), AST 21.66
(£9.25 U/L), total bilirubin 3.41 (£23.20
mg/dL), direct bilirubin 0.18 (£0.12 mg/
dL]), CRP 057 (+2.82 mg/dL), glucose
112.35 (39.17 mg/dL), glycated hemo-
globin 5.82 (+1.61%], total cholesterol
196.2 (+43.93 mg/dL), LDL 132.71 (£3656
mg/dL), HDL 49.27 (£12.45 mg/dL), TG
143.30 (89.58 mg/dL), apoA 1.29 (+0.63
g/L), apoB 1.09 (£1.27 g/L}, LP (a) 37.01
(£49.95 mg/dL).

All examined patients with car-
diovascular diseases and concomitant
non-alcoholic fatty liver disease showed
increased liver enzyme activity (ALT,

Table 3.
Fibroscan test
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AST, total bilirubin). Blood lipid profile
indicators were significantly higher than
optimal levels for patients with cardio-
vascular diseases. There was also a
significant increase in liver enzymes,
C-reactive protein, triglycerides, and
LP(a) in patients with cardiovascular dis-
eases and non-alcoholic fatty liver dis-
ease combined with type 2 diabetes and
impaired glucose tolerance. Therefore,
overweight and obesity, non-alcohol-
ic fatty liver disease can be considered
predictors of type 2 diabetes and im-
paired glucose tolerance.

Discussion

Liver damage in this disease is char-
acterized by fatty degeneration (steato-
sis) with inflammation and hepatocyte
damage (non-alcoholic steatohepatitis,
NASH] and fibrosis development. There
is a risk of non-alcoholic fatty liver dis-
ease progressing to cirrhosis. In 75% of
cases, non-alcoholic fatty liver disease
is associated with obesity, dyslipidemia,
arterial hypertension, type 2 diabetes
mellitus, or impaired glucose toler-
ance.?>"""These pathological processes
are risk factors for the progression of
atherosclerosis and the development of
cardiovascular diseases. Patients with
type 2 diabetes mellitus have a higher
risk of severe liver disease compared to
patients without diabetes.? In this case,
we are talking about primary non-alco-
holic fatty liver disease associated with
obesity and carbohydrate and lipid me-
tabolism disorders.

Studies of the frequency and struc-
ture of liver damage in patients with
abdominal obesity and metabolic syn-
drome have shown that signs of non-al-
coholic fatty liver disease at the steato-
sis stage are detected in 89% of cases
in patients with abdominal obesity, and
in 100% of cases in patients with early
carbohydrate metabolism disorders and
type 2 diabetes mellitus.'

Non-alcoholic fatty liver disease is
characterized by the excessive accu-
mulation of triglycerides and other cho-
lesterol derivatives in hepatocytes due
to an imbalance between the synthesis
and utilization of these organic mole-
cules. Non-alcoholic fatty liver disease

includes non-alcoholic steatosis and
non-alcoholic steatohepatitis (NASH);
the latter encompasses a wide spectrum
of diseases of varying severity, including
fibrosis, cirrhosis, and hepatocellular
carcinoma.'®

There is no single proven mechanism
for the development of non-alcoholic fat-
ty liver disease. According to one model,
the “two-hit” theory, the first “hit” is the
excessive influx of free fatty acids (FFAs)
into the liver, causing the “second hit” -
oxidative stress, which in turn leads to
the development of non-alcoholic ste-
atohepatitis and fibrosis.” The “first hit”
can be induced by tissue insulin resis-
tance. Normally, postprandial insulin el-
evation leads to reduced lipolysis by in-
hibiting lipase, decreasing the content of
free fatty acids in the blood plasma and
liver. However, in the presence of insu-
lin resistance (IR], the opposite process
occurs: lipolysis is enhanced, releasing
an increased amount of free fatty acids
that induce oxidative stress development.
Insufficient oxidation of free fatty acids
leads to excessive triglyceride accumu-
lation in the liver, secretion of increased
amounts of very low-density lipoproteins,
and hepatocyte death, resulting in elevat-
ed transaminase levels and subsequent
fibrosis and cirrhosis.

Bile acids (BAs) are steroid mono-
carboxylic acids derived from cholanic
acid. They are produced in the smooth
endoplasmic reticulum of hepatocytes
and secreted by liver epithelial cells.
Bile acid biosynthesis is one of the im-
portant pathways for cholesterol elim-
ination. The human bile acid pool is
approximately equally represented by
highly hydrophobic cholic, chenodeoxy-
cholic, and deoxycholic acids. Primary
bile acids are conjugated with glycine
and taurine, increasing their hydro-
philicity. They activate nuclear recep-
tors regulating the expression of genes
involved in the secretion, transport, and
metabolism of primary bile acids, cho-
lesterol, and triglycerides in hepatocytes
and plasma.""In type 2 diabetes melli-
tus and insulin resistance, bile acid en-
docrine function is impaired, reducing
their absorption, increasing liver fat in-
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filtration, disrupting lipid metabolism in
the liver and plasma, and accumulating
triglycerides and low-density lipopro-
teins (LDLs). Biliary insufficiency devel-
ops, reducing the amount of bile and cir-
culating bile acids, leading to fatty liver
disease and cholelithiasis.??

According to the American Associa-
tion for the Study of Liver Diseases (AAS-
LD), the global prevalence of non-al-
coholic fatty liver disease ranges from
6.3% to 33%, and non-alcoholic steato-
hepatitis from 3% to 5%, depending on
the studied population and examination
method.®

Non-alcoholic fatty liver disease
increases the risk of developing type 2
diabetes by 1.5-5.5 times.”? The prev-
alence of non-alcoholic fatty liver dis-
ease in patients with type 2 diabetes is
70-90%." The prevalence of non-alco-
holic fatty liver disease also increases
with increasing body mass index (BMI):
with morbid obesity, almost all patients
have non-alcoholic fatty liver disease,
with steatohepatitis in 25-70%. With the
combination of obesity and type 2 dia-
betes, non-alcoholic fatty liver disease
is found with a frequency of 5-20% to
75%, according to various authors.’™™
Non-alcoholic fatty liver disease is not
only associated with other components
of metabolic syndrome - arterial hy-
pertension, dyslipidemia, but is also its
“unofficial” component. Non-alcoholic
fatty liver disease, like type 2 diabetes,
is a proven risk factor for cardiovascular
diseases, increasing the occurrence of
cardiovascular events and mortality by
1.2-6.2 times.121316.17

Since there is no definitive answer
as to whether insulin resistance and hy-
perglycemia (type 2 diabetes) are causes
or complications of non-alcoholic fat-
ty liver disease,’ the overall relation-
ship between non-alcoholic fatty liver
disease and type 2 diabetes can be de-
scribed as a “two-way street”.” On one
hand, non-alcoholic fatty liver disease
precedes the development of type 2 dia-
betes, with its presence associated with
an increased risk of the latter, the de-
gree of risk being directly proportional
to the severity of non-alcoholic fatty liver

BULLETIN OF SURGERY IN KAZAKHSTAN N22 2024

disease. The prevalence of type 2 diabe-
tes is higher among those with non-al-
coholic fatty liver disease than in the
general population. On the other hand,
in individuals with diabetes, the pres-
ence of non-alcoholic fatty liver disease
worsens glycemic control and increases
the already high risk of macrovascular
complications.™20

The pathogenesis of non-alcoholic
fatty liver disease is represented by the
two-hit hypothesis.?"? |n the first stage,
against the background of visceral obe-
sity and impaired glucose tolerance, li-
polysis increases, leading to elevated
serum free fatty acid concentrations due
to increased synthesis and inhibition of
their oxidation in mitochondria, result-
ing in triglyceride accumulation and re-
duced fat excretion by hepatocytes. This
creates conditions for the formation of
liver fat degeneration - steatosis. Ad-
ditionally, fatty hepatosis, regardless of
its causes, can contribute to hyperinsu-
linemia due to decreased insulin clear-
ance.”'2%2%|n the second stage of dis-
ease development, further accumulation
of free fatty acids exerts direct lipotoxic
effects on pancreatic beta cells and he-
patocytes, stimulating glycogenolysis in
the liver and predicting the increase of
insulin resistance and hyperinsulinemia.
Prolonged hypertriglyceridemia under
insulin resistance conditions disrupts
endothelial-dependent vasodilation,
causing oxidative stress, resulting in lip-
id peroxidation products, reactive oxygen
species, and cytokines, which are major
risk factors for early atherosclerosis. Al-
dehydes, products of lipid peroxidation,
are potent stimulators of stellate cells,
leading to increased collagen synthesis
(fibrogenesis) and neutrophil chemo-
taxis. As a result, with reduced hepato-
cyte membrane protective properties
against lipotoxicity, direct or oxidative
stress-mediated mitochondrial damage,
tissue respiration uncoupling, hepato-
cyte apoptosis, and necrosis occur, acti-
vating fibrogenesis.

In the pathogenesis of non-alcohol-
ic fatty liver disease, impaired adipose
tissue function also plays a role. Adipo-
cytes of visceral adipose tissue secrete
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large amounts of free fatty acids directly
into the portal vein, becoming not only
a substrate for the formation of athero-
genic lipoproteins but also inhibiting in-
sulin binding to hepatocytes, leading to
hyperinsulinemia and increasing insulin
resistance. Secretion of adipokines and
cytokines is also impaired, contributing
to steatosis, inflammation, and fibrosis,
and in the absence of adequate treat-
ment, cirrhosis.'>?2% Elevated free fatty
acid levels in the blood, even in healthy
individuals, contribute to increased pro-
duction of intercellular adhesion mole-
cules, endothelial endothelin-1, E-se-
lectin, and PAI-1, which are indicators
of a procoagulant state, impaired vas-
cular reactivity, and systemic inflamma-
tion. Non-alcoholic fatty liver disease
increases the risk of thrombosis due to
endothelial-leukocyte-platelet dysfunc-
tion.?” Endothelial dysfunction occurs
independently of insulin resistance and
traditional risk factors. Non-alcoholic
fatty liver disease promotes atheroscle-
rosis progression, as evidenced by the
relationship between the intima-media
thickness of the carotid artery, brachio-
cephalic trunk arteries, coronary ar-
teries, and the degree of liver histolog-
ical changes. Research indicates that
non-alcoholic fatty liver disease is char-
acterized by specific cellular reactions
inducing systemic endothelial dysfunc-
tion and unique cellular responses in
fibrosis formation. Fibrosis in non-alco-
holic fatty liver disease is characterized
by sinusoidal capillarization, serving as
a trigger for the cascade of systemic en-
dothelial dysfunction.?

Thus, according to the European
Association for the Study of the Liv-
er (EASL) recommendations, screen-
ing for carbohydrate metabolism dis-
orders in patients with non-alcoholic
fatty liver disease is necessary, while
screening for non-alcoholic fatty liver
disease in patients with type 2 diabe-
tes is recommended regardless of liv-
er enzyme levels. Screening for other
components of metabolic syndrome,
representing a cluster of atherosclero-
sis risk factors, is also advisable.’™®?8%
The screening method for non-alcoholic

fatty liver disease in patients with type
2 diabetes is liver ultrasound,®® which
detects moderate and severe steato-
sis and has advantages in diagnosing
non-alcoholic fatty liver disease at the
cirrhosis stage, especially in asymptom-
atic patients.®® Non-invasive diagnos-
tic methods include the FibroMax test
(a-2-macroglobulin, haptoglobin, apoli-
poprotein A1, y-glutamyl transpeptidase
(GGT), and total bilirubin], the FibroMe-
ter test (a-2-macroglobulin, y-glutamyl
transpeptidase, urea, prothrombin index
(%), platelets) for differentiating fibro-
sis from cirrhosis, and elastometry to
assess liver elastic properties changes
based on reflected vibration impulses
and their subsequent computer analysis
at all fibrosis stages.®

Considering the increased risk of
adverse outcomes, regular diabetes
screening for non-alcoholic fatty liver
disease and rapid lifestyle changes to
slow disease progression are empha-
sized. Patients with impaired glucose
tolerance and diabetic non-alcoholic
fatty liver disease can benefit from early
referral to cardiovascular specialists to
reduce the risk of cardiovascular events
and mortality.?” Therefore, the pathogen-
ic mechanisms of non-alcoholic fatty liv-
er disease and type 2 diabetes are close-
ly interconnected. Both diseases can
mutually aggravate each other, increas-
ing the risk of cardiovascular diseases
and significantly raising the likelihood
of liver fibrosis in patients.® Patients
with non-alcoholic fatty liver disease will
benefit from frequent monitoring, and
rapid lifestyle changes should be initi-
ated at early disease stages to prevent
the progression of type 2 diabetes, which
can significantly increase morbidity and
mortality. Patients with impaired glu-
cose tolerance and diabetic non-alco-
holic fatty liver disease may also benefit
from early cardiovascular risk assess-
ment. Pharmacological agents should
aim to improve glycemic control, reduce
fibrosis, and protect the cardiovascular
system.?

Limitations: It is important to take
into account the many limitations of this
study when evaluating the results. First,
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the diagnostic standards and procedures
appliedin the included research vary sig-
nificantly from one another. Second,the
generalizability of the results is restrict-
ed by the absence of data from control
group. This study is a diagnostic study
without control groups and number of
patients is not enough to generalize the
study findings. All of the gaps in this re-
view should be addressed in future re-
search to provide more comprehensive
information. Thus, the study results
emphasize the importance of combating
overweight, obesity, and non-alcoholic
fatty liver disease as risk factors for type
2 diabetes and impaired glucose toler-
ance, and the need for further research
to identify causative links between these
conditions, as specific causes remain
insufficiently studied. A deeper under-
standing of these connections will allow
the development of more effective strat-
egies for preventing and treating meta-
bolic disorders.

What’s known? Non-alcoholic fatty
liver disease is associated with obesity,
dyslipidemia, arterial hypertension, type
2 diabetes mellitus, or impaired glucose
tolerance. Non-alcoholic fatty liver dis-
ease increases the risk of developing
type 2 diabetes by 1.5-5.5 times.

What’s new? Patients with non-al-
coholic fatty liver disease, type 2 dia-
betes, and impaired glucose tolerance
have an increased degree of steatohep-
atitis and fibrosis, which may predict the
development of cardiovascular compli-
cations in both men and women

Conclusion

Our task was to develop innovative
approaches to screening, preventing,
and treating cardiovascular diseases in
patients with non-alcoholic fatty liver
disease, type 2 diabetes, and impaired
glucose tolerance.

Non-alcoholic fatty liver disease
can be considered an early indicator and
key factor in the development of type 2
diabetes and other clinical manifesta-
tions of metabolic syndrome. The study
showed that patients with non-alcoholic
fatty liver disease, type 2 diabetes, and
impaired glucose tolerance have an in-
creased degree of steatohepatitis and
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fibrosis, which may predict the devel-
opment of cardiovascular complications
in both men and women. Liver enzyme
activity, C-reactive protein, glucose, and
lipid profile analysis showed significant
increases in these indicators in pa-
tients with cardiovascular diseases and
non-alcoholic fatty liver disease, espe-
cially in the presence of type 2 diabetes
and impaired glucose tolerance. All ex-
amined patients showed increased liver
enzyme activity and lipid levels, indicat-
ing the impact of these diseases on the
liver and metabolism.
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Abstract

Background. Bile duct injury is a potentially life-threatening condition character-
ized by high morbidity and mortality, which occurs as a result of erroneous manipula-
tion during surgical intervention, such as incorrect identification of the ducts, improper
clipping, or thermal injury. The aim of the study is to investigate the effectiveness of
laparoscopic hepaticojejunostomy in patients with post-cholecystectomy bile duct inju-
ries and compare it with traditional open techniques.

Materials and Methods. A retrospective analysis of the results of laparoscopic and
open hepaticojejunostomy in patients with bile duct injuries from 2017 to 2023 was con-
ducted.

Results. Laparoscopic surgery was performed on 28 patients, while open surgery
was performed on 57 patients. Statistically significant differences were noted in the
presence of external biliary fistula, diameter of the anastomosis, duration of the oper-
ation, postoperative complications, and postoperative period. There were no significant
differences in the frequency of intraoperative complications.

Conclusion. The laparoscopic approach in treating bile duct strictures classified as
Strasberg E1 - E2 is safe and effective.
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MaHUMNYyNauMa HaTUXeCIHAEe nanga bonaTblH XKOFapbl CbipKATTaHYLbIbIK MNeH efiMMeH  MyAaaenep KakTbifbich:
. . . . o . aBTopsap MyAaenep KakTblfblCbIHbIH
cunaTTanatbiH eMipre kayin TeHAIpeTiH >kafaai. 3epTTeyAiH MaKcaTbl-XONEUUCTIKTO=  youruroim magivaeiai
MUSAAH KeNiHFi eT X0NAapbiHbIH 3aKbIMAAHYbl bap HaykacTapha flanapocKonusbIK re- _—
. ... . YiAiHRi ce3aep:
NaTUKOIOHOAHACTOMO3/bl KOIAAHYAbIH TUIMAINITIH 3epTTey XaHe OHbl ASCTYPII aWbIK o7 xongapsimsik saksmaarys,
aﬂ'icneH canbICThl py X0/1eyNCTIKTOMUA, J1anapoCKonunsasiblik
- rernatTmkoeroHoOCToMus,

Matepuan xoHe apictep. 2017-2023 k. 6T XongapblHblH 3akbIMAaHYbl 6ap HaY-  renarkoeioHoanactomos.
KacTapAa 1anapoCcKonusblK XXaHe allblk cajblHFar renaTMKoetaHacToOMO3bIHbIH HOTU-
>KenepiHe peTpoCneKTUBTI Tangay XXYpri3iagi.

Hatmxenep. 28 Haykacka nanapockonusabik 0Ta Xacangbl, allblK 3ficneH — 57 Hay-
kac. CbIpTKbl ©T XblnaHKe3iHiH bonybiHLa, aHacTOMO3 AMAMETPiHIH MenlepiHae, one-
paLMsHbIH Y3aKTbIfblHAA, onepauuafaH KewniHri ackbiHynapga, onepauusnaH KeniHri
Ke3eHme CTaTUCTMKanbIK MaHbI3Lbl ainbipMallblibikTap bakangbl. IHTpaonepaumanblk
acKbIHYNapAblH XUiniriHae eneyni avblpMallblibikTap boafaH >oK.

KopbiTbiHAbl. CTpacbepr E1 - E2 knaccudumkaumscsl boibiHLLa 6T KongapbiHbiH Tapbl-
JIyblH eMAeYLEeri NanapoCcKoNuabIK TOCIN Kayinci3 >KaHe TUIMAI eKeHiH allkblH KBPCETIN OTbIp.

nepBblﬁ onbIT NanapockKonuyeckoro
renatTMKoeroHOCToMO3a Npu CTPUKTYpax

JXeJIHHbIX MPOTOKOB
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uM.A.H.Cbi3raHoBa,

" AO «HauunoHanbHbI HayYHbI LEHTP XMPYPrum o
nMm. A.H. CbizraHoBsa», AnmaTbl, KasaxcTaH.
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um. C.[0. AcheHpumaposa», Anmatbl, KazaxcTaH. KOH$ANKTa HHTEpecos

KnroyeBsbie cnoBa:

[ToBpexaeHune Xen4HbiX MPOTOKOB,

XO0J1eUUCTIKTOMMS, lanapockonnyeckas
AHHOTaLIMH renaTnkoerHoCTOMuUS,

®oH. MoBpexaeHne XenyHblX NPOTOKOB - NOTEHLUMaNbHO ONacHOe AN XU3HW co- o0 KoeloroanacTonos.
CTOSIHME, XapaKTepu3yloLleecss BbICOKON 3ab0/1eBAaEMOCTbIO U CMEPTHOCTLIO, KOTOPOE
MPOMCXOAUT BCeACTBME OLUMOOYHOM MaHUNYNSALMN BO BPEMS XMPYPrMYecKoro BMeLla-
TENbCTBA, TaKOro Kak HempaBuibHas MAEHTUDUKALUSA MPOTOKOB, HEMPaBUIIbHOE KiN-
NMMpoBaHWe Unu TepMuyeckoe Bo3aelncTaue. Llenbio nccnenoBaHus aBASETCH U3yYeHue
30 PEeKTUBHOCTM MPUMEHEHMS N1aNapOCKOMMYECKOro renaTMKoeloH0aHacToMo3a Y naum-
EHTOB C MOCTXO0JIELUCTIKTOMUYECKUMMU NMOBPEXLEHUAMM KENYHBIX MPOTOKOB 1 CPaBHUTb
ero ¢ TPagMLUMOHHON OTKPbLITOW TEXHUKOW.

Martepuan n Metopbl. [TpoBefeH peTpoCMeKkTUBHbIN aHaNM3 pe3ynbLTaToB Jlanapo-
CKOMWYECKOr0o U OTKPbLITOFO renaTUKOEHOaHACTOMO3a Y NaLMEHTOB C MOBPEXAEHUAMM
>KenyHbIx npotokos 3a 2017 - 2023 rr.

Pe3ynbtaTthbl. Jlanapockonuyeckn onepupoBaHo 28 nauMeHToB, OTKPbITbIM CMNOCO-
6om - 57 naumeHToB. OTMEYEHbI CTAaTUCTUYECKM 3HAUMMbIE PA3IMYUSA B HASTMYMU HApY>K-
HOro >KeSYHOro CBULLA, pa3Mepax gMaMeTpa aHacToMo3a, B AJUTENIbHOCTM omnepaLmy,
nocsieonepaLMoHHbIX OCNOXHEHWM, MnocneonepaunoHHoro nepuopa. OTcyTcTBOBaNM
3HauYMMble pasfiMynsg B YacToTe MHTPaAOMEepPaLMOHHbIX OCIIOXKHEHUN.

3aknoveHue. JlanapockonnMyeckuin Noaxon npu JevYeHun CTPUKTYP KENYHbIX Mpo-
TokoB Mo knaccuukaumm Ctpacbepra E1 - E2 6e3onaceH n addekTnseH.
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Introduction

Bile duct injury (BDI) occurs as a
result of erroneous manipulation during
surgical intervention, such as incorrect
identification of ducts, improper clip-
ping, or thermal injury." Cholecystec-
tomy is the leading cause, and the fre-
quency of bile duct injury varies from 0.1
to 0.2% after open cholecystectomy (OC)
and 0.2-0.6% after laparoscopic cho-
lecystectomy (LC).? This is a potentially
life-threatening condition characterized
by a high morbidity ranging from 2.3 to
23% and a mortality rate from 0.07 to
0.17%.® BDI has a significant impact on
the physical and psychological quality of
life of patients.*S This is especially rel-
evant for patients diagnosed with post-
operative benign strictures of the bile
ducts.® Surgical treatment of injuries to
the extrahepatic bile ducts remains one
of the most pressing issues in clinical
surgery. Depending on clinical mani-
festations, surgical treatment meth-
ods include: percutaneous transhepatic
cholangiostomy (PTBD]), endoscopic ret-
rograde cholangiopancreatography with
placement of plastic stents (ERCP), and
the definitive method of defect correc-
tion - reconstructive hepaticojejunosto-
my surgery with a Roux-en-Y loop.

Incorrect treatment can lead to se-
rious complications, including recurrent
cholangitis, secondary biliary cirrho-
sis, portal hypertension, and liver fail-
ure, significantly impacting the patient’s
quality of life.”

Bilioenteric anastomosis remains
the gold standard for treating estab-
lished strictures of the bile ducts, with
excellent outcomes and a success rate
exceeding 90% upon long-term fol-
low-up.® According to reports from expe-
rienced centers, hepaticojejunostomy is
performed when endoscopic retrograde
cholangiopancreatography (ERCP) and

percutaneous transhepatic cholangios-
tomy (PTC] are ineffective, and it can be
done via open or laparoscopic approach-
es. Laparoscopic reconstruction is in-
creasingly recognized in the treatment
algorithm for bile duct injuries associ-
ated with cholecystectomy, offering an
effective treatment option in specialized
centers for selected patients.? 0"

The aim of the study is to investigate
the effectiveness of employing laparo-
scopic hepaticojejunostomy in patients
with post-cholecystectomy bile duct in-
juries and to compare it with traditional
open techniques.

Materials and methods

The aim of the study is to investigate
the effectiveness of employing laparo-
scopic hepaticojejunostomy in patients
with post-cholecystectomy bile duct in-
juries and to compare it with traditional
open techniques.

Depending on the method of surgi-
cal treatment, patients (n=85) were ret-
rospectively divided into 2 groups. The
first group consisted of patients who
underwent laparoscopic hepaticojeju-
nostomy (n=28), and the second group
consisted of patients who underwent
traditional open hepaticojejunostomy
(n=57). All patients had previously un-
dergone laparoscopic or open cholecys-
tectomy at external medical institutions
and were referred to our center with bile
duct injuries. The study was approved
by the local ethics committee. Written
informed consent was obtained from all
patients preoperatively.

For the purpose of differential and
topical diagnosis, a comprehensive exam-
ination was conducted, including general
clinical and biochemical laboratory meth-
ods, ultrasonography, fistulography, and
MR cholangiography. Bile duct lesions
were classified according to the Stras-
berg-Bismuth classification. (Figure 1)
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Figure 1.
Strasberg classification of bile
duct injury 1995

Right hepatic duct Left hepatic duct:

Minor hepatic duct
Common hepatic duct
Cystic duct

Common bile duct

Confluence of Aberrant
hepatic ducts right hepatic
duct
E3 E4 ES

The laparoscopic procedure was the hepatoduodenal ligament (HDL) was
performed with the patient in the supine carried out with the isolation of the com-
position with legs apart (French posi- mon hepatic duct (CHD) and subsequent
tion). A five-port technique was used for transection below the confluence to pre-
laparoscopic access. After trocar place- pare the site for hepaticojejunostomy.
ment, abdominal cavity organs were re- Then, the jejunum was isolated 40-
vised, and adhesiolysis was performed 60 cm from the Treitz angle and tran-
in the subhepatic space. Mobilization of sected with a stapling device (Endo GIA
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Figure 2.

Laparoscopic view

of anastomosis between the
posterior wall of the biliary
ducts and the posterior wall
of the intestine

Figure 3.

Laparoscopic view of anasto-
mosis between the anterior
wall of the biliary ducts (A)
and the posterior wall of the
intestine (B).

45mm). At a distance of 80 cm on the
isolated Roux limb behind the ileocecal
bowel, it was brought to the liver hilum.
The anastomosis was created using at-
raumatic PDS 5/0 or 4/0 sutures, either
continuous or interrupted. Subsequent-

BECTHUK XUPYPITUN KA3SAXCTAHA

ly, an interintestinal anastomosis was
formed using a stapling device (Endo
GIA 45mm) in a side-to-side fashion. For
monitoring the integrity of the anasto-
mosis, a drainage tube was left in the
subhepatic space and in the pelvis.
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Statistical analysis

Data were analyzed using IBMSPSS
Statistics software (IBMSPSSInc.). Nu-
merical variables were expressed as
mean + SD and categorical variables as
numbers and percentages. Nonparamet-
ric statistics were performed for dataset
analysis. Between-group comparisons
were assessed for numerical variables,
and the Chi-square test was used for cat-
egorical variables. P value <0.05 was con-
sidered statistically significant.

Ethical approval

This study was conducted in strict
accordance with the principles outlined
in the Helsinki Declaration. Before com-
mencing the research, approval was
obtained from the Local Bioethics Com-
mittee of the«National Scientific Surgery

i

BULLETIN OF SURGERY IN KAZAKHSTAN

Center named after A.N. Syzganov» JSC.

Results

The cause of iatrogenic injuries to
the extrahepatic bile ducts was chole-
cystectomy - 28 patients. Among them,
open cholecystectomy (OC) was per-
formed in 14 (50%) cases, while lapa-
roscopic cholecystectomy (LC) was per-
formed in 14 (50%) cases.

During the postoperative period, all
patients underwent scheduled follow-up
examinations at 1, 3, 6, and 12 months.

In the first group, two-stage surgical
treatment was performed in 10 (35.7%)
cases. In the second group, it was per-
formed in 41 (71.9%) cases. During the
first stage, percutaneous transhepatic
cholangiostomy was carried out under
ultrasound and X-ray control.

N22 2024

Figure 4.

Percutaneous transhepatic
cholangiography. The orange
arrow indicates the injury site
of the common hepatic duct
(Type E2 by Strasberg)



FIRST EXPERIENCE OF LAPAROSCOPIC HEPATICOJEJUNOSTOMY

FOR BILE DUCT STRICTURES

Figure 3.

Percutaneous transhepatic

cholangiography performed
1 month after laparoscopic

hepaticojejunostomy.

Table 1.

General clinical characteristics
of patients with bile duct injury
according to Strasberg
classification E1-E2.

o2

The first stage of the operation was
completed with external drainage of the
extrahepatic bile ducts to alleviate bile
hypertension and stabilize the patients’
general condition. The second stage
involved laparoscopic or open hepati-
cojejunostomy on the Roux-en-Y limb.

A statistical difference was found upon
comparison, with the second group hav-
ing more patients with external bile fis-
tulae than the first group (p<0.05).

There were no intraoperative com-
plications observed in either the first or
second groups.

L Chi-
Hepaticoejunostomy )
_— t-statis- | squared
Characteristic . P value
Laparo- tics
Open .
scopic
Number of patients 57 (67.1%) | 28(32.9%) - -
Average age (yr) 45.6 £10.5 47.3+11 -
(26-67) (21-72) 0.691 0.491
Gender (male) 13(15.3%]) 6(7.1%) - 0.236 0.627
Strasberg classifica- | 5/ ,0.00) | 14(16.5%) ; 24201420
tion E1
Strasberg classifica- | 9357 10) | 14(16.5%) . 0.536 | 0464
tion E2
External biliary fistula 41(48.2%) 10(11.8%) - 4.315 | 0.038*
- 1.08£0.18 | 1.24£0.19 . - .
Anastomosis size (cm) (0.8 - 1.6) 09-17) 3.782 0.0002
Duration of the opera- 269+61.06 | 372.3x106.7 5 675* - 0.0001*

tion (min)

(120-435) (120 - 560)
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Intraoperative blood 93.6+70.1 69.2+31.2 -

loss (ml) (50-700) (20 - 150) 1754 0.083
Postoperative bed 1.1+ 4.49 6.7+1.7 « - "
days (6-31) (3-10) 4989 0.0001
Laparoscopic chole- 31(36.5%) | 14(16.5%) - 1787 | 0.181
cystectomy

Open cholecystectomy | 281(32.9%) | 14 (16.5%) - 1.231 0.267
*t -test statistical significance; P<0.05 was considered statistically significant

When comparing postoperative
complications, a statistically significant
difference was observed. Complications
were more common in the second group
than in the first group (p<0.05]). In the
postoperative period, one patient (1.7%)
developed a stricture of the hepatico-
enterostomy (HEA] two years after the
open HEA procedure, and considering
the HEA stricture, the patient underwent
biliary stenting. Four patients (7.1%)
were diagnosed with postoperative ven-
tral hernia, which subsequently required
reoperation for postoperative ventral

hernia repair. Eight patients (14.1%) ex-
perienced wound infection in the post-
operative period. There were no cases of
mortality recorded.

The average postoperative hospital
stay in the first group was 6.7 + 1.7 days
(range: 3-10), while in the second group,
it was 11.1 = 4.49 days (range: 6-31). A
statistically significant difference was
found when comparing the number of
postoperative hospital days. Postopera-
tive hospital days were higher in patients
in the second group compared to those
in the first group (p<0.05).

Hepaticoejunostomy 7 st p
- - o s a_
Complications Open Lapar.o- OR 95 % CI tistic | value
scopic

Total complications | 15(17.6%) | 1(1.2%) | 9.64° [1.2;77.3] 2.13* | 0.03*
Bleeding 1(1.2%]) 0 1.51 [0.06;38.3] 0.251 | 0.802
Hepatic Subcapsular | 1 (1 50) | 1(1.2%) | 0.48 | [0.03;8.011 | 0.509 | 0.611
Biloma
Anastomosis 1(1.2%) 0 1.51 | [0.06;38.3] | 0.251 | 0.802
stricture
Wound Suppuration 8 (9.4%) 0 9.79¢ | [0.54;175.98] | 1.547 | 0.122
Ventral hernia 4 (4.7) 0 4.79° | [0.25;92.24] | 1.039 | 0.299
*z-test statistical significance; P<0.05 was considered statistically significant;
® OR>1 means that the event is directly related and has a chance of occurring in the
first group.

BULLETIN OF SURGERY IN KAZAKHSTAN  N22 - 2024

Figure 6.

Comparison between patient
postoperative wounds after
(A) laparoscopic and (B)
open hepaticojejunostomy

Table 2.
Postoperative complications
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Discussion

Hepaticojejunostomy on an isolated
Roux-en-Y loop is the most common-
ly performed surgical procedure in the
treatment of BDI after multiple attempts
to restore bile duct patency using endo-
scopic retrograde cholangiopancreatog-
raphy (ERCP) and percutaneous tran-
shepatic cholangiostomy. The majority of
available literature on the surgical treat-
ment and outcomes of post-cholecys-
tectomy bile duct injuries involves open
surgical intervention,® as BDI is typical-
ly associated with severe adhesion for-
mation in the subhepatic space, posing
technical challenges.'"™ Currently, lap-
aroscopic and robotic methods have be-
come widely adopted in specialized cen-
ters equipped with appropriate medical
equipment and experienced hepatobili-
ary surgeons. The outcomes of laparo-
scopic and robotic approaches for creat-
ing hepaticojejunostomy in patients with
scar strictures can be comparable to
those of open methods. Additionally, they
offer several advantages such as better
cosmetic results and faster recovery in
the postoperative period.”0

In our center, robotic technology is
not available. However, the possibilities
of using laparoscopic access in abdom-
inal surgery, such as gastropancre-
aticoduodenal resections, liver resec-
tions, and intestinal anastomoses, have
prompted us to propose laparoscopic
repair of bile duct injuries after chole-
cystectomy. In our study, patients who
underwent laparoscopic hepaticojeju-
nostomy met the criteria for laparoscop-
ic hepaticojejunostomy proposed by Gup-
ta et al.: type E1-2 injuries according to
the Strasberg classification, with a duct
diameter of more than 3 mm."™ Despite
its technical complexity, the laparoscop-
ic approach offers advantages over open
access in terms of better intraoperative
visualization, allowing for precise exe-
cution of a wide anastomosis.Literature
also includes data on the application of
the laparoscopic method of hepaticoje-
junostomy in patients with complex bile
duct injuries classified as Strasberg E3-
E4. However, for these injuries, we did
not utilize the laparoscopic method due

to the lack of conditions for precise tech-
nique execution. In cases of complex bile
duct injuries, we recommend an open
approach for creating hepaticojejunos-
tomy to avoid a higher incidence of com-
plications.™

The duration of volumetric laparo-
scopic surgeries is significantly longer
compared to traditional open surgery.'"
The analysis of intraoperative param-
eters demonstrated that the duration
of laparoscopic hepaticojejunostomy
is statistically significantly longer than
open hepaticojejunostomy (p<0.05). This
could be associated with technical dif-
ficulties such as an unstable operative
field, limited degree of freedom of move-
ment, and challenges in complex suture
placement.2

Complications of hepaticojejunosto-
my include bile leakage, anastomotic in-
sufficiency, cholangitis, adhesive intes-
tinal obstruction, postoperative ventral
hernia, and surgical site infection. In our
study, we found a significantly higher in-
cidence of postoperative complications
in the open hepaticojejunostomy group,
which was 9 times greater than in the
laparoscopic group (p<0.05). Analysis of
postoperative complications in the open
surgery group revealed a predominance
of wound infection, attributed to repeat-
ed entries into the abdominal cavity via
open methods within 3-6 months. The
absence of large incisions in laparo-
scopic surgeries helped reduce com-
plications related to the surgical wound
(infection, hernias).

The results presented in the study
confirm the benefits of minimally invasive
approaches in the treatment of bile duct
injuries. These benefits include excellent
cosmetic outcomes due to the absence
of a large incision, shorter postoperative
recovery times, which are attributed to
quicker removal of the safety drain and
cessation of analgesic use.

It is important to emphasize that
the performance of laparoscopic hepa-
ticojejunostomy should be conducted
in surgical centers equipped with the
necessary experience and highly skilled
specialists.”? This requirement is due
to the complexity of minimally invasive
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surgeries. Expanding the practice of this
technique contributes to improving the
effectiveness of treatment for patients
with scar strictures of the bile ducts af-
ter cholecystectomy.

Limitation: In our study, there are
several limitations. Firstly, a small num-
ber of patients suitable for laparoscop-
ic hepaticojejunostomy were included.
Secondly, insufficient professional ex-
pertise of operating surgeons also limits
the performance of this operation in oth-
er centers. Thirdly, the study was limited
to data from only one center, which may
have affected the reliability of the re-
sults. Nevertheless, based on our data,
we believe that laparoscopic hepaticoje-
junostomy is safe and effective.

What’s known? Given the preva-
lence of cholecystectomy worldwide,
bile duct injury represents a significant
potential burden on healthcare, as it can
lead to disability.

What’s new? The absence of a neg-
ative effect of the minimally invasive ap-
proach on the number of postoperative
complications and on long-term treat-
ment outcomes compared to traditional
open surgery confirms the prospects for
expanding the use of laparoscopic sur-
gery in the treatment of bile duct injuries
after cholecystectomy.
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Abstract

The current treatment algorithm for patients with non-valvular atrial fibrillation (AF)
includes anticoagulation to prevent stroke and systemic embolism, improvement of AF
symptom control by heart rate reduction or restoration and maintenance of sinus rhythm,
and treatment of cardiovascular and other comorbidities. The evaluation of patients with
AF should be structured and include assessment of stroke risk, symptom severity, se-
verity of the AF burden (type of arrhythmia, number and duration of episodes, etc.) and
predisposing condition. The use of the CHA2DS2-VASc (risk of stroke), HAS-BLED (risk of
bleeding), EHRA (severity of AF symptoms), and 2MACE (risk of cardiovascular outcomes)
scales is important to help assess the likelihood of adverse outcomes and select the op-
timal treatment to protect not only against stroke but also against cardiovascular events.
It should be noted that the HAS-BLED scale is primarily necessary for identification of
bleeding risk factors, the modification of which allows to increase the safety of antico-
agulant therapy, and a high index value according to this scale can’t serve as a reason to
refuse anticoagulation in a patient with AF. New scales of stroke and hemorrhagic com-
plications risk assessment in patients with AF on the basis of clinical parameters and lab-
oratory biomarkers have been proposed, but their possible advantages over the existing
indices need to be confirmed in special studies.
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TyiiiH ce3gep:

XKypekwenepaiH ¢pubpunnaymscel,
WHCYNILT, KaH KeTy, Tapa3blinap,

Tikene aybi3Lia aHTMKOarynsHTTap,
MUOKapA MHPAPKTICI, MHTEPBEHUMNSAIbIK
apuTMOIOrus, Kapanoaorus.

Ty>XbIpbIM

KnanaHmblk emec xypekiienep ¢ubpunnaumsacel DKP) bap HaykacTapabl emaeyaiH
3aMaHaym anropuTMi MHCYNbT NEH XYyhenik aMbonusanapablH aagblH any, >Kypek CofFy >ui-
NiriH TOMEHAETY HEMEeCe CUHYCTbIK bipFakTbl KasnblHA KeNTipy XaHe ycTan Typy apKbl-
nbl KO benrinepiH bakbinayabl >XakcapTy XaHe XYpeK-KaH TaMmblpfiapbl XaHe backa aa
KaTap XXYpeTiH aypynapibl eMfey MakcaTblHAA aHTUKOArynauusHbl KamMTuabl. XXPO-MeH
ayblpaTblH HayKacTapAbl TEKCEPY KYPbUIbIMAbI D0Nybl KepeK KaHEe UHCYNLT KayriH, CUMM-
TOMAAPAbLIH aybipibiFbiH, X® xykTemeciHiH ayblipabifbiH (@apuTMWa Typi, anu3onTapabiy
CaHbl MEH y3aKTblfbl XaHe T.6.) >xaHe beniMainik xarmaibiH baranaynbl KaMTybl Kepek.
Cha2ds2-vasc (nHcynst kayni), HAS-BLED (kaH kety kayni), EHRA DK® cumntompapbi-
HbIH ayblpbifbl) xaHe 2MACE [>ypek-kaH TaMbipaapbl Kayni) WkananapbiH KoigaHy eTe
MaHbI3abl. byn Konancbi3 HaTUXKeNepAiH biIKTUManablfblH DaFranayra KeHe WMHCYnbTTaH
faHa eMec, COHbIMEH KaTap OHTalNbl eMAeyai TaHaayra keMekTeceni. AiiTa KeTy Kepek,
HAS-BLED wkanacbl eH anfbiMeH KaH KeTy KayniHiH dakTopfiiapblH aHbIKTay YLUiH KaXeT,
onapablH MoLMOUKALMACH aHTUKOAryNAHTTbIK TepanuaHblH KayincisgiriH xakcapTyra
MYMKiHIIK 6epepi xoHe ocbl LWKasa bonblHLWa Xofapbl MHAeKC MaHi XK® bap HaykacTa
aHTMKoarynsauuanaH bac TapTtyFa Heris bona anMangbl. KnuHukanblk KepceTkiliTep MeH
3epTxaHanblk buomMapkepnep HerisiHge KO bap HaykacTapZa UHCY/bT NEH reMopparus-
NblK aCcKbIHYNapAblH KayniH baranayablH >kaHa LiKananapbl yCbiHblALbI, bipak onapabiH
KONZaHbICTaFbl MHOEKCTEPAEH bIKTUMaN apThIKLUbIIbIKTapbl apHalbl 3epTTeyaepae pac-
Tayabl KaXeT eTef,.

Kakue wkanbl po/HKeH Ucnosib3oBaTb Kapauonor

y nauueHTtoB ¢ dubpunnsaumen npeacepaun?
Y10 HOBOro?
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BuxaHoB KeHxxebek AnnbekoBuy
kenzhebek10@mail.ru

KoHenukt nutepecos:
ABTOpbI 3aIBASIKOT 06 OTCYTCTBUM
KOHQNKTa MHTepecoB

KnroueBsbie cnoBa:

@ubpunnaumns npescepanii, MHCybT,
KpoBOTe4eHue, LKasbl, MPsiMble
nepopasnbHble aHTUKOAryasiHTbl,
WHGapKT MUoKapAa,
WHTepPBEHUMOHHAs apUTMOIIOrHS,
KapAaunonorus.

BumxkaHoB K.A."?, BaumbeToB A.K.3, BaiMaxaHoB b.B.?,
KaHues LU.A.%, U6ekeHoB 0.T.2, CapceHb6aeBa A.B.?,
UcmaunnoBa IN.H.’

"HAO "Kazaxckuin HaunoHanbHbIn YHUBEpcUTeT

nmenn Anb-®apabu”, Anmatsl, KazaxcTtaH

2HAO "Kazaxckuin HaunoHanbHbln MeguumHcknin YHuBepcuteT
nmenun C. 1 Acdpenpgmapoa”, AnmaTel, KazaxcraH

SHYO "KazaxctaHcko-Poccuinckmnin MegnumnHcknn YHnsepcutet”,
AnmaTsbl, KasaxcTaH

AHHOTaUuA

CoBpeMeHHbIN anropuT™M nevyeHuns BonbHbIX C HekNanaHHoM Gubpunnaumen npeg-
cepauin (OM) npegnonaraeT aHTUKOATYAALMIO C LENbo MPOPUIAKTUKN MHCYbTA U CU-
CTeMHbIX 3Mbonui, ynyylueHune KoHTpons cumntomoB ®F1 nyTeM ypexkeHUs 4acToTbl cep-
LEeYHbIX COKpaLLEeHWU UM BOCCTAaHOBAEHUS U YAEPXKAaHUSA CUHYCOBOIO PUTMa U JleYeHune
CepAeYHO-COCYANCTbIX U APYTrMX COMYTCTBYOLWMX 3aboneBaHunin. ObcnepoBaHve naymeH-
ToB ¢ Ol f0AXKHO bbITh CTPYKTYPUPOBAHHbLIM M BKJIOYaTh B CeDOS OLLEHKY pUcka UHCYMb-
Ta, BbIPAXKEHHOCTW CUMMTOMOB, TAXECTU Harpysku @I (Tun apuTMmUm, Yncio v anTenb-
HOCTb 3MM3040B M T.M.] M NpefpacrnonaratLero coctosHus. BaxHoe 3HauyeHne nMmeet
ncnonb3oBanune wkan CHA2DS2-VASc (puck unHcynstal, HAS-BLED (puck kposoTeye-
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Husa), wkanbl EHRA (BbipaxkeHHocTs cumntomos P n 2MACE (puck cepaeyHo-cocyam-
CTbIX MCXOA0B), KOTOPbIE NMOMOTaloT OLEHWUTb BEPOSTHOCTL HEBAaronpUATHBIX UCXOLO0B 1
BbIbpaTb onNTMMasnbHoe NeveHune, obecneynBatoLLlee 3alMTy He TObKO OT MHCYNIbTA, HO U
OT CepLeyvyHo-CcocyamcTbiX cobbiTnin. CnepyeT oTMeTUTb, YTo Wkana HAS-BLED B nepsyto
oyepenb HeobxoanMa ans naeHTUdMKaLm GakTopoB pUcka KpoBOTEYEHUIN, MoANdUKa-
1S KOTOPbIX MO3BOJIET NOBbICUTb He@30MacHOCTb aHTUKOAryNAHTHON Tepanuu, a BbICO-
KOe 3HauyeHue MHAEeKca Mo 3TOW LiKane He MOXET CIYXXWUTb OCHOBaHMEM LS 0TKa3a oT
aHTukoarynauuv y naumerta ¢ Orl. MNpennoxeHbl HOBbIE LUKabl OLLEHKM pUCcKa MHCYNbTa
M reMopparmyeckux ocnoxHeHui y bonbHbix ¢ @1 Ha ocHoBe KIIMHUYECKUX NoKasaTenen
1 nabopaTtopHbix BroMapkepoB, 0fHAKO MX BO3MOXHble MPeuMyLLecTBa Mepen cyllie-
CTBYIOLLUMWN UHAEKCAMU HYXXAOTCS B MOLTBEPKAEHUUN B CieliuanbHbIX UCCIef0BaHNUAX.

Management of patients with atrial
fibrillation (AF) includes anticoagulation
for prevention of stroke and systemic
embolism, improvement of AF-related
symptoms by rate or rhythm control, and
treatment for cardiovascular and oth-
er comorbidities. The structured char-
acterization of AF should address four
AF-related domains, that is, stroke risk,
symptom severity, AF burden (type of AF,
number and duration of episodes, etc.],
and substrate severity. Various scores,
i.e. EHRA (severity of AF-related symp-
toms), and 2MACE (risk of cardiovascu-
lar events), can be used to estimate the
risk of outcomes and for treatment deci-
sions. Noteworthy, bleeding risk assess-
ment using HAS-BLED score focuses at-
tention on modifiable risk factors. New
clinicaland biomarker-based risk scores
were developed. However, their potential
advantages over existing scores should
be confirmed in clinical studies.

The incidence of atrial fibrillation
(AF) in the adult population is 2-4% [1].
It increases with age, including due to
various comorbidities and risk factors,
such as arterial hypertension, diabetes
mellitus, coronary heart disease, chron-
ic kidney disease, obesity, alcohol con-
sumption, smoking, etc. In the coming
years, we can expect a further increase
in the prevalence of AF not only due to
increasing life expectancy and aging of
the population, but also due to the intro-
duction of new systems for screening of
rhythm disorders using mobile technol-
ogies [smartphones] that allow register-
ing low-symptomatic or asymptomatic
rhythm disorders [2]. For example, in
the REHEARSE-AF study, recording of
single-lead ECG using a smartphone/

BULLETIN OF SURGERY IN KAZAKHSTAN

tablet twice a week for 12 months in pa-
tients aged 265 years resulted in a 3.9-
fold increase in the rate of AF diagnosis
compared with conventional manage-
ment [3]. The use of such devices for AF
screening is most justified in the elderly
and elderly, as well as in patients at high
risk of stroke [4].

AF is associated with more than
3-fold increase in the risk of death [5] and
is one of the main causes of stroke (20-
30% and 10% of ischemic and cryptogen-
ic stroke cases, respectively), which is
characterized by a severe and recurrent
course and often leads to death or dis-
ability [1]. AF is accompanied by cardiac
dysfunction and the development of heart
failure, both with reduced and preserved
left ventricular ejection fraction, which is
observed in 20-30% of such patients and
causes additional deterioration of life
prognosis [6]. Adverse effects of AF also
include reduced quality of life, especially
in women [7], cognitive impairment up to
dementia [8], and frequent hospitaliza-
tions associated with increased costs to
the health care system [9]. According to
a meta-analysis of 35 studies, in a total
of more than 300,000 patients with AF,
the hospitalization rate averaged 43.7
per 100 patients per year, and older age
was one of the main factors associated
with an increased likelihood of hospital-
ization [10].

Management of patients with AF

Current approaches to the exam-
ination, management and treatment of
patients with AF are described in detail
in the relevant recommendations of the
European Society of Cardiology, which
were prepared jointly with the European
Association of Cardiothoracic Surgery
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Figure 1.

Shematic of structured
examination (4S-AF) and
treatment algorithm (ABC) of
patients with non-valvular FP

Table 1.
CHA2DS2-VASC scale for
stroke risk assessment in
patients with non-valvular
AF [18]

Strole AF load Pradispasm
l'iEI!.'. _“lh:[i‘t}r g comditiomn
Scale CHAZDS2-VASc EHRA scale Type of arthythmia, CD_'mf’Ibidiﬁ“-’E_a
total AF load cardiovascular risk
factors Atrial
cardicoyopathy
- . - B E .
Anticoagulation for Improved control of Treatment of
stroke prevention AF symptoms cardiovascular and
o A e

and published in 2020. [11]. These rec-
ommendations contain some important
innovations, in particular, it was pro-
posed to use a structured scheme of
patient examination (4S-AF), involving
the analysis of 4 domains (Fig. 1): stroke
risk, symptom severity, severity of AF
burden, and predisposing condition (AF
substrate) [12]. Assessment of the above
factors, including using special scales,
such as CHA2DS2-VASc, HAS-BLED,
EHRA scale, 2MACE, etc., has prognos-
tic value and helps to choose the opti-
mal treatment, which aims not only to
provide adequate symptom control and
improve quality of life, but also to pre-
vent adverse clinical outcomes, includ-
ing death. It should be taken into account
that the type of AF (first diagnosed, par-
oxysmal, persistent, long-standing per-
sistent or permanent) is not decisive for
the choice of treatment tactics (exclud-
ing the question of the need to restore
sinus rhythm), for example, to assess
the feasibility of oral anticoagulants for
the prevention of ischemic stroke.

Risk

In order to improve the results of
treatment, experts of the European So-
ciety of Cardiology recommended using
the ABC algorithm, where A - Anticoagu-
lation/Avoid stroke, B - Better symptom
management and C - Cardiovascular and
Comorbidity optimization (Fig. 1) [13].
The results of clinical trials have shown
that implementation of the above algo-
rithm is associated with a reduced risk
of death from any cause, cardiovascular
events, a combined endpoint including
stroke, major bleeding and cardiovascu-
lar death, and treatment costs [14-16].
D. Pastori et al. studied the effective-
ness of treatment according to the ABC
algorithm in preventing cardiovascular
complications in a prospective study in
907 patients [17]. In the group of 198 pa-
tients who received optimal treatment
for about 3 years there was a significant
reduction in the risk of any cardiovascu-
lar events by 60% (p = 0.003) compared
to that in patients in whom at least one
component of treatment did not corre-
spond to the optimal one.

Definition Score
factors
C Clinical symptoms of CHF, moderate and severe LV systolic dysfunc- | 1
tion (including asymptomatic), hypertrophic cardiomyopathy
H Arterial hypertension (SBP 140 mm Hg, DBP 390 mm Hg) or taking | 1
anti-hypertensive medications (target BP for AF 120-129/<80 mm
Hg).
A Over 75 years of age 2

BECTHUK XUPYPITMU KASAXCTAHA N22.2024



WHAT SCALES SHOULD THE CARDIOLOGIST USE IN PATIENTS
WITH ATRIAL FIBRILLATION? WHAT IS NEW?

myocardial infarction, clinically significant peripheral atherosclero-
sis, atherosclerotic plaque in the aorta)

D Type 1 and 2 diabetes mellitus (fasting glycemia more than 7 mmol/L | 1
or taking sugar-lowering drugs or insulin therapy)

S History of stroke/TIA/thromboembolism 2

\% History of cardiovascular disease (angiographically confirmed CID,

A Age 65-74

1

Sc

Female gender

1

Anticoagulant therapy

The CHA2DS2-VASc scale is used
to assess the risk of stroke in patients
with atrial fibrillation who require an-
ticoagulant use (Table. 1) [18], which
includes congestive heart failure, arte-
rial hypertension, age 275 years, diabe-
tes mellitus, stroke/transient ischemic
disease attack/system. embolism in the
anamnesis, cardiovascular diseases,
including stenosing coronary athero-
sclerosis, confirmed by angiography,
myocardial infarction, atherosclerosis

of peripheral arteries or plaques in the
aorta, age 65-74 years and women [18].
It should be noted that female gen-
der changes the overall risk of stroke
rather than being a risk factor in itself
[19], since in the absence of addition-
al risk factors, women have the same
low probability of stroke as men, with
the CHA2DS2-VASc index equal to 0. At
the same time, if there is at least one
additional risk factor, the probability of
stroke increases in women to a greater
extent than in men [20].

[ Patient with AF - assessing the need for anticoagulation ]

-
|

Mechanical prosthetic valve or moderate/severe mitral stenosis

Ho Yes
Step 1: ldentify low-risk Vitamin K antagonists (the target
tients INR depends on the
pansn type of heart defect and
prosthesis)
I A Y
( Is the risk of stroke low? |
L (CHA 2D5 -2VASc 0 in men and 1 in women) J
Hao l‘l‘es
Step 2: Discuss anticoagulation in Antithrombotic therapy!
all patients with CHA 205 2-VASc is not required
z1in men and 2 in women.
Evaluate the presence of
modifiable risk factors for bleeding,
especially in patients with HAS-
BLED =3 who require closer
monitoring. High bleeding risk does [ R |
not negate the need for CHA 2D5;-VASe J
anticoagulation . - .
1in men =2 in men
1in women =3 in women

Anticoagulation iz possible

Anticoagulation
recommended [class la)

(class lla)

Step 3: Stort anticoagulant therapy
[FOACs are considered fist-line drugs)

In recent years, researchers have reflecting myocardial damage (troponin],
shown great interest in studying the role cardiac dysfunction [(natriuretic pep-
of various biomarkers, including those tides), myocardial fibrosis (galectin-3),
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Figure 2.
Anticoagulant therapy in
patients with non-valvular AF
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Table 2.

HAS-BLED scale for bleeding
risk assessment in patients
with non-valvular AF [22].

impaired renal function (creatinine, cys-
tatin C), inflammation (C-reactive pro-
tein, cytokines) and coagulant activity I
(D-dimer]), which may be associated with
the pathogenesis of thrombosis, clinical
outcomes and treatment effects [21].
The scales of stroke risk assessment
in patients with AF are proposed, based
not only on clinical risk factors, but also
on some laboratory parameters, for ex-
ample, the ABC scale takes into account
the patient’s age, the presence of stroke/
transient ischemic attack (TIA) in the an-
amnesis and the levels of highly active

sensitive troponin and NT-pro-BNP. The
use of some new scales has increased
the accuracy of predicting stroke risk in
patients with atrial fibrillation, although
the practical significance of their pos-
sible advantages over the generally ac-
cepted scale is small. CHA2DS2-VASc
raises doubts, including due to the need
for additional costs for the determina-
tion of biomarkers. However, it cannot be
excluded that the latter they can be used
to more accurately assess the likelihood
of stroke in patients whose risk of stroke
is regarded as low.

Risk Definition Score
factors

H Uncontrolled arterial hypertension (SBP>160 mmHg]) 1

A Renal and/or liver dysfunction (dialysis, kidney transplantation, | 1*
serum creatinine >200 mmol/L, cirrhosis, bilirubin level more than
2 times the upper limit of normal, AST/ALT/alkaline phosphatase
more than 3 times the upper limit of normal)

S Stroke (ischemic or hemorrhagic stroke) 1

Bleeding history or predisposition to bleeding (previous major | 1
bleeding, anemia, severe thrombocytopenial

Labile INR in patients receiving vitamin K antagonists 1

Older age (age>65 years or “frail” patient) 1

Concomitant use of medications (antiaggregants and NSAIDs)
and/or alcohol (heavy drinking or more than 14 units per week]

Before prescribing oral anticoagu-
lants to patients with AF, it is necessary
to assess the risk of bleeding. For this,
the HAS-BLED scale is usually used (Ta-
ble 2). This school retains its importance
despite the emergence of new indices,
including those that take into account
not only clinical and demographic indi-
cators, but also the levels of laboratory
biomarkers. For example, the ABC index
is calculated taking into account age, a
history of bleeding and laboratory bio-
markers, including GDF-15, highly sen-
sitive troponin and hemoglobin [22]. The
recommendations of the European Soci-
ety of Cardiology specifically emphasize
that there is a high risk of bleeding in the
absence of absolute contraindications
cannot serve as a reason for refusing
anticoagulation therapy, since the “pure”
clinical benefit of anticoagulation is even
higher in such patients. Risk assess-
ment of hemorrhagic complications is

primarily necessary to identify patients
who need more careful monitoring (for
example, every 4 weeks, not 4-6 months)
and modification of risk factors.

Some risk factors for bleeding (age
over 65, history of bleeding, renal re-
placement therapy, malignant tumors,
genetic factors, etc.] are unmodified, but
many others can be eliminated or re-
duced (arterial hypertension, concom-
itant administration of antithrombotic
drugs alcohol abuse, anemia, thrombo-
cytopenia, dangerous hobbies, etc.). It
should also be taken into account that
the change in the risk profile of bleed-
ing in dynamics is of great importance
for predicting more severe blood flow
than its initial value. In a clinical study,
a significant (3.5-fold) increase in the
risk of major bleeding over the next 3
months was revealed in patients who
had a change in the index on the HAS-
BLED scale.
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The tendency to fall by itself is not
an independent risk factor for bleed-
ing on the background of anticoagulant
therapy, however, a fall injury in an el-
derly patient taking oral anticoagulants
can lead to more severe bleeding, for
example intracranial. Interesting data
were obtained in one study that simu-
lated the effects of falls in patients re-
ceiving oral anticoagulants. The authors
showed that patients taking warfarin
should fall about 295 times a year so that
the threat of serious bleeding outweighs
the benefit of reducing the risk of isch-
emic stroke. Nevertheless, these data do
not negate the need to prevent falls with
simple measures, such as the use of as-
sistive devices when walking, wearing
appropriate shoes, removing obstacles
for an elderly person in an apartment
(carpets, extra furniture).

Indications for the appointment
of oral anticoagulants in the new rec-
ommendations of the European Society
of Cardiology have not changed. Their
use is necessary if the index value on
the CHA2DS?2 scale-VASc is at least 2 in
males and 3 in females. This means that
oral anticoagulants should be prescribed
to all patients with AF (Atrial fibrillation)
(regardless of gender) who have reached
the age of 75 years, and patients aged
65-74 years in the presence of at least
one additional risk factor for stroke, for
example, arterial hypertension or diabe-
tes mellitus, while at a younger age the
basis for anticoagulation is the presence
of at least two risk factors in both men
and women (Fig. 2] . If the index on the
CHA2DS2-VASc scale is 1 in men or 2
in women, then anticoagulant therapy
is considered possible, although clear
indications for its appointment in such
cases are not given in the recommen-
dations. AF (Atrial fibrillation) usually
develops in elderly and senile people
suffering from various diseases. There-
fore, the index on the CHA2DS2-VASc
scale in most patients with this arrhyth-
mia exceeds these values, justifying the
use of anticoagulants. In addition, the
CHA2DS2-VASc index tends to increase
both due to age and the addition of new
diseases that increase the risk of stroke.
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It should be emphasized once again that
the type of AF (Atrial fibrillation (parox-
ysmal/persistent or permanent] does
not matter for solving the issue of anti-
coagulant therapy and is not taken into
account when calculating the index on
the CHA2DS2-VASc scale.

Vitamin K antagonists, primarily
warfarin, or direct oral anticoagulants
(OAC), including rivaroxaban, apixaban,
dabigatran and edoxaban (the latter is
not registered in the Russian Federation)
are used to prevent stroke in patients
with non-valvular AF. Combined therapy
with acetylsalicylic acid and clopidogrel
in such patients was inferior in effective-
ness to warfarin and was accompanied
by a comparable risk of bleeding [24],
and monotherapy with acetylsalicylic
acid was ineffective and associated with
a higher risk of ischemic stroke in elder-
ly people with AF [25]. Thus, antiplate-
let drugs should not be considered as a
safer alternative to oral anticoagulants
in patients with AF who need effective
stroke prevention.

Currently, oral anticoagulants
(OAC) are considered first-line drugs
in stroke prevention in patients with
non-valvular AF [11]. In registration clin-
ical trials, all drugs of this group were
at least as effective as warfarin. How-
ever, a meta-analysis of clinical studies
in patients receiving oral anticoagulants
revealed a 19% reduction in the risk of
stroke and systemic embolism com-
pared to that with warfarin treatment, a
51% reduction in the risk of hemorrhagic
stroke and a 10% reduction in the risk of
death from any cause. In addition, when
using oral anticoagulants (OAC), there
was an unreliable decrease in the risk
of major bleeding by 14% and a statis-
tically significant decrease in the risk of
intracranial bleeding by 52%, while the
frequency of gastrointestinal bleeding
increased by 25% [26]. These data allow
us to consider oral anticoagulants (OAC)
as a whole as a more effective and safer
alternative to indirect anticoagulants.

Unlike oral anticoagulants (OAC],
warfarin can interact with various medi-
cations that can enhance or, conversely,
weaken its anticoagulant effect. When
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treating with indirect anticoagulants, it
is necessary to regularly monitor the in-
ternational normalized ratio (INR] and, if
necessary, adjust their doses. In gener-
al, vitamin K antagonists are considered
effective and relatively safe drugs if the
INR can be maintained in the therapeu-
tic range for more than 70% of the time,
although this is not always possible. A
scale is proposed SAMe-TT2R2 (female,
age less than 60 years, presence of at
least two concomitant diseases, such as
arterial  hypertension, diabetes mel-
litus, coronary artery disease, athero-
sclerosis of peripheral arteries, heart
failure, a history of stroke, lung disease
and liver or kidney damage, treatment
with certain drugs, smoking, non-Eu-
ropean race), which makes it possible
to identify patients with AF, in whom it
is more difficult to ensure an adequate
anticoagulant effect of warfarin [27].
The index value on this scale >2 serves
as an additional argument in favor of
choosing oral anticoagulants (POAC). If
the patient still has to prescribe warfarin
or another vitamin K antagonist (usually
for economic reasons), then additional
measures should be taken to increase
the effectiveness and safety of therapy,
for example, more frequent monitoring
of INR, repeated consultations.

The efficacy profile of oral antico-
agulants (OAC) in stroke prevention in
patients with non-valvular AF was also
confirmed in post-registration studies,
the results of which corresponded to
those of randomized controlled trials
[28-30]. P. Kirchhof et al. the results of
the use of rivaroxaban in 11121 patients
with non-valvular AF (average age 70.5
1 10.5 years) were summarized; 42.9%
of women) included in studies con-
ducted in routine clinical practice in 47
countries under the XANTUS (Xarelto
for Prevention of Stroke in Patients with
Atrial Fibrillation) program [31]. Pro-
spective research design increases the
clinical value of the data obtained. Pa-
tients with AF who started taking rivar-
oxaban were monitored for 1 year. The
frequency of major bleeding averaged
1.7 per 100 patient-years, death from
any cause - 1.9 per 100 patient-years,

stroke and systemic embolism - 1.0
per 100 patient-years. For comparison,
the frequency of the primary endpoint,
which included stroke and systemic em-
bolism, in the randomized ROCKET AF
study, confirmed the effectiveness of
rivaroxaban in stroke prevention in pa-
tients with non-valvular AF, it was 1.7
per 100 patient-years [32]. The incidence
of both bleeding and stroke was low in
all countries participating in the XANTUS
program, and the proportion of patients
who continued taking rivaroxaban during
the year was 77.4% (from 66.4% in East
Asian countries to 84.4% in Western Eu-
rope). The high adherence to anticoag-
ulant therapy reflects the convenience
of using rivaroxaban, including the ab-
sence of the need for dose titration and
regular monitoring of INR, the low risk of
interaction with other drugs, the stability
of the anticoagulant effect and the possi-
bility of prescribing once a day.

All DOACs are partially eliminated
by the kidneys, dabigatran to a greater
extent and rivaroxaban and apixaban to
a lesser extent, so renal function should
be taken into account when choosing a
drug and its dose. For example, the dose
of rivaroxaban in patients with creati-
nine clearance15-49 ml/min should be
reduced from 20 to 15 mg once daily. To
ensure the safety of anticoagulant ther-
apy in patients with atrial fibrillation, it
is necessary to regularly monitor renal
function using creatinine clearance cal-
culated using the Cockcroft-Gold formu-
la, since this is the indicator used in reg-
istration clinical studies. Renal function
should be assessed at least once a year,
or more frequently in patients at risk,
such as those with baseline decreased
renal function. In patients with impaired
and/or deteriorating renal function, it is
advisable to consider the use of oral an-
ticoagulants, which are less excreted by
the kidneys (rivaroxaban or apixaban).

The practice guideline of the Euro-
pean Association of Arrhythmology rec-
ommends measuring creatinine clear-
ance every 6 months in patients aged >75
years (especially when treated with dab-
igatran) and “frail” patients. To estimate
the minimum interval for determining
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creatinine clearance in patients with
initially reduced renal function, creati-
nine clearance should be divided by 10.
For example, in patients with a value of
40 ml/min, creatinine clearance should
be measured at least every 4 months.
It must be taken into account that renal
function can quickly deteriorate under
the influence of various intercurrent dis-
eases, for example, infections or acute
heart failure. Accordingly, in such cases
it is also necessary to measure creati-
nine clearance.

Atrial fibrillation in approximately
a third of cases is combined with stage
[I-V chronic kidney disease (CKD), a de-
crease in the estimated glomerular fil-
tration rate (GFR)<60 ml/min/1.73 m,
which reflects the commonality of risk
factors for the two conditions, such as
old age, arterial hypertension, diabetes
mellitus, etc. Moreover, approximately
every fourth elderly patient with non-val-
vular atrial fibrillation can be expect-
ed to experience progression of CKD.
For example, in the ORBIT-AF Il study
in 6682 patients with atrial fibrillation
(median age 72 years) receiving DOACs
or warfarin, the incidence of creatinine
clearance decreases of more than 20%
and 30% at 1 year of follow-up was 23.1
% and 10.6%, respectively. The combina-
tion of non-valvular AF with CKD is as-
sociated with an additional increase in
the risk of ischemic stroke, bleeding and
other adverse outcomes. In registration
studies of DOACs, more than half of the
patients had evidence of renal impair-
ment. According to a meta-analysis of 4
randomized clinical trials ROCK-ET-AE,
RE-LY, ARISTOTLE and ENGAGE AF-TIMI
48, which studied rivaroxaban, dabiga-
tran, apixaban and edoxaban, accord-
ingly, during the treatment of DOACs
in patients with AF and impaired renal
function, a significant reduction in the
relative risk of stroke and systemic em-
bolism was noted by 20% (p <0.01), ma-
jor bleeding by 21% (p = 0.017) and death
from any cause by 9% (p = 0.031) com-
pared with that with warfarin.

Moreover, the “net” benefit of DO-
ACs, which was assessed taking into
account the risk of not only stroke/sys-
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temic embolism, but also bleeding, in-
creased as renal function worsened and
was highest in patients with creatinine
clearance 30-50 ml/min. In the ROCKET
AF study, progression of CKD, the crite-
rion of which was a decrease in creati-
nine clearance by more than 20% com-
pared to baseline, was detected in 26.3%
of patients. Worsening renal function
was associated with an increased risk of
death from vascular causes, a composite
endpoint of stroke, systemic embolism,
cardiovascular death and myocardial in-
farction, and death from any cause com-
pared with that in patients with stable re-
nal function. Treatment with rivaroxaban
compared with warfarin in patients with
advanced CKD resulted in a reduced risk
of stroke and systemic embolism and did
not increase the risk of major and clini-
cally significant minor bleeding.

Retrospective studies have shown
that DOAC treatment in patients with
non-valvular AF may be associated with
improved renal outcomes compared
with warfarin, including a reduction
in the incidence of acute kidney injury
(AKI) associated with nephropathy due
to over-anticoagulation and glomerular
hemorrhage. In a retrospective study,
the incidence of warfarin-associat-
ed AKI was 33.0% in patients with CKD
and 16.5% in patients with normal renal
function. Treatment with DOACs can be
expected to reduce the risk of AKI due to
a more predictable anticoagulant effect
compared to warfarin. C. Coleman et al.
analyzed renal outcomes in a retrospec-
tive study of 72,000 patients with AF who
started treatment with rivaroxaban or
warfarin at for at least 12 months.

In another retrospective study, re-
nal outcomes were assessed in 9769
patients with nonvalvular AF treated
with various DOACs or warfarin. Treat-
ment with DOACs for 2 years was asso-
ciated with a significant reduction in the
risk of developing or progressing CKD,
in particular the likelihood of a reduc-
tion in GFR by at least 30% (odds ratio
0.77; 95% CI 0.66-0.89; p < 0.001) and
doubling of serum creatinine (0.62; 0.40-
0.95; p =0.03) compared with that during
treatment with warfarin. Improved renal
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prognosis was found with rivaroxaban
and dabigatran, but not with apixaban.
This benefit of rivaroxaban may support
its preferential use in patients with dete-
riorating renal function.

Improved symptom control

To assess the symptoms (palpita-
tions, shortness of breath, fatigue, chest
discomfort, etc.), AF uses a scale pro-
posed by the European Association of
Arrhythmologists (EHRA) and reflecting
the effect of arrhythmia manifestations
on the usual daily activity of patients (Ta-
ble. 3] [46, 47]. It should be borne in mind
that all these symptoms are nonspecif-
ic and may be the result of concomitant
diseases, and it is sometimes possible
to confirm their connection with AF only
retrospectively. In the recommendations
of the European Society of Cardiology, it
is also proposed to assess the severity of
the AF load, which reflects its type, the
total duration of the rhythm disturbance
during ECG monitoring, for example, for
24 hours, the number of arrhythmia epi-
sodes, their maximum duration, etc. [11].
It should be noted that the recommen-
dations lack clear criteria for interpret-
ing the data obtained. In some studies,
an association was found between the
parameters of the FTP load and adverse
clinical outcomes. A. Ganesan et al. in a
meta-analysis of 12 studies in approxi-

mately 100,000 patients with non-par-
oxysmal non-valvular AF revealed an
increased risk of thromboembolism and
death (relative risk 1.384; p <0.001, and
1.217, p <0.001, respectively) compared
with that in patients with paroxysmal AF
[39]. The load of AF may have a certain
effect on the effectiveness of rhythm
control in patients with VP [40]. Never-
theless, according to experts, the avail-
able data on the relationship of the load
of AF with clinical outcomes are insuf-
ficient to give them decisive importance
when choosing a treatment strategy.

The heart rate (HR) control strategy
in patients with non-valvular AF was as
effective in preventing adverse outcomes
as the sinus rhythm control strategy and
often proves to be sufficient to reduce
symptoms, especially in elderly patients
[11]. Research results RACE Il showed
that more “rigid” heart rate control,
which assumed a decrease of <80 per
minute at rest and <110 per minute with
moderate physical activity, does not lead
to a decrease in the overall risk of clini-
cal outcomes [41]. In this regard, the tar-
get value of the resting heart rate when
choosing a heart rate control strategy
may be <110 per minute, although the
goal of therapy may be revised if symp-
toms persist or left ventricular function
worsens.

Table 3.
Scale for assessing the EHRA Symptoms Description
severity of AF symptoms Class
(EHRAI 111 19 absent AF is not accompanied by any symptoms
2a mild AF symptoms do not affect normal daily activity
%b moderate Symptoms of AF fjo not affect normal daily activity, but cause
anxiety in the patient
3 pronounced | Symptoms of AF disrupt normal daily activity
4 disabling Normal daily activity is impossible

To control heart rate in patients with
non-valvular AF, P-blockers are usually
used, as well as digoxin, diltiazem and
verapamil or a combination of these
drugs, while antiarrhythmic agents such
as amiodarone or sotalol are better pre-
scribed to control sinus rhythm. Treat-
ment usually begins with beta-blockers,
although in the presence of chronic ob-
structive pulmonary disease or bron-

chial asthma, the advantages of non-di-
hydropyridine calcium antagonists are
obvious. At the same time, the latter
should not be prescribed to patients
with a left ventricular ejection fraction <
40%. If combination therapy with drugs
that reduce the heart rate is ineffective,
atrioventricular node ablation can be
performed in combination with implan-
tation of an artificial pacemaker.
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As mentioned above, a rhythm con-
trol strategy involving the restoration
and retention of the blue rhythm does
not improve clinical outcomes in pa-
tients with AF, therefore, its primary goal
is to reduce symptoms and improve the
quality of life of patients. The restoration
of the sinus rhythm does not mean that
there is no need to take medications that
reduce heart rate, anticoagulation and
correction of cardiovascular risk factors.

Control of the sinus rhythm can pre-
vent the progression of AF, i.e. its transi-
tion to a more stable form, for example,
the transformation of paroxysmal AF
into persistent or permanent or per-
sistent AF into a permanent form. In an
American cohort study in 955 patients
with newly diagnosed non-valvular AF,
the rate of arrhythmia progression for
12 months against the background of
sinus rhythm control was significantly
lower than against the background of
heart rate control (5.8% and 27.6%, re-
spectively; p <0.001). The progression of
AF was also associated with old age, the
presence of persistent AF and stroke/TIA
in anamnesis. The arguments in favor of
choosing a sinus rhythm control strategy
may be the following:

» younger age of the patient;

+ the first episode of AF or a short
history;

» cardiomyopathy caused by tachy-
cardia;

» absence of pronounced dilatation
of the left atrium;

» absence of heart disease or con-
comitant diseases;

 difficulties in heart rate control;

e transient cause of AF, for exam-
ple, acute illness;

 the patient’s desire.

Methods of monitoring the sinus
rhythm after its restoration by electrical
or medical cardioversion in patients with
paroxysmal or persistent AF include the
use of antiarrhythmic drugs and cath-
eter ablation. The latter is considered
an effective and safe method, although
in the CABANA study catheter ablation
did not significantly reduce the risk of
a combined endpoint, which included
death, disabling stroke, serious bleed-
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ing and cardiac arrest, compared with
drug therapy, but was accompanied by
a significant improvement in the qual-
ity of life. Catheter ablation is usually
performed when at least one class | or
Il antiarrhythmic drug is ineffective or
poorly tolerated, although it can also
be considered as a first-line method in
patients with paroxysmal AF or patients
with persistent AF who lack the main
factors of arrhythmia recurrence after
intervention (such as age, left atrium
dilation, duration of AF, impaired renal
function, etc.) [11]. In addition, catheter
ablation is recommended to restore the
function of the left ventricle in patients
with cardiomyopathy induced by tachy-
cardia, and to increase survival and re-
duce the frequency of hospitalizations in
patients with heart failure and reduced
left ventricular function. At least one
third of patients who have undergone
catheter ablation have relapses of AF
at various times after the intervention.
Currently, various scales have been pro-
posed to assess the risk of recurrence
of arrhythmia after catheter ablation,
including ALARMECc (type of arrhythmia,
left atrium size, renal failure, metabolic
syndrome and cardiomyopathy), BASE-
AF2 (body mass index > 28 kg/m2, left
atrium dilation >40 mm, early recur-
rence of AF after ablation, duration of
AF >6 years and non-paroxysmal form of
arrhythmia), APPLE (age 265 years, per-
sistent AF, decreased glomerular filtra-
tion rate <60 ml/min/1.73 m”, left atrium
diameter 243 mm and left ventricular
ejection fraction <50%), CAAP-AF (cor-
onary heart disease, left atrium diam-
eter, age, persistent or prolonged AF,
ineffectiveness of antiarrhythmic drugs
and female gender]), ATLAS (age over
60 years, non-paroxysmal AF, left atrial
dilatation, female sex and smoking), but
none of them had significant advantag-
es over the others [42]. Modification of
various risk factors, including smoking,
alcohol consumption, arterial hyperten-
sion, obesity, etc., may contribute to im-
proving the results of catheter ablation
in patients with non-valvular AF.

The recommendations of the Eu-
ropean Society of Cardiology highlight
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Table 4.

Scale 2 MASE, designed to
assess the risk of cardiovas-
cular events in patients with
non-valvular AF [11]

the following principles of antiarrhyth-
mic therapy in patients with non-valvu-
lar AF:

* The purpose of antiarrhythmic
therapy is to reduce the symptoms asso-
ciated with AF.

 Antiarrhythmic therapy is charac-
terized by moderate effectiveness in the
prevention of AF relapses.

» Antiarrhythmic therapy reduces
the number of recurrent arrhythmias
rather than completely prevents them.

* If one antiarrhythmic drug is inef-
fective, then an acceptable clinical effect
can be achieved with the help of another
drug.

 Antiarrhythmic therapy is often
accompanied by an arrhythmogenic ef-
fect and extracardial side effects.

* The choice of an antiarrhythmic
drug is primarily dictated by safety, not
effectiveness.

Amiodarone remains the most ef-
fective antiarrhythmic drug in patients
with AF, including those with heart fail-
ure and low left ventricular ejection

fraction. The recommendations indicate
that, taking into account the extracardial
toxicity of amiodarone, it is desirable to
use other antiarrhythmic drugs, if possi-
ble, for longterm control of sinus rhythm
in patients with AF [11]. However, as in
previous versions of the recommenda-
tions, other antiarrhythmic agents, such
as propafenone and sotalol, are recom-
mended to be used only in the absence of
signs of significant structural damage to
the heart. Sotalol can be used in patients
with coronary heart disease under care-
ful monitoring of the QT interval, serum
potassium levels, creatinine clearance
and other risk factors for arrhythmo-
genic effects. The latter include old age,
female gender, impaired kidney and/or
liver function, coronary heart disease,
hypokalemia, cases of sudden death in
relatives. Antiarrhythmic therapy should
not be prescribed to patients with a per-
manent form of AF who receive rhythm
reducing drugs, as well as to patients
with severe conduction disorders if they
do not have a rhythm driver installed.

Acronym Risk factors Score
M Myocardial infarction/coronary artery 1
revascularization in anamnesis
Metabolic syndrome 2
A Age >75 years 2
C Congestive heart failure (ejection fraction<40%) 1
E Thromboembolism 1

Treatment of cardiovascular Vas-
cular and other related diseases

Cardiovascular diseases and risk
factors, on the one hand, contribute to
the development and recurrence of atri-
al fibrillation, and, on the other hand,
they themselves can cause adverse out-
comes, including stroke, heart attack
and death. A. Gdmez-Outes et al. con-
ducted a meta-analysis of 4 clinical trials
in which direct, oral anticoagulants com-
pared with warfarin in general in 71683
patients with non-valvular atrial fibril-
lation [33]. During the follow-up period,
9% of them died, and the adjusted mor-
tality rate was 4.72% per year. The share
of cardiac causes in the structure of total
mortality was 46%. The main risk factors
for death from any cause were heart fail-

ure, persistent/persistent atrial fibrilla-
tion, diabetes mellitus, male gender, old
age and reduced creatinine clearance.
Similar data were obtained in one of the
studies included in the meta-analysis,
ROCKET AF, in which rivaroxaban was
studied [34]. These data indicate the
importance of modifying cardiovascular
risk factors to improve the prognosis in
patients with non-valvular atrial fibril-
lation. Scales are proposed that allow
stratifying patients with non-valvular
atrial fibrillation by the risk of major car-
diovascular events, including fatal and
non-fatal myocardial infarction, coro-
nary artery revascularization and death
from cardiovascular causes. for exam-
ple, based on a prospective cohort study
in 1019 patients with atrial fibrillation,
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a 2MASE index was developed, which is
calculated taking into account age and
the presence of metabolic syndrome,
congestive heart failure and myocardial
infarction/revascularization of the core-
carotid arteries and thromboembolism
in the anamnesis (Table. 4). The value of
the 2MASE index varies from 0 to 7, and
its value =3 allowed predicting the de-
velopment of unfavorable outcomes with
high sensitivity and specificity in patients
with non-valvular atrial fibrillation (risk
ratio 3.92, 95% Cl 2.41-6.40, p <0.001).
Treatment of concomitant diseas-
es and modification of cardiovascular
risk factors are considered as one of the
key components of the modern manage-
ment strategy for patients with atrial
fibrillation [11]. In a randomized RACE
trial 3 more “aggressive” treatment of
concomitant cardiovascular diseases led
to a significant increase in the frequency
of sinus rhythm retention compared with
conventional therapy (75% and 63%, re-
spectively, p = 0.042) [11]. Some studies
have studied the effect of modification of
individual risk factors on the course of
atrial fibrillation. In a randomized study
in 184 patients with atrial fibrillation
who underwent catheter ablation, more
“aggressive” antihypertensive thera-
py did not cause a decrease in the risk
of arrhythmia recurrence after the in-
tervention, but was accompanied by an
increase in the frequency of episodes of
arterial hypotension. At the same time,
optimal glycemic control for 12 months
prior to catheter ablation was associated
with a reduced risk of arrhythmia recur-
rence. In another randomized clinical tri-
al, abstinence caused a decrease in the
frequency of episodes of atrial fibrilla-
tion in patients who regularly consumed
alcohol [35]. On the other hand, caffeine
probably does not significantly affect the
risk of atrial fibrillation, although cof-
fee consumption may be accompanied
by palpitations unrelated to arrhythmia
[36]. Regular moderate physical activ-
ity can have a beneficial effect on the
course of atrial fibrillation, while intense
physical activity, on the contrary, is as-
sociated with an increased risk of its
development [37]. Weight loss in obese
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patients and atrial fibrillation caused a
decrease in symptoms and frequency of
arrhythmia attacks [38]. In general, the
results of modification of individual risk
factors in clinical trials in patients with
atrial fibrillation oca- became ambigu-
ous. This is probably due to the fact that
the development of atrial fibrillation is a
consequence of the interaction of vari-
ous cardiovascular and other risk fac-
tors and diseases.

Atrial fibrillation is often observed
in patients with acute and chronic cor-
onary syndrome, and approximately 10-
15% of patients with atrial fibrillation
have percutaneous interventions on the
coronary arteries (Percutaneous cor-
onary interventions) [39]. Medications
that are used to treat coronary heart dis-
ease, including angiotensin converting
enzyme inhibitors, angiotensin Il recep-
tor blockers, mineralocorticoid receptor
antagonists, statins, may interfere with
the development of atrial fibrillation or
have a beneficial effect on its course,
while beta-blockers or non-dihydropy-
ridine antagonists Calcium compounds
are widely used in patients with atrial
fibrillation to control heart rate. How-
ever, the possibility and feasibility of
combination therapy with oral antico-
agulants and antiplatelet drugs in pa-
tients with coronary heart disease and
atrial fibrillation deserves a separate
discussion, considering the significant
increase in the risk of bleeding on the
background of such treatment. The rec-
ommendations of the European Society
of Cardiology indicate that when choos-
ing antithrombotic drugs and the dura-
tion of antithrombotic therapy in patients
with non-valvular atrial fibrillation who
have undergone acute coronary syn-
drome (Acute coronary syndromes) and/
or Percutaneous coronary interventions,
itis necessary to carefully weigh the risk
of ischemic stroke/systemic embolism,
coronary ischemic complications and
blood-currents associated with taking
anti-thrombotic drugs [11]. In general,
therapy with two antithrombotic drugs,
including direct, oral anticoagulants and
a P2U12 receptor inhibitor (preferably
clopidogrel] was accompanied by a sig-
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nificant reduction in the risk of bleed-
ing compared with triple antithrombotic
therapy. For example, the PIONEER AF-
PCl study included 2124 patients with
non-valvular atrial fibrillation who un-
derwent coronary artery stenting (in half
of cases for acute coronary syndromes),
rivaroxaban therapy at a reduced dose of
15 mg once a day (in patients with im-
paired renal function, it was reduced to
10 mg/day) in combination with a P2Y12
receptor inhibitor (mainly clopidogrel]
for 12 months according to its effec-
tiveness in preventing unfavorable out-
comes, including myocardial infarction,
stroke, stent thrombosis and death from
cardiovascular causes, It was not infe-
rior to vitamin K antagonist therapy in
combination with two antiplatelet drugs,
but was accompanied by a significant re-
duction in the risk of clinically significant
bleeding by 41% [40]. Nevertheless, ex-
perts of the European Society of Cardi-
ology consider desirable a short course
of triple antithrombotic therapy with oral
anticoagulant, aspirin and clopidogrel
(for example, for 51 weeks) in some pa-
tients with atrial Fibrillation who have
undergone Acute coronary syndromes
or Percutaneous coronary interventions,
who have a high risk of ischemic com-
plications [11]. The duration of triple
therapy can be increased to < 1 month if
the threat of stent thrombosis outweighs
the risk of bleeding. Risk factors for
thrombotic complications include diabe-
tes mellitus, a history of acute coronary
syndromes, damage to several coronary
arteries, atherosclerosis of peripheral
arteries, the development of coronary
disease under the age of 45 or its rapid
progression, chronic kidney disease of
stage 3 [11].

Dual therapy with direct, oral an-
ticoagulants and clopidogrel after un-
complicated coronary artery stenting in
patients with acute coronary syndromes
is usually continued for 1 year, and in
patients with stable chronic coronary
artery disease who have undergone per-
cutaneous coronary interventions - for
6 months. If no ischemic complications
were registered during the specified pe-
riod, then in the future it is advisable to

carry out monotherapy with an oral anti-
coagulant. Monotherapy is also recom-
mended for patients with non-valvular
atrial fibrillation and stable ischemic
heart disease.

The arguments in favor of mono-
therapy with oral anticoagulants are,
on the one hand, their supposed effec-
tiveness in the prevention of cardiovas-
cular events, and, on the other hand, a
lower risk of bleeding, which inevitably
increases with the addition of addition-
al anti-thrombotic drugs. R. Kir et al. a
meta-analysis of 28 randomized clinical
trials was conducted, in which direct,
oral anticoagulants were compared with
vitamin K antagonists, antiplatelet drugs
and/or placebo for various indications in
a total of 196761 patients [43]. Treatment
with rivaroxaban was associated with a
reduction in the relative risk of myocardi-
alinfarction by 21% compared with place-
bo and by 31% compared with dabigatran.
Similar data were previously obtained by
other authors. For example, Y. Loke et al.
a meta-analysis of 27 randomized con-
trolled clinical trials revealed a reduction
in the risk of coronary complications with
the use of rivaroxaban compared with
that with the treatment of dabigatran
[44]. When interpreting the data obtained,
it should be taken into account that di-
rect, oral anticoagulants were not ob-
tained in direct comparative studies, and
indications for their use included not only
non-valvular atrial fibrillation, but also
other conditions.

Limitations

There were no significant limitations
during research

Conclusion

The modern strategy for the treat-
ment of patients with non-valvular AF,
which is discussed in detail in the rec-
ommendations of the European Society
of Cardiology 2020, involves anticoag-
ulation for the prevention of stroke and
systemic embolism, improving the con-
trol of AF symptoms by reducing heart
rate or restoring and maintaining sinus
rhythm and optimal treatment of cardio-
vascular and other concomitant diseas-
es that are in the structure of mortality
of patients with AF they occupy an even
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more important place than ischemic
stroke. Data are accumulating demon-
strating additional advantages of POAC
(Primary Options for Acute Care] over
indirect anticoagulants. For example,
meta-analyses of randomized clinical
trials have shown a reduction in the risk
of myocardial infarction/acute coronary
syndrome when treated with rivaroxaban
compared with controls. In retrospective
studies, treatment with rivaroxaban im-
proved renal outcomes in patients with
non-valvular AF. Patients with AF should
undergo a structured examination, in-
cluding an assessment of the risk of
stroke, the severity of symptoms, the se-
verity of the load of AF (type of arrhyth-
mia, number and duration of episodes,
etc.) and predisposing condition. It is
important to use various scales, includ-
ing CHA2DS2-VASc (risk of stroke), HAS-
BLED (risk of bleeding), EHRA scale (se-
verity of AF symptoms) and 2MACE (risk
of cardiovascular outcomes), which help
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