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IMPACTUL MICROBIOTEI INTESTINALE ASUPRA EVOLUTIEI

SPONDILITEI ANCHILOZANTE

IMPACT OF GUT MICROBIOTA ON ANKYLOSING SPONDYLITIS

EVOLUTION

Lia Chislari'?

"' Disciplina de Medicind Internd, Departamentul de Reumatologie si Nefrologie, Universitatea de Stat de Medicind si

Farmacie ,Nicolae Testemitanu’; Chisindu, Republica Moldova;
2 Laboratorul de Reumatologie, Spitalul Clinic Republican ,Timofei Mosneaga’; Chisindu, Republica Moldova

Rezumat

Introducere. Spondilita anchilozantd este prototipul cel mai bine studiat al spondiloartritelor, ce se caracterizeaza prin sacroiliita si spondilita, care
pot duce la anchilozd osoasa.

Obiective. Aprecierea microbiotei intestinale la pacientii cu spondilita anchilozantd si identificarea caracteristicilor specifice ale microbiotei
intestinale pentru fenotipurile spondilita anchilozanta.

Material si metode. In studiu au fost inclusi 60 pacienti — 41 pacienti cu spondilita anchilozantd si 19 — lot martor. Pacientii cu spondilita
anchilozantd au fost recrutati din sectiile de reumatologie si artrologie ale IMSP Spitalul Clinic Republican “Timofei Mosneaga’, baza clinicd a
Disciplinei de reumatologie si nefrologie a IP Universitatea de Stat de Medicina si Farmacie “Nicolae Testemitanu’, pe parcursul anilor 2019-2022.
Rezultate. Au fost determinate 52 de specii bacteriene din materiile fecale ale pacientilor. Genurile predominante au fost definite ca cuprinzénd
mai mult de 1% din totalul bacteriilor intestinale. In grupul cu spondilita anchilozanta au fost detectate 12 specii predominante, dintre ele doar 8
specii au fost detectate in lotul martor, inclusiv 7 genuri depistate in ambele grupuri. Bacteroides au fost speciile cele mai frecvent intdlnite in ambele
grupuri, dar cu reducere semnificativa la pacientii cu spondilita anchilozanta.

Concluzii. Studiul nostru a evidentiat modificdri specifice ale microbiomului intestinal la pacientii cu diferite fenotipuri ale spondilitei anchilozante,
iar modelul de clasificare bazat pe caracteristicile microbiene intestinale ar putea oferi o noud directie pentru diagnosticul clinic precoce. Mai mult,
descoperirea microbilor asociati spondilitei anchilozante in microbiomul intestinal ne poate ajuta sd cautam mai multe tratamente pentru aceasta
patologie severd si invalidizanta.

Cuvinte-cheie: spondilita anchilozantd, microbiota intestinald, fenotipurile spondilitei anchilozante

Summary

Introduction. Ankylosing spondylitis is the best-studied prototype of spondyloarthritis characterized by sacroiliitis and spondylitis, which can lead
to bone ankylosis.

Objective. Predict their gut microbiota in patients with ankylosing spondylitis and identify their specific gut microbiota characteristics for ankylosing
spondylitis phenotypes.

Material and methods. In this study, 60 patients were included in the study — 41 patients with ankylosing spondylitis and 19 — in control lot.
Patients with ankylosing spondylitis were recruited from the rheumatology and arthrology departments of "Timofei Mosneaga" Republican Clinical
Hospital, the clinical base of the Discipline of Rheumatology and Nephrology of "Nicolae Testemitanu" State University of Medicine and Pharmacy,
during 2019-2022.

Results. From patients' fecal samples, 52 bacterial species were identified. The predominant genera were defined as comprising more than 1% of all
gut bacteria. In the ankylosing spondylitis group, 12 predominant species were detected, of which only 8 species were detected in the control group,
including 7 genera detected in both groups. Bacteroides were the species most commonly found in both groups, but with significant reduction in
patients with ankylosing spondylitis.

Conclusions. Our study revealed specific changes in the gut microbiome in patients with different phenotypes of ankylosing spondylitis, and
the classification model based on gut microbial characteristics could provide a new direction for early clinical diagnosis. What's more, discovering
ankylosing spondylitis - associated microbes in the gut microbiome may help us seek more treatments for this severe and disabling pathology.
Keywords: ankylosing spondylitis, intestinal microbiota, ankylosing spondylitis phenotypes

Introducere

Spondiloartritele (SpA) se referd la un grup de boli
cu mecanisme patogenetice suprapuse, dar cu diferente
clinice si evolutive, inclusiv artrita psoriazica (APs), artrita
din boala inflamatorie intestinald (BII), artrita reactiva,
artrita idiopaticd juvenild (AI]J) si spondilita anchilozantd
(SA) [1]. Mecanismele patogenetice exacte ale SpA raman

necunoscute, cu toate acestea, tot mai multe dovezi implicd
faptul ca SpA este consecinta unei interactiuni complexe
intre polimorfismele genetice si factorii de mediu [2].
Spondilita anchilozantd (SA), un prototip si cel mai
bine studiat subtip al SpA, se caracterizeazd prin sacroiliita
si spondilitd, care pot duce la anchilozid osoasd. Antigenul
leucocitar uman (HLA)-B27 este factorul de risc genetic
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dominant pentru SA si este prezent la 90% dintre persoanele
cuSA, dar doar HLA-B27 nu este suficient pentru dezvoltarea
SA [3]. Interesant este faptul ca sobolanii cu HLA-B27 / 32-
microglobulin-transgenic (f2m-Tg) raman sdndtosi intr-
un mediu complet lipsit de microbi cunoscuti, in timp ce
reintroducerea bacteriilor intestinale comensale normale
este suficientd pentru a declansa artrita [4, 5]. Mai recent,
sobolanii HLA-B27 / f2m-Tg s-au dovedit a avea microbiota
intestinald diferitd, cu o crestere in abundenta a Prevotella
spp., insotitd de imunitate mucoasd perturbatd si o scadere a
Rikenellaceae in comparatie cu sobolanii obisnuiti [5].

La aproximativ 40-60% din pacientii cu SA a fost
determinatd o inflamatie intestinald subclinicd, iar 5-10% din
ei vor progresa in BII stabilita clinic in timpul evolutiei bolii.
Studiile in dezvoltare au ardtat dovezi pentru legdtura dintre
disbioza intestinala si BII [6]. Deci, din perspectivele de
mai sus, este rezonabil s consideram cé disbioza intestinald
poate fi unul dintre factorii importanti care contribuie la
patogeneza SA.

In acest studiu, am caracterizat microbiota intestinali
in probele fecale de la pacientii cu SA folosind metode PCR
(Polymerase Chain reaction) si am identificat caracteristici
specifice ale microbiotei intestinale care arata asocierea cu
fenotipurile de SA.

Scopul studiului: aprecierea microbiotei intestinale la
pacientii cu SA si identificarea caracteristicilor specifice ale
microbiotei intestinale pentru fenotipurile SA.

Material si metode

In studiu au fost inclusi 60 pacienti — 41 pacienti cu SA
si 19 - lot martor (LM). Pacientii cu SA au fost recrutati din
sectiile de reumatologie si artrologie ale IMSP Spitalului
Clinic Republican “Timofei Mosneaga’, baza clinicd a
Disciplinei de reumatologie si nefrologie a IP Universitatea
de Stat de Medicind si Farmacie "Nicolae Testemitanu” pe
parcursul anilor 2019-2022.

Criteriile de includere in studiu: vérsta peste 18 ani,
corespunderea criteriilor modificate din New York din 1984
pentru SA, acordul pacientului de a participa la studiu.

Criteriile de excludere din studiu: administrarea trata-
mentului antireumatic conventional modificator de boald
(DMARD), corticosteroizi sau agenti biologici timp de cel
putin 3 luni inainte de includerea in studiu; boli cardio-
vasculare, diabet zaharat, ciroza si boald infectioasd; per-
soanele care au luat medicamente antibiotice sau suplimente
probiotice in termen de 2 luni inainte de colectarea probei.

Datele demografice, indicele de masa corporala (IMC),
manifestarea clinica, statusul HLA-B27, viteza de sedi-
mentare a eritrocitelor (VSH), proteina C reactiva (CRP)
si valorile activitatii bolii (ASDAS) au fost colectate de la
pacienti in conformitate cu protocolul cercetirii. In baza
criteriilor de clasificare ASAS din 2009 pentru SpA, pacientii
cu manifestdri periferice in antecedente sau in prezent,
inclusiv artrita perifericd si/sau entezita si/sau dactilitd, au
fost clasificati ca SA periferic (pSA), iar altii au fost clasificati
in subgrupul SA axial (axSA). Lotul martor (persoane fard
boli inflamatorii articulare) au fost inclusi dintre cei care au

manifestat osteoartrita si nu au fost niciodatd diagnosticati
cu SA, boli inflamatorii intestinale sau orice altd boald
autoimuna.

Toti participantii si-au dat consimtamantul in scris in
cunostintd de cauza, iar studiul a fost aprobat de comitetul
de etica al IP Universitatea de Stat de Medicind si Farmacie
“Nicolae Testemitanu” cu aviz favorabil nr.5 din 03.03.2020.

Pentru analiza statisticd a fost utilizat pachetul analitic
StatSoft 9.0, cu utilizarea testelor Mann-Whitney si X?
pentru a compara factorii demografici / clinici, cat si pentru
a compara indicele Pearson intre grupuri. Diferentele
statistice au fost determinate prin metodologia ANOVA
si criteriul t-Student. Matricele analitice completate au
fost evaluate pentru similitudine dintre grupuri utilizind
analiza multivariata permutationald a variatiei si analiza
coordonatelor principale pentru diversitatea . Diferentele
microbiomului intestinal au fost analizate utilizind testul
Kruskal-Wallis pentru comparatie univariatd; iar valoarea
P<0,05 a fost consideratd semnificativa statistic.

Rezultatele

In studiul nostru au fost inclusi in total 60 de persoane —
41 pacienti cu SA si 19 - lot martor (LM) (Tabelul 1). Pacientii
cu SA si LM au fost comparabili potrivit vérstei, sexului si
IMC (p>0,05). Dintre pacientii cu SA, 20 de pacienti au fost
definiti ca axSA, in timp ce 21 au fost definiti ca pSA. Varsta
medie a pacientilor cu axSA a fost de 28,30+10,03 comparativ
cu 27,93£10,01 pentru pacientii cu pSA (p>0,05). Pacientii
cu pSA au avut un debut precoce al bolii [18,0 (7,00) ani]
comparativ cu pacientii cu axSA [25,5 (11,75) ani, p<0,01].
Cele doud subgrupuri de pacienti au avut activitate similard
a bolii, conform valorilor CRP, VSH si indicele de activitate a
bolii Bath SA (BASDATI).

Pentru a evalua structura generald a microbiotei intes-
tinale, a fost construit graficul analizei coordonatelor princi-
pale, iar rezultatele au aratat cd structura si compozitia
microbiotei diferd semnificativ intre SA si LM (Figura 1).
Masurarea diversitatii in cadrul esantionului (diversitatea
alfa) nu a evidentiat diferente semnificative intre subiectii
LM si pacientii cu SA, iar acest lucru ar putea indica faptul cd
diferentele de microbiota intestinala dintre SA si LM au fost
determinate in principal de diversitatea bacteriilor in loc de
cantitatea de specii bacteriene.

Speciile Bacteroidetes, Firmicutes si Proteobacteria au fost
cele mai frecvent identificate specii in cele doud grupuri,
contribuind cu 97,46% si 97,51% din bacteriile intestinale
din grupul SA si, respectiv, grupul LM (Figura 2).

Astfel, 52 de specii au fost clasificate din materiile fecale.
Genurile predominante au fost definite ca cuprinzdnd mai
mult de 1% din totalul bacteriilor intestinale. In grupul SA
au fost detectate 12 specii predominante, dintre ele doar 8
specii au fost detectate in grupul LM, inclusiv 7 genuri gasite
in ambele grupuri (Tabelul 2, Tabelul 3).

Aceste genuri predominante au reprezentat 81,39% si
77,53% din totalul speciilor din grupul SA si, respectiv, grupul
LM. Bacteroides au fost speciile cele mai predominante in
ambele grupuri, dar au scazut semnificativ la pacientii cu
SA. In plus, Prevotella a fost a doua specie predominanti,
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Tabelul 1
Caracteristicile persoanelor incluse in studiu
Indicele axSA (n=20) pSA (n=21) LM (n=19)
Varstd, ani® 28,30+10,03 27,93+10,01 30,79+10,61
Barbati 15(80,0) 18(80,5) 12(78,4)
IMC, kg/m2° 21,32£2,55 20,96+1,89 22,15+2,48
HLA-B27 pozitiva 18195] 22[100] -
Varsta de debut, ani* 25,5(11,75) 18,0 (7,00)** -
Durata, ani* 2,718] 48113] -
CRP, mg/L* 73(17,2) 5,8(16,0) -
VSH, mm/ord* 13[33] 211[28] -
ASDAS* 1,65 (1,85) 1,80 (1,01) -

Notd: Variabilele continue, distribuite in mod normal intre doud grupuri, au fost analizate prin testul t-Student. Testul Mann-Whitney a fost aplicat pentru date care au

fost continue, dar cu distributie anormald.

Variabilele categoriei au fost testate prin testul X°. § - media + DS, @- n (%); + - mediana IQR; ** - p<0,01 intre axSA si pSA. SA - spondilitd anchilozantd; axSA - SA
axiald; pSA - SA perifericd; LM - lotul martor; IMC - indicele masei corporale; HLA - antigen leucocitar uman; CRP - proteind C reactivd; VSH - viteza de sedimentare a
eritrocitelor; ASDAS - scorul activitdtii bolii spondilitei anchilozante; IQR - interval intercuartilic; SD - deviatia standard.

SRR

Figura 1. Caracteristica microbiotei intestinale la pacientii cu SA si LM: pe baza
distantei neponderate a probelor de microbiota intestinald de la pacientii cu SA vs.

3D Scatterplot (Baza de date final 217v*115c)

Normal Probability Plot of Bacteroides, Firmicutes, Proteobacteria (Baza de date final (2) 217v*115¢)

3
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Figura 2. Caracteristica microbiotei intestinale la pacientii cu SA si LM: distributia
alfa a microbiotei intestinale intre grupuri la nivelul speciilor Bacteroidetes,

LM (p<0.001) Firmicutes si Proteobacteria

Tabelul 2

Prevalenta mediand a speciilor predominante (prevalenta >0,01) la pacientii cu spondilitd anchilozanta si lotul martor
Specia SA LM axSA pSA
Bacteroides 0,332 0,430 0,341 0,326
Prevotella 0,168 0,031 0,143 0,192
Escherichia / Shigella 0,059 0,037 0,059 0,039
Faecalibacterium 0,029 0,031 0,033 0,029
Dialister 0,018 0,001 0,023 0,016
Lachnospiraceae 0,017 0,014 0,030 0,007
Lachnospira 0,017 0,040 0,018 0,017
Comamonas 0,015 0,001 0,002 0,029
Collinsella 0,015 0,001 0,007 0,023
Eubacterium 0,01 0,020 0,012 0,012
Ruminococcus 0,010 0,001 0,015 0,007
Fusobacterium 0,010 0,022 0,017 0,004

Notq: SA — spondilita anchilozantd; LM — lotul martor; axSA — SA axiald; pSA — SA perifericd.
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Figura 3a. Repartizarea suselor bacteriene la pacientii cu SA si lot martor (LM)
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Figura 3b. Repartizarea suselor bacteriene in dependentd de specie la pacientii cu SA (i formele ei pSA - axSA).

reprezentand 16,12% din totalul microbiotei grupului SA, in
timp ce a reprezentat doar 2,86% in grupul LM. Compozitia
medie a suselor bacteriene la nivelul speciilor si, respectiv, al
patologiei este prezentata in Figura 3a si 3b.

Comparativ culotul martor, la nivelul speciilor bacteriene,
pacientii cu SA au fostidentificati cu o prevalenta semnificativ
mai mare de Actinobacterii (0,003) si o prevalentd mai
mica de Tenericutes si Verrucomicrobia (0,007 si, respectiv,
0,003). La nivel de familii, 17 specii apartin la 8 subtipuri, au
demonstrat diferente semnificative intre pacientii cu SA si
LM (p<0,05, Tabelul 3).

In plus pentru a identifica speciile bacteriene specifice
asociate cu pacientii cu SA, am comparat microbiota
intestinala intre pacienti dati si LM folosind analiza
discriminativd multivariatd. Am constatat cd 7 genuri,
inclusiv Prevotella-9, Dialister, Comamonas, Collinsella,
Streptococcus, Alloprevotella si Prevotella-2 au fost intr-un
numar semnificativ la pacientii cu SA, in timp ce 4 genuri,
inclusiv Eubacterium ruminantium, Ruminococcus gnavus,
Lachnospira si Bacteroidele au fost prezente semnificativ la
LM (Figura 4).

Pentru a intelege mai bine asocierea fenotipului clinic
si a compozitiei microbiotei intestinale, am efectuat analize

suplimentare de subgrup. Comparativ cu LM, nu a fost
evidentiatd nici o diferentd semnificativd nici in axSA, nici
in pSA atét in indicele dispersiv absolut, cét si in cel relativ.

De asemenea, am folosit analiza factoriald descriptiva
pentru a identifica germeni specifici care au fost asociati cu
subgrupurile de pacienti cu SA. Alloprevotella, Prevotella-9,
Collinsella, Dialister si Eubacterium ruminantium au fost
identificate ca bacterii specifice atit la pacientii cu axSA,
cét si la cei cu pSA in comparatie cu LM. Cu toate acestea,
diferentele ale Prevotella-2 si Ruminococcus gnavus au
fost identificate numai in comparatia dintre axSA cu LM;
diferentele Streptococcus, Comamonas si Lachnospira au fost
identificate numai in comparatie pSA cu LM. Asa cum era
de asteptat, au fost identificate bacterii discriminatorii intre
subgrupurile axSA si pSA. Intre cele doud subgrupuri cu SA,
Prevotella-2 a fost ponderata la pacientii cu axSA, in timp ce
Comamonas, Streptococcus si Collinsella au fost ponderate la
pacientii cu pSA (Figura 4).

Pentru a determina dacd speciile bacteriene intestinale
pot fi considerate biomarkeri de identificare pentru a dis-
tinge pacientii cu SA cu fenotip diferit de LM si unul de
celdlalt, a fost construit un model de arbore aleatoriu pentru
a clasifica pacientii cu SA pe baza speciilor la nivel de gen.
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Tabelul 3
Prevalenta relativd a speciilor bacteriene intre grupuri
Specia SA (n=41) axSA (n=20) pSA (n=21) LM (n=19)

Median IQR Median IQR Median IQR Median IQR
Bacteroides 32,338 36,775 34,978 37,900 23,673 39,962 37,872 43,023
Prevotella 1,771 31,310 3,189 22,793 1,601 46,951 0,632 1,303
Lachnospira 1,002 1,099 1,356 0,987 0,682 0,741 1,877 2,395
Dialister 0,458 1,268 0,408 1,942 0,492 1,227 0,001 0,001
Streptococcus 0,200 0,191 0,171 0,141 0,243 0,305 0,088 0,152
Ruminococcus 0,128 0,151 0,131 0,160 0,129 0,130 0,000 0,000
gnavus
Collinsella 0,125 0,167 0,048 0,159 0,176 0,174 0,000 0,000
Alloprevotella 0,121 0,175 0,099 0,549 0,125 0,151 0,006 0,039
Comamonas 0,103 0,176 0,006 0,138 0,169 0,148 0,001 0,000
Enterococcus 0,051 0,071 0,019 0,057 0,072 0,041 0,012 0,031
Holdemanella 0,032 0,050 0,040 0,045 0,039 0,056 0,003 0,019
Eubacterium 0,032 0,075 0,036 0,103 0,045 0,039 0,198 0,260
ruminantium
Clostridium 0,031 0,052 0,038 0,071 0,035 0,028 0,059 0,051
Eubacterium hallii 0,027 0,029 0,029 0,025 0,017 0,019 0,006 0,013
group
Coprococcus 0,021 0,029 0,023 0,028 0,019 0,030 0,037 0,039
Lachnospiraceae 0,015 0,050 0,019 0,079 0,008 0,040 0,081 0,149
Proteus 0,015 0,027 0,001 0,022 0,019 0,019 0,000 0,000

Notd: SA — spondilitd anchilozantd; LM — lotul martor; axSA — SA axiald; pSA — SA perifericd; IQR — interval intercuartilic.
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Figura 4. Ponderea speciilor bacteriene la pacientii cu SA, formele sale perifericd si axiald versus lotul martor.

Am efectuat validarea incrucisatd de 10 ori pentru a evalua
importanta genurilor bacteriene indicatoare. Curba de
validare a devenit stabila atunci cand au fost utilizate cele
mai relevante 8 genuri. Astfel, am definit aceste 8 genuri ca
posibili biomarkeri, inclusiv Alloprevotella, Acidominococcus,
Holdemanella, Allisonella, Dialister, Collinsella, Streptococcus

si Comamonas (Figura 5).

Toate aceste 8 specii au fost identificate cu o prevalenta
semnificativa diferita intre pacientii cu SA si LM cu analiza
de regresie multivariatdi. Am putut diferentia cu exactitate
pacientii cu SA de LM folosind acest model, deoarece
valoarea scorului de specificitate a fost de pana la 0,950. Nu
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Figura 5. Validarea specificitdtii germenilor specifici ca posibilii biomarkeri ai SA

s-a constatat nici o diferenta atunci cdind modelul predictiv
a fost aplicat numai pentru a distinge pacientii cu axSA
sau pacientii cu pSA de LM. Cu toate acestea, am obtinut
performante slabe atunci cand am discriminat intre axSA
si pSA folosind aceeasi metodd pentru a construi un model
bazat pe microbiota intestinala.

Discutii

In acest studiu, am demonstrat o distinctie clard in
profilul microbiomului intre pacientii cu SA si persoanele
fard patologie si, pentru prima datd, am dezvaluit asocierea
cu fenotipurile clinice ale SA. Caracteristicile diferentiale ale
microbiotei intestinale ar putea fi utilizate pentru a distinge
cu exactitate pacientii cu SA de persoanele fira patologie.

Rezultatele privind diversitatea speciilor de microbiota
intestinala la pacientii cu SA, raportate de diferite studii, au
fost inconsecvente. Nu am observat diferentd semnificativd
in indicii de diversitate intre pacientii cu SA si LM. Unele
surse din literaturd [7] au raportat o diversitate mai mare,
in timp ce studiile sub conducerea EULAR [8] au raportat
o scadere a diversitatii la pacientii cu SpA. In ciuda acestui
fapt, datele noastre au aratat constatéri consistente conform
cdrora compozitia microbiotei intestinale la pacientii cu SA a
fost distinctd de cea a persoanelor fird patologie. Acest lucru
sugereazd ca modificarea diversitatii speciilor poate sa nu fie
caracteristica dominanti la pacientii cu SA.

In studiul actual, au fost identificate 8 genuri asociate cu
SA, inclusiv ponderarea Prevotella si Dialister si epuizarea
Bacteroides, care au fost observate si in datele literaturii de
specialitate. De exemplu, unii savanti au constatat o abundenta
crescutd de Prevotella si o abundentd scazuta de Bacteroides
la pacientii cu SA [9, 10, 11] pe baza secventierii folosind
ADN-ul microbian intestinal din probele fecale ale 320
indivizi au aratat, de asemenea, modificarea microbiomului
intestinal la pacientii cu SA. In studiul nostru, am observat o

scadere a ponderii Ruminococcus gnavus la pacientii cu SA,
in special la pacientii cu axSA. Cu toate acestea, unii savanti
au raportat ca pacientii cu SpA poseda o abundentd sciazuta
a Ruminococcus gnavus [12]. Ruminococcus gnavus a fost
raportat cu o asociere cu BII [13]. Constatarea diferitd intre
studiul nostru si cel al lui Costello M.E. raméne o intrebare
deschisd, deoarece existd o diferenta in starea inflamatiei
intestinale intre cele doud cohorte de studiu. Comamonas, un
posibil agent patogen care poate provoca infectii intestinale,
cum ar fi colita in SA [10, 13], a arétat o prevalentd mai mare
la pacientii cu SA.

Cand analizam diferenta dintre pacientii cu axSA si pSA,
structura generald a microbiomului intestinal si diversitatea
sa au fost depistate ca un model similar. In plus, un model
bazat pe microbiota intestinald arata o precizie scazutd pentru
a clasifica cele doud subgrupuri de pacienti. In ciuda acestui
fapt, am constatat ca Prevotella-2 a fost frecventa la pacientii
cu axSA, in timp ce Comamonas, Streptococcus si Collinsella
au dominat la pacientii cu pSA. Necesita de mentionat faptul
cd aceste 4 specii prezintd diferente semnificative nu numai
intre pacientii cu SA si LM, ci siintre pacientii cu axSA si pSA.
Comamonas, Streptococcus si Collinsella sunt agenti patogeni
oportunisti care ar putea declansa factorii proinflamatori
si induce inflamatia cronici. Pacientii cu pSA au fost mai
frecvent diagnosticati cu uveita si BII si, de asemenea, au
fost raportate a fi asociate cu disbioza intestinald [14]. Deci,
presupunem cd preparatele din grupul sulfasalazinei pot
functiona prin vizarea acestor bacterii nefavorabile. Cu toate
acestea, trebuie ldrgita aceastd cercetare pentru obtinerea
loturilor numerice majore de pacienti.

In ultimul deceniu, SA a fost considerati un subset al
entitatii mai largi mentionate in cadrul SASN si, intre timp,
au fost stabilite criterii de clasificare pentru axSA cu intentia
de a imbunititi sensibilitatea pentru diagnosticul precoce
al SA si de a reduce diagnosticul tardiv [15]. Cu toate



10

Nr. 4 (89), 2023 - séh2s

acestea, durata intarzierii diagnosticului nu s-a imbunatatit
semnificativ [16] si rdmane o prevalentd ridicatd a axSA
nediagnosticata la pacientii cu dureri lombare cronice. O
metoda de rezolvare a acestei probleme este de a afla noi
biomarkeri specifici de diagnostic. Studiul nostru a formulat
un model de clasificare bazat pe microbi intestinali, incluzdnd
8 specii cu o precizie de 0,95 pentru clasificarea SA in
concordantd cu persoane fara patologie. Walters W. si Hyde
E. au raportat, de asemenea, un clasificator cu 35 de markeri
genetici microbieni cu o precizie de 0,96 [17, 18]. Aceasta
a sugerat ca biomarkerii microbiotei intestinale pot fi utili
pentru ameliorarea diagnosticului precoce pentru SA [19].
Edgar R. si coaut. au descoperit ca Rifaximin (un antibiotic
selectiv gastrointestinal) poate reduce activitatea inflamatorie
prin schimbarea compozitiei microbiotei intestinale cu
cresterea raportului Bacteroidetes / Firmicutes si a promovat
selectiv unele populatii probiotice cu remisiunea SASN [11].
Aceasa implicd faptul cd microbiota intestinald ar putea fi
utild nu numai pentru diagnostic, ci si pentru o noud tintd de
tratament pentru SA, dar sunt necesare studii suplimentare.

Medicamentele anti-factorul de necroza tumorala (anti-
TNF)-alfa si sulfasalazina, recomandate pentru tratamentul
SA si BII, au fost raportate ca detin efect asupra modificarii
microbiomului intestinal la pacientii cu BII [13]. Pentru a
reduce posibila influentd confuzd, noi am stabilit in criteriile

Medica
de excludere pentru pacientii care utilizeazd anti TNF-alfa
si sulfa-preparatele in termen de 3 luni inainte de colectarea
probei. In ciuda acestui fapt, nu este cunoscut dac utilizarea
medicamentelor antiinflamatoare nesteroidiene (AINS)
determind diferenta observatd intre pacientii cu SA si LM, din
care cauzd am preferat si colectim pacientii cu osteoartroza
in calitate de lot martor. Asadar, pe viitor vor fi necesare studii
suplimentare, cum ar fi analiza pacientilor nou diagnosticati
si netratati cu SA. Chestionarele dietetice detaliate nu au fost
implementate in studiul nostru. Niciunul dintre pacientii
inrolati nu a urmat regimuri dietetice extreme, cum ar fi
dietele stricte vegane sau vegetariene.

Concluzie

Rezultatele studiul nostru au evidentiat modificari
specifice ale microbiomului intestinal la pacientii cu
diferite fenotipuri ale SA, iar modelul de clasificare bazat pe
caracteristicile microbiene intestinale ar putea oferi o noud
oportunitate pentru diagnosticul clinic cdt mai precoce.
Mai mult, descoperirea speciilor microbiene asociate SA
in microbiomul intestinal ne poate ajuta la ciutarea a mai
multe optiuni de tratament pentru aceasta patologie severd
si invalidizantd pentru ameliorarea calititii vietii acestor
pacienti.
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Rezumat

Introducere. Maladiile prostatei cunoscute si tratate din cele mai vechi timpuri rdman o problemd majord si controversatd a urologiei. Teoriile
etiopatogenice ale afectiunilor benigne a prostatei au cunoscut schimbari majore in ultimul deceniu. Implicarea hormonald in patogeneza hiperplaziei
benigne de prostatd nu mai este consideratd primordiala, rolul esential in aparitia si progresarea hiperplaziei fiind atribuit proceselor inflamatorii.
Scopul studiului a fost revizuirea, prin prisma noilor teorii stiintifice, a activitdtii antiinflamatorii a preparatului Adenoprosin, supozitoare rectale
150 mg, pe model experimental de prostatitd aseptica comparativ cu Placebo.

Material si metode. Studiul a fost efectuat in baza analizei datelor din literaturd cu privire la rolul inflamatiei in aparitia hiperplaziei benigne de
prostatd si a compartimentului experimental efectuat pe 80 de sobolani albi masculi, linia Wistar. Preparatul Adenoprosin, supozitoare rectale 150
mg, a fost testat comparativ cu Placebo, pe modele de prostatitd acutd si cronica abacteriand. In prostatita acutd, preparatul a fost administrat timp
de 7 zile, iar in prostatitd cronicd 15 zile. Criteriile de eficacitate ale tratamentului au constat in aprecierea starii generale, a greutatii prostatei si a
modificdrilor histologice inflamatorii si proliferative.

Rezultate. La sobolanii cdrora li s-a administrat preparatul Adenoprosin, s-a determinat scaderea severitatii procesului inflamator atat in prostatitd
acutd, cat si cronica abacteriand. S-a restabilit suprafata celulelor epiteliale in zona stromala a prostatei cu scaderea nivelului de congestie vasculara
si diminuarea descuamdrii epiteliale. Tabloul histologic al prostatei post-tratament a fost apropiat de cel al sobolanilor sanatosi, spre deosebire de
sobolanii carora li s-a administrat Placebo, unde s-a mentinut congestia venoasa si semne de proliferare inflamatorie.

Concluzii. Preparatul de origine entomologicd Adenoprosin, supozitoare rectale 150 mg, a demonstrat un efect antiinflamator evident in modelul
experimental de prostatitd acutd aseptica sau cronica abacteriana indusa pe sobolani linia Wistar, semnificativ comparativ cu Placebo (p<0,05).
Studiul deschide noi perspective in patogenia si metodele de tratament ale patologiilor benigne ale prostatei.

Cuvinte cheie: Adenoprosin, model experimental prostatita, tratament patologie benignd a prostatei

Summary

Introduction. Prostate diseases, known and treated since ancient times, remain a major and controversial problem of urology. Etiopathologic
theories of benign prostate disease have undergone major changes over the last decade. Hormonal involvement in the pathogenesis of benign
prostatic hyperplasia is no longer considered paramount, the essential role in the occurrence and progression of hyperplasia being attributed to
inflammatory processes.

The study aimed to review, in the light of new scientific theories, the anti-inflammatory activity of Adenoprosin, rectal suppositories 150 mg, on
an experimental model of aseptic prostatitis compared to placebo.

Material and methods. The study was conducted based on the analysis of literature data on the role of inflammation in benign prostatic hyperplasia
and the experimental compartment performed on 80 male white rats, in the Wistar line. The Adenoprosin drug, rectal suppositories 150 mg, was
tested compared to placebo in models of acute and chronic abacterial prostatitis. In acute prostatitis, the drug was administered for 7 days, and in
chronic prostatitis 15 days. Treatment efficacy criteria consisted of assessing general condition, prostate weight, and inflammatory and proliferative
histological changes.

Results. In rats administered adenoprosin, the severity of the inflammatory process, in both acute and chronic abacterial prostatitis, was reduced.
The surface of epithelial cells in the stromal area of the prostate was restored, decreasing the level of vascular congestion and decreasing epithelial
desquamation. The histological picture of the prostate post-treatment was close to that of healthy rats, unlike rats given placebo where venous
congestion and signs of inflammatory proliferation remained.

Condlusions. The entomological origin Adenoprosin drug, rectal suppositories 150 mg, demonstrated an obvious anti-inflammatory effect in the
experimental model of acute aseptic or chronic abacterial induced prostatitis on Wistar line rats, significantly compared with Placebo (p<0,05).
The study opens new perspectives on pathogenesis and methods of treatment of benign pathologies of the prostate.

Keywords: Adenoprosin, experimental model prostatitis, treatment of benign pathology of the prostate

Introducere toate cd sunt cunoscute si tratate din cele mai vechi timpuri,
Maladiile prostatei au fost si continud sa ramana cele ele raman o problemd majord si controversatd a urologiei.
mai frecvente patologii care afecteazd bérbatul adult. Cu Barbatul varstnic suferd de adenom sau cancer al prostatei,
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iar barbatul tinar este adeseori afectat de prostatita cronicé
sau sindromul dureros pelvin.

Persistenta simptomatologiei prostatice are impact
grav asupra calitatii vietii pacientului si a celor din jur.
Cauzele aparitiei si, respectiv, metodele de tratament ale
patologiilor prostatei au suferit in timp schimbdri, adeseori
diametral opuse, continudnd si rdmana controvestate
pand la momentul actual. Teoria cea mai probabild de
aparitie si progresare a hiperplaziei benigne de prostata a
fost consideratd timp de zeci de ani teoria hormonala cu
aparitia dezechilibrului dihidrotestosteron si a balantei
androgeni-estrogeni. Studiile publicate in ultimul deceniu
remarca faptul cd alterarea echilibrului estrogen-testosteron
explica dezvoltarea bolii, dar nu si declansarea acesteia.
Androgenii sunt implicati in cresterea prostatei in timpul
varstei de dezvoltare, rolul lor in patogeneza hiperplaziei
benigne de prostatd (HBP)/ simptomelor tractului urinar
inferior (LUTS) este controversat. Testosteronul scazut
si estradiolul ridicat favorizeazd progresia bolii, dar nu si
aparitia ei [1]. Primele modificiri histologice in prostatd
apar cu mult pand la varsta de 40 de ani manifestate prin
proliferarea tesutului glandular la nivelul zonei de tranzitie,
atunci cind este timpuriu sd vorbim despre un dezechilibru
hormonal manifest. Prin urmare, tot mai frecvent apar
alte péreri si teorii despre cauzele maladiilor tumorale ale
prostatei. Rolul inflamatiei cronice este tot mai frecvent
mentionat ca factor indispensabil in aparitia HBP, care poate
influenta atat manifestdrile clinice, cAt si mirimea prostatei.
Afectarea inflamatorie repetatd a tesutului prostatic
provoaca proliferarea proeminentd a celulelor stromale si
epiteliale ale prostatei §i cresterea in volum a acesteia [2].
Cercetérile histologice efectuate pe specimenele de tesut
hiperplazic inlaturat in timpul interventiilor chirurgicale
sau a biopsiei prostatei au identificat celule inflamatorii
limfocitare in circa 56-96,1 % specimene [2, 3, 4, 5]. Circa
40-70 % pacienti cu hiperplazie benigna de prostata prezinta
simptome ale tractului urinar inferior (LUTS) din cauza
inflamatiei cronice persistente [6], iar probabilitatea de a
avea hiperplazie benigné de prostatd in viitor este de la 2,4 la
6 ori mai mare la cei care au avut prostatita cronicd la varsta
tandra [7]. Sunt multe pareri care sugereazd cd prostatita
cronicd poate fi marker precoce al aparitiei hiperplaziei
benigne de prostatd si cd prostatita cu debut tanar ar putea
fi un marker precoce al dezvoltirii HBP [8]. Prin urmare,
desi mecanismele fiziopatologice ale bolilor prostatice nu
sunt pe deplin elucidate, inflamatia cronica a prostatei este
consideratd o cauza semnificativd a HBP. In acelasi timp, nu
sunt cunoscute caracteristicile de distributie ale celulelor
inflamatorii in tesutul prostatic hiperplazic, iar sursa acestei
inflamatii este supusa dezbaterilor [6]. Reactia inflamatorie
in tesutul prostatic poate fi declansatd de mai multi factori,
infectii bacteriene sau virale (virusul papilomatozei
umane, virusul herpes simplex tip 2 sau citomegalovirus),
microorganisme cu transmitere sexuald (gonoreea sau
chlamydia) [9]. Celulele inflamatorii prezente in sectiunea
periglandulara indica geneza imund a rdspunsului inflamator.
La randul sdu, rdspunsul imun poate fi consecinta unor
factori non-microbiologici sau aseptici. Studiile ultimilor

ani aratd asocieri directe intre patologiile prostatei, in special
hiperplazia benignd sau cancer, si schimbdrile metabolice
ale organismului. Pacientii cu sindrom metabolic au niveluri
crescute de interleukine (IL-17, IL-15, IL-8), factor de
necroza tumorald (TNF)-q, interferon-y, etc., care contribuie
la aparitia stresului oxidativ si a hipoxiei celulare la nivel de
tesuturi epiteliale, cresterea citochinelor proinflamatorii cu
producerea factorilor de crestere suplimentara si proliferare
celulard [10, 11]. De asemenea, hiperinsulinemia pare si
aiba un impact asupra tesutului prostatei si este asociatda cu
inflamatia si hiperplazia prostatei [12]. Prin urmare, conform
conceptelor actuale, inflamatia, dislipidemia si dezechilibrul
hormonilor sexuali - sunt cele mai frecvente cauze ale
aparitiei hiperplaziei benigne de prostata [13]. HBP este
consideratd o boald inflamatorie mediatd imun, iar statutul
inflamator prostatic persistent este factor cheie pe parcursul
dezvoltérii si progresiei maladiei.

In contextul respectiv, cind teoriile etiopatogenice ale
maladiilor prostatei sunt revizuite logic, apare intrebarea
- oare metodele cunoscute de tratament corespund
noilor teorii? Asociatia Europeand de Urologie (EAU)
recomanda mai multe medicamente pentru tratamentul
simptomelor tractului urinar inferior i/ sau a hiperplaziei
benigne de prostatd [14]. Cele mai utilizate medicamente
pentru tratamentul HBP sunt: antagonistii receptorilor
al-adrenergici, inhibitorii  5a-reductazei, inhibitorii
fosfodiesterazei de tip 5, antagonistii receptorilor muscarinici
si beta-3 agonistii. Utilizarea medicamentelor respective in
monoterapie sau in terapie combinatd depinde de intensitatea
simptomelor tractului urinar inferior, marimea prostatei,
riscul de progresie sau preferinta pacientului. In acelasi timp,
nici unul din medicamentele sus-numite nu are actiune
antiinflamatorie directd. Datele stiintifice actuale nu permit
ghidurilor sa facd recomandari certe cu privire la utilizarea
extractelor de plante, posibil si din cauza necunoasterii
mecanismului de actiune. Totusi, experienta clinicd, dar si
unele publicatii, aratd efecte antiinflamatorii in cazul utilizarii
de lungd duratd a unor produse precum dovleacul (Cucurbita
pepo), prunul african (Pygeum africanum), palmierul pitic
(Serenoa repens) sau sabalul spinos (Sabal serrulata), urzica
(Urtica dioica), etc. [15].

Mai mult, sunt publicate studii experimentale, realizate
pe soareci, care pun accent si explicd anume mecanismul
antiinflamator si antiproliferativ cu reducerea nivelului
de citokine/ chemokine la nivel de prostatd a extractelor
fitoterapeutice [16].

In alte lucrari recente, persista ideea cd, dupa ani de
cercetare in patogenia maladiilor prostatei, suntem incd
departe de a avea un rdspuns cert despre factorii de initiere
si mentinere a acestor patologii, fiind necesare noi cercetéri,
inclusiv pentru a descoperi noi cai de tratament [11]. Au fost
publicate studii care aratd cd preparatele antiinflamatorii
nesteroidiene imbunatitesc simptomele urinare si fluxul
urinar. In acelasi timp, siguranta si capacitatea lor de a preveni
complicatiile HBP si ale tratamentului cu acestea nu sunt pe
deplin cunoscute [17, 18]. Alte studii experimentale arata
ca tratamentul cu antagonisti ai TNF, unul din principalii
mediatori ai inflamatiei aseptice, reduce proliferarea epiteliald
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si acumularea de macrofage in tesuturile de prostatd atit pe
modele de soarece, ct si pe subiecti umani [19].

In contextul sus-mentionat, am decis s revizuim datele
obtinute de catre echipa noastrd de cercetare in evaluarea
actiunii preparatului Adenoprosin, supozitoare rectale
150 mg, in tratamentul patologiilor benigne ale prostatei.
Medicamentul Adenoprosin este un produs de origine
entomologicd, obtinut prin utilizarea biotehnologiilor
avansate, care contine o biomasé din larvele anumitor specii
de insecte (Lymantria dispar). Preparatul a fost elaborat si
inregistrat in anul 2006 in cadrul centrului stiintific «Newtone
Laboratories», Romania. In urma studiilor preclinice
realizate in cadrul Universitatii de Medicind si Farmacie
“Nicolae Testemitanu” din R. Moldova, apoi in laboratoarele
de cercetare-dezvoltare a Biotehnos SA, Romania, a fost
demonstrat cd preparatul poseda proprietati antioxidante,
antiproliferative, antiinflamatoare si imunomodulatorii.

In publicatiile noastre anterioare, am studiat si mentionat
efectele atit la nivel fundamental, cét si clinic, efectuate
inclusiv comparativ cu alte produse similare si cu datele
din literatura de specialitate, prin prisma cunostintelor
anilor respectivi, fard a pune un accent deosebit pe actiunea
antiinflamatorie si antiproliferativd a preparatului [20, 21,
22].

Scopul studiului este revizuirea, prin prisma noilor teorii
stiintifice, a activitétii antiinflamatorii si efectelor adverse ale
preparatului Adenoprosin, supozitoare rectale 150 mg, pe
model experimental de prostatita aseptica.

Material si metode

Studiul a constat din 2 compartimente: teoretic si
experimental. In primul compartiment am studiat literatura
de specialitate cu ajutorul bazelor de date PubMed si Google
Scholar, prin utilizarea cuvintelor cheie - hiperplazie benigna
de prostata, prostatita abacteriand, inflamatia prostatei,
tratament HBP. Studiul experimental a fost efectuat pe
80 sobolani albi masculi, linia Wistar, cu greutatea initiald
de circa 300+2,1 grame. Au fost respectate conditiile de
intretinere, ingrijire, aclimatizare si includere in studiu a
animalelor conform recomandarilor ,,Guide for care and use
of laboratory animals” (ILAR publication, 1996, National
Academy Press) si standardului ISO P-53434-2009 [23]. Am
considerat cd modelul de prostatitd asepticd, permite atit a
studia mai profund cauzele aparitiei prostatitei abacteriene,
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cét si a studia inflamatia asepticd despre care se mentioneazd
cé poate fi una din cauzele adenomului de prostatd. Pentru
a modela inflamatia asepticd a prostatei au fost propuse
mai multe modele experimentale de prostatitd, care imita
fenotipul prostatitei cronice umane. Cel mai apropiat
model este cel indus asupra sobolanilor albi. Inducerea
prostatitei aseptice se poate realiza prin mai multe metode,
precum injectarea directd in prostata sobolanilor a diferitor
substante, de exemplu etanol, acid dinitrobenzensulfonic
(DNBS) sau modelarea chirurgicala prin suprimarea zonala
a circulatiei sanguine. Intervalul de 12-48 ore este suficient
pentru a provoca o inflamatie acuta, iar cel de 30-45 zile este
suficient pentru dezvoltarea unei inflamatii aseptice cronice,
asemandtoare cu cea produsd de o prostatita abacteriana.
Sobolanii au fost repartizati randomizat in 8 grupe a cate 10
exemplare. Toate animalele au beneficiat de aceleasi conditii
de ingrijire, hrand, lumina si perioada de urmarire (7 zile
pentru primul experiment sau 45 de zile pentru al doilea).
Fiecare animal a fost marcat cu colorant specific (eozin sau
albastru de metilen) cu scop de identificare.

Preparatul Adenoprosin a fost administrat sub formd
de supozitoare rectale. Doza administratd a fost calculatd
proportional greutatii corporale. Astfel, doza de 150 mg
recomandata pentru 70 kg/ 24 ore, este echivalent cu 2,1
mg/ kg masa corporald [23]. Cercetarea a fost efectuatd
comparativ cu Placebo.

Inflamatia asepticd acutd a prostatei a fost modelatd pe
30 sobolani prin ligaturarea intraoperatorie a arterei lobului
prostatic anterior. Sobolanii din lotul de control nu au fost
supusi interventiei chirurgicale. La toti sobolanii li s-a
administrat timp de 7 zile preparatul Adenoprosin in 2 doze
diferite sau Placebo. Astfel, la 10 sobolani li s-a administrat
doza calculatd de Adenoprosin, la alti 10 — doza tripld, adicd
37,8 mg/ kg, iar la ultimii 10 s-a administrat Placebo (Tabelul
1).

Sobolanilor din lotul de control nu li s-a administrat
nimic. La toate animalele, la finele celor 7 zile s-a apreciat
starea generald, greutatea corporald si rezultatele examinarii
morfologice. Din punct de vedere morfologic, dupd necropsia
animalelor s-a apreciat aspectul macroscopic al prostatei,
s-a determinat greutatea prostatei si calculat coeficientii
de masd. Examinarea microscopicd s-a axat pe studierea
zonei de inflamatie asepticd indusa, cu aprecierea indicilor
calitativi si cantitativi ai inflamatiei acute: prezenta celulelor

Tabelul 1
Repartizarea sobolanilor albi linia Wistar (nr. 80), cu inflamatie asepticd indusd, acutd si cronicd, a prostatei
Nr. lot Tratament administrat Nr. sobolani inflamatie aseptica acuta | Nr. sobolani inflamatie aseptica cronica | Total

1 Fdrd tratament 10 10 20
2 | Placebo 7 zile 10 - 10
3 | Adenoprosin — doza tratament - 7 zile 10 - 10
4 | Adenoprosin — doza tratament x 3 - 7 zile 10 - 10
5 | Placebo-151zile - 10 10
6 | Adenoprosin - doza tratament — 15 zile - 10 10
7 | Adenoprosin — doza tratament x 3 — 15zile - 10 10
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epiteliale in zona stromald a prostatei, prezenta, nivelul si
suprafata de neovascularizare sanguind, numérul de acini cu
epiteliu descuamat calculat pe 100 sectiuni marginale, etc.
Compararea indicilor sus-numiti permite descrierea atat a
inflamatiei, cat si a efectului antiinflamator si antiproliferativ.

Inflamatia cronicéd asepticd a prostatei a fost provocatd
dupi aceleasi principii ca si modelarea inflamatiei aseptice
acute, prin ligaturarea intraoperatorie sub anestezie generald
a lobului drept al prostatei. Dupé o perioada de 30 de zile
de la interventie, necesard pentru dezvoltarea procesului
aseptic, s-a administrat preparatul Adenoprosin conform
criteriilor de dozare descrise anterior, pentru o perioada de
15 zile.

Modificarile survenite ca urmare a modeldrii prostatitei
aseptice si eficacitatea administrérii preparatului Adenopro-
sin au fost apreciate conform unor criterii similare modelului
de prostatitd acutd prin efectuarea examindrilor histolo-
gice la interval de 15 zile de administrare a preparatului
Adenoprosin, respectiv 45 zile de la ligaturarea lobului
drept al prostatei. Au fost apreciati indicatorii cantitativi ai
inflamatiei cronice si actiunea preparatului Adenoprosin
asupra lor: suprafata totald a celulelor epiteliale din zona
stromald a prostatei, nivelul de vascularizare sanguind
prin aprecierea suprafetei arteriolare, marimea sectiunilor
marginale ale prostatei, procentul de tesut fibros si suprafata
celulelor de colagen in stratul fibros al prostatei.

Prelucrarea statistici a datelor a fost realizatd prin
intermediul programelor de prelucrare statisticd Statistica
5.5. In calitate de criteriu parametric a fost utilizat criteriul
Student, iar criteriile neparametrice au fost determinate
conform criteriillor Wilkinson sau Mann-Whitney.
Diferentele au fost considerate veridice la nivelul de
veridicitate p<0,05.

Rezultate

Actiunea preparatului Adenoprosin,
rectale 150 mg pe modelul de prostatita acuta.

Actiunea preparatului Adenoprosin asupra animalelor
studiate si a modelului de prostatitd acuta a fost determinaté
prinaprecierea starii generale a sobolanilor,a masei corporale,
a greutdtii prostatei si a schimbarilor patomorfologice
microscopice. Starea generala a animalelor si determinarea
masei corporale au fost apreciate inainte de inducerea
inflamatiei acute si la interval de 7 zile dupa (tabelul 2).

supozitoare

Tabelul 2
Dinamica masei corporale la sobolanii sandtosi si cu prostatitd acutd asepticd sub
actiunea preparatelor administrate

Termenul Lotul 1 Lotul 2 Adenoprosin

evaluarii | sanatosi Placebo DozaT DozaTx3
Pand la 299,00 298,90 299,60 299,20
inflamatie +1,54 +1,73 +2,17 +241
?nZ'Lecgree? 316,60 273,90 278,60 279,50
. . +0,78 +1,55% +1,20% +1,93%
inflamatiei

* diferentd statistic veridicd comparativ cu lotul Nr.1 (sobolani sdndtosi, intacti),
p<0,05.

Provocarea inflamatiei acute aseptice a dus la descresterea
greutatii corporale in toate loturile de studiu, cu exceptia
sobolanilor sdnitosi, fard actiuni asupra prostatei, care au
adaugat in greutate. Se observa o tendinta de descrestere mai
temperatd a greutatii corporale totale la sobolanii cérora li
s-a administrat Adenoprosin.

Examinarea histologicd efectuata la interval de 7 zile de
la debutul prostatitei acute aseptice provocate, a evidentiat
si modificarea greutitii prostatei in loturile de studiu,
cu deosebiri statistic veridice, la sobolanii cdrora li s-a
administrat preparatul Adenoprosin, comparativ cu Placebo
(p<0,05) (vezi tabelul 3).

Tabelul 3
Modificarea greutdtii prostatei sub influenta preparatelor administrate
Termenul Lotul 1 Lotul 2 Adenoprosin
evaluarii | sanatosi Placebo DozaT DozaTx3
71ziledela
inducerea 2,09+0,03 | 1,71+0,05% | 1,99+0,12# | 2,12+0,10#
inflamatiei

* diferentd veridicd comparativ cu grupa de sobolani sdndtosi (p<0,05, criteriu
Mann-Whitney)
# diferentd veridicd comparativ cu grupa de control, Placebo (p<0,05)

Aspectul microscopic al prostatei sobolanilor din loturile
de studiu, a aratat schimbari evidente intre loturi. Astfel, la
sobolanii sindtosi, parenchimul prostatei a fost predominat
de sectiunile terminale ale glandelor alveolare tubulare.
Majoritatea glandelor aveau lumenul larg cu o cantitate mare
de secretie, care contribuie ca pliurile mucoasei epiteliale sd
fie netede, iar celulele epiteliale si capete o forma cubica.
Straturi subtiri de tesut muscular-elastic au fost localizate
intre unitatile secretorii ale glandei. La animalele supuse
interventiei chirurgicale de ligaturare a lobului anterior
al prostatei, cirora li s-a administrat Placebo, examinarea
histologica a aratat prezenta unui tablou de prostatita acuta:
edem interstitial pronuntat cu congestie vasculard evidenta.
Epiteliul secretor era atrofiat, iar secretia glandulard
absentd. La sobolanii cérora li s-a administrat Adenoprosin,
supozitoare rectale 150 mg, imaginea microscopicd a
prostatei a ardtat o scidere a severitétii procesului inflamator.
Parenchimul prostatei a avut o structura normalg, sectiunile
terminale fiind acoperite cu epiteliu secretor de forma
prismatici. In acelasi timp, au fost depistate si sectoare cu
edem stromal, dar mult mai putin pronuntat ca in lotul
martor, fara semne de congestie vasculara (vezi figura 1).

Din punct de vedere cantitativ, actiunea antiinflamatorie
a preparatului Adenoprosin comparativ cu Placebo a fost
apreciata prin determinarea suprafetei de celule epiteliale pe
sectiunea glandei, a numarului si suprafetei vaselor sanguine
si a numarului de acini cu epiteliu descuamat pe 100 sectiuni
marginale consecutive (tabelul 4).

Astfel, comparativ cu sobolanii intacti (sdnitosi) la
animalele supuse tratamentului cu Placebo, se observa o
reducere numericd semnificativi a suprafetei de celule
epiteliale si a celei de vase sanguine, cu cresterea nivelului de
descuamare epiteliala. La animalele supuse tratamentului cu
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Figura 1. Structura microscopicd a prostatei: a) prostatd intactd, b) prostatitd acutd tratatd cu Placebo, ¢) prostatita acutd tratatd cu Adenaprosin, supozitoare rectale

150 mg, doza 38 mg/ kg. Coloratie hematoxilin-eozin x 100

Tabelul 4

Actiunea preparatului Adenoprosin, supozitoare rectale 150 mg, asupra structurii prostatei in tratamentul prostatitei acute aseptice induse (n grupa = 10)

Parametrii Lotul 1 Lotul 2 Adenoprosin
sanatosi Placebo DozaT DozaTx3
Suprafata celulelor epiteliale 20,8+1,2 8,3+0,9% 12,4+1,3% 161,24
Suprafata vaselor sanguine 0,3+0,04 1,2+0,2* 0,7+0,08 0,5+0,05
Numdrul de acini cu epiteliu descuamat pe 100 sectiuni 3,2+0,09 15+1,2* 11,340,9% 9,4+0,7*#

*diferentd veridicd comparativ cu grupa de sobolani sdndtosi (p<0,05, criteriu Mann-Whitney)

# diferentad veridicd comparativ cu grupa de control, Placebo (p<0,05)

Adenoprosin, supozitoare rectale 150 mg, aceste cifre sunt
mult mai apropiate de cele ale lotului de control.

Actiunea preparatului Adenoprosin, supozitoare
rectale 150 mg asupra modelului de prostatita cronica.

Modelarea prostatitei cronice abacteriene s-a realizat
prin ligaturarea intraoperatorie a lobului drept al prostatei.
Tratamentul a fost initiat dupa 30 de zile de la interventia
chirurgicald cand in zona afectatd a prostatei era evident
un proces inflamator aseptic si a avut o duratd de 15 zile.
A fost studiatd actiunea preparatului Adenoprosin 150 mg
comparativ cu Placebo asupra masei corporale a sobolanilor
si actiunea antiinflamatorie locald prin examinarea schim-
bérilor morfologice ale prostatei.

Masa corporald a fost determinata la fiecare 7 zile de la
modelarea prostatitei cronice abacteriene si pana la finele
tratamentului. La animalele sanitoase s-a observat cresterea
constantd a masei corporale pe toatd durata studiului. La
animalele cu modelarea prostatitei cronice abacteriene s-a

Tabelul 5

observat sciderea progresivd a masei corporale inceputd
imediat dupa interventie. Sciderea masei corporale a conti-
nuat la sobolanii supusi tratamentului cu Placebo. La sobo-
lanii cirora li s-a administrat preparatul Adenoprosin,
imediat dupa initierea tratamentului, sciderea in greutate s-a
stopat, iar dupa 15 zile de tratament s-a inregistrat o crestere
a greutatii corporale (vezi tabelul 5).

In urma evaluirii tuturor sobolanilor, s-a observat ci
utilizarea preparatului Adenoprosin, supozitoare rectale
150 mg, a contribuit nu doar la cresterea masei corporale a
sobolanilor cu prostatita cronicd abacteriand, comparativ cu
sobolanii cérora li s-a administrat Placebo, ci si a greutatii
prostatei. In tabelul 6 este aritata greutate prostatei la interval
de 45 zile de la inducerea inflamatiei aseptice si 15 zile de
tratament. Se observa o diferenta nesemnificativa intre lotu-
rile cérora li s-a administrat Adenoprosin, comparativ cu
sobolanii sdnatosi si relevanta fata de Placebo.

Actiunea preparatului Adenoprosin, supozitoare rectale 150 mg asupra masei corporale a sobolanilor in cadrul tratamentului prostatei cronice abacteriene (n grupa = 10)

Parametrii Lotul 1 Lotul 2 Adenoprosin
sanatosi Placebo DozaT DozaTx3

Initial 299,50+2,24 300,00 +2,26 297,90 +1,57 300,30 +1,88
7zile 314,60 +0,85 280,00 +1,91% 278,60 +1,87* 277,40 +£1,77%
14zile 323,50+1,11 265,20+1,25* 265,70+0,88* 264,20+1,05*
211zile 333,40+0,86 243,70+0,93* 244,00+1,04* 244,90+1,00%
30zile 338,20+0,85 237,70 £1,05% 239,10 +1,00% 237,60 +1,42*
15zile de tratament sau 361,60+1,16# 223,80+0,98* 259,30+1,17*# 260,10+0,99*#
Placebo

*diferentd veridicd comparativ cu grupa de sobolani sdndtosi (p<0,05, criteriu Mann-Whitney)

# diferentd veridicd comparativ cu grupa de control, Placebo (p<0,05)
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Tabelul 6

Actiunea preparatului Adenoprosin, supozitoare rectale 150 mg asupra greutdti
prostatei in cadrul tratamentului prostatitei cronice abacteriene (n grupa = 10)

Termenul Lotul 1 Lotul 2 Adenoprosin
evaluarii sanatosi Placebo DozaT DozaTx3
451zile
modelare/ 2,04+0,03 [ 1,7840,05% | 2,02+0,04# | 2,000,034
15 tratament

*diferentd veridicd comparativ cu grupa de sobolani sdndtosi (p<0,05, criteriu
Mann-Whitney)
# diferentd veridicd comparativ cu grupa de control, Placebo (p<0,05)

La un interval de 45 de zile de la modelarea prostatitei
cronice abacteriene, respectiv 15 zile de administrare a
preparatului Adenoprosin in 2 doze diferite sau Placebo,
prostatele tuturor sobolanilor au fost supuse examindrii
morfopatologice. Examinarea histologicd a prostatei sobo-
lanilor cirora li s-a administrat Placebo a aritat prezenta
edemului interstitial, a congestiei vasculare cu proliferarea
tesutului conjunctiv, continut ridicat de fibroblasti si infiltrat

a) «

inflamator limfocitar. Epiteliul secretor a fost atrofiat,
iar secretia la nivel de sectiuni terminale absentd. A fost
semnalatd prezenta sectoarelor cu descuamare a epiteliului si
dilatare evidentd a sectiunilor terminale datorata acumularii
de lichid exudativ.

La sobolanii cdrora 1li s-a administrat Adenoprosin,
s-a observat reducerea edemului interstitial si a congestiei
vasculare din prostatda. Aspectul macroscopic al
parenchimului prostatei a fost apropiat de cel obisnuit,
comparativ cu prostata sobolanilor sandtosi, la nivelul
epiteliului sectiunilor terminale au fost prezente celule
prismatice secretorii cu secretie activa.

A fost remarcatd prezenta doar a catorva portiuni cu
semne reziduale de inflamatie cronica sub forma de infiltrat
limfocitar stromal. De asemenea, la sobolanii cu administrare
de Adenoprosin s-a observat un nivel redus al depunerilor la
nivel de matrice extacelulard si a celor de colagen, ce denotd
absenta sau diminuarea fibrozei la acest nivel si restabilirea
schimbdrilor histologice ale tesutului prostatic afectat
(Figura 2).

19) 4

Figura 2. Structura microscopicd a prostatei: a) prostata intactd-sandtoasd, b) prostatitd cronicd abacteriand tratatd cu Placebo, ¢) prostatita cronicd abacteriand tratatd
cu Adenoprosin, supozitoare rectale 150 mg, doza 38 mg/ kg. Coloratie hematoxilin-eozin x 100.

Efectul antiinflamator al preparatului Adenoprosin,
supozitoare rectale 150 mg, a fost exprimat si prin cresterea
suprafetei si numadrului celulelor epiteliale in sectiunile
terminale, reducerea nivelului de congestie vasculara si a
numarului de acini cu epiteliu descuamat, care este un semn
evident al inflamatiei. Nu au fost observate semne de crestere
a numadrului fibrelor de colagen in tesutul prostatei (vezi
tabelul 7).

Cercetidrile efectuate au demonstrat reducerea semni-

ficativd a semnelor de inflamatie abacteriand acuta si cronica
a prostatei pe model experimental sub actiunea preparatului
Adenoprosin, supozitoare rectale 150 mg, administrat pentru
o perioadd de 7 zile (prostatita abacteriand acutd) si 15 zile
(prostatitd cronicd).

Administrarea dozei triple a preparatului Adenoprosin a
avut ca scop aprecierea efectelor dozei echivalent/terapeutice
pentru o eventuald ajustare a sa, precum si a potentialelor
efecte adverse la triplarea dozei. Nu am observat aparitia unor

Tabelul 7
Actiunea preparatului Adenoprosin, supozitoare rectale 150 mg, asupra structurii prostatei in cadrul tratamentului prostatitei cronice abacteriene (n grupa = 10)
Parametrii Lotul 1 Lotul 2 Adenoprosin
sanatosi Placebo DozaT DozaTx3

Suprafata celulelor epiteliale 20,5+1.4 7,4+0,9*% 12,3+1,2* 17,6164
Suprafata congestiei vasculare 0,3+0,03 1,1£0,2% 0,6+0,2# 0,50,1#
Numarul de acini cu epiteliu descuamat 3,3+0,7 50,5+1,4* 35,2+1,6%# 20,4+1,2%4#
pe 100 sectiuni
Suprafata fibrelor de colagen 1,504 15,4+0,5* 13,6+0,7* 10,2:£0,9*#

*diferentd veridicd comparativ cu grupa de sobolani sdndtosi (p<0,05, criteriu Mann-Whitney)

# diferentd veridicd comparativ cu grupa de control, Placebo (p<0,05)
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efecte adverse la sobolanii carorali s-a administrat doza tripla.
In acelasi timp, la sobolanii respectivi am remarcat tendinte
de crestere a efectelor antiinflamatorii si antiproliferative
(suprafata celulelor epiteliale, reducerea congestiei vasculare,
dar pe care le-am considerat insuficiente pentru o concluzie
veridica in baza studiului efectuat.

Discutii

Problema etiopatogeniei siactiunii proceselor inflamatorii
asupra organelor si sistemelor organismului uman nici pe
departe nu este complet elucidati. In ultimele decenii, in
literatura medicald, tot mai frecvent se mentioneazi rolul
inflamatiei in aparitia, mentinerea si progresarea maladiilor
prostatei, nu doar a prostatitei cronice, ci si a hiperplaziei
benigne sau a cancerului de prostati [6, 8, 9].

Pe de alta parte, cu toate cd procesele infamatorii sunt
considerate verigd importantd a maladiilor prostatei,
tratamentul lor rareori este luat in consideratie in reco-
mandarile clinice existente [14]. Printre cauzele posibile
ar fi absenta unor preparate cu actiune antiinflamatorie si
antiproliferativa certa si, totodatd, cu efecte adverse minime,
dar si a studiilor fundamentale si clinice in domeniu.

Studiul nostru experimental a fost realizat cu ceva timp in
urma, cind nu aveam cunostintele teoretice actuale referitor la
rolul inflamatiei aseptice in aparitia si dezvoltarea hiperplaziei
de prostatd, accentul fiind pus pe actiunea preparatului
Adenoprosin asupra reducerii efectelor inflamatiei aseptice
acute si cronice asupra prostatei si a animalelor implicate
in experiment. Examinarea morfologica a modelului de
prostatita acutd asepticd tratatd cu preparatul Adenoprosin
a inregistrat diminuarea severitdtii procesului inflamator,
scaderea edemului stromal si a congestiei vasculare.
Evaluarea cantitativd a actiunii medicamentului Adenoprosin
comparativ cu Placebo, a evidentiat ca la animalele supuse
tratamentului cu Placebo s-a redus semnificativ numarul de
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celule epiteliale si de vase sanguine, cu cresterea nivelului de
descuamare epiteliald. Sobolanii cu prostatita acutd aseptica,
care au fost supusi tratamentului cu Adenoprosin, au avut
indicii respectivi mult mai apropiat de lotul martor (sobolani
sanatosi) si in modelul experimental de prostatitd cronicd
asepticd preparatul Adenoprosin a demonstrat reducerea
edemului interstitial, a congestiei vasculare si mentinerea
semnelor reziduale de inflamatie doar pe anumite sectoare,
spre deosebire de sobolanii cu inflamatie asepticd tratati
cu Placebo, unde se mentine edemul interstitial, congestia
vasculard si semnele de proliferare inflamatorie.

Cu toate ca studiul nostru are anumite limite, din
cauza numarului mic de animale implicate in experiment,
sau studierea inflamatiei doar pe criterii histologice, fard
implicari biochimice sau imunohistochimice, rezultatele
sale sunt incurajatoare anume prin prisma noilor viziuni
etiopatogenice a hiperplaziei benigne de prostata si prostatitei
cronice deschizdnd noi perspective atit de cercetare, cat si de
tratament a patologiilor prostatei.

Concluzii

Preparatul de origine entomologica Adenoprosin,
supozitoare rectale 150 mg, in urma studiului efectuat pe
model experimental de prostatita acutd asepticd a demonstrat
un efect antiinflamator evident.

Activitatea antiinflamatoare a preparatului Adenoprosin
se manifestd si in modelul de prostatita cronicé abacteriand
prin restabilirea starii morfologice a epiteliului secretor,
reducerea edemului interstitial, congestiei vasculare si
numarului de acini cu descuamare in prostata.

Activitatea antiinflamatorie a preparatului Adenoprosin,
supozitoare rectale 150 mg, asupra modelului experimental
de prostatitd acutd aseptica sau cronica abacteriana indusd
pe sobolani albi, linia Wistar este semnificativd comparativ
cu Placebo.
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Rezumat

Obiective: aprecierea valorii clinice practice a comorbiditatilor din artrita psoriazicd si psoriazis.

Material si metode. A fost selectat un lot de 92 pacienti, cu artrita psoriazica, stabilitd in conformitate cu criteriile de diagnostic CASPAR (2006) cu
un studiu prospectiv cu componente retrospective. Varsta medie a pacientilor cu artritd psoriazica a fost de 42,9+9,6 ani, durata medie a psoriazisului
afostde 11(7; 25,8) ani, durata medie a artritei psoriazice a fost de 7 (2; 11,8) ani. Printre pacientii inclusi in studiu s-au numarat 42 (45,7%) barbati

5150 (54,3%) femei.

Rezultate. Cea mai frecventd patologie a fost hipertensiunea arteriald cu o frecventa de 38%, angind pectorald de efort — la 5,4% si cardioscleroza
postinfarct — la 2,2%, insuficientd cardiaca cronicd — la 6,5% dintre pacienti. Patologia cardiovasculara combinata cu diabet zaharat, dislipidemie
etc., a fost observatd la 16,3% dintre pacienti. Tulburdri cerebrovasculare au fost depistate in 3,3%.

Concluzii. Se recomanda o abordare holistica a pacientilor cu artritd psoriazica si psoriazis — concentrarea nu numai asupra simptomelor cutanate
sau articulare, ci si asupra tuturor aspectelor bolii, inclusiv asupra comorbiditatilor, poate imbunatati gestionarea bolii si poate preveni afectarea

mintald si fizicd pe termen lung.

Cuvinte cheie: artrita psoriazica, psoriazis, comorbiditati, ghidurile clinicianului

Summary

Objectives: to assess the practical clinical value of comorbidities in psoriasis and psoriatic arthritis.

Material and methods. A group of 92 patients, with psoriatic arthritis, established in accordance with the CASPAR diagnostic criteria (2006)
was selected with a prospective study with retrospective components. The average age of patients with psoriatic arthritis was 42.9+9.6 years, the
average duration of psoriasis was 11 (7; 25.8) years, the average duration of psoriatic arthritis was 7 (2; 11.8) years. Among the patients included in

the study were 42 (45.7%) men and 50 (54.3%) women.

Results. The most common pathology was hypertension with a frequency of 38%, exertional angina — in 5.4% and postinfarct cardiosclerosis — in
2.2%, chronic heart failure — in 6.5% of patients. Cardiovascular pathology combined with diabetes mellitus, dyslipidemia, etc., was observed in

16.3% of patients. Cerebrovascular disorders were detected in 3.3%.

Condlusions. A holistic approach to patients with PsA and Ps is recommended — focusing not only on skin or joint symptoms, but also on all aspects
of the disease, including comorbidities, can improve the management of the disease and prevent long-term mental and physical impairment.

Keywords: psoriatic arthritis, psoriasis, comorbidities, clinician’s guidelines

Introducere

Printre clinicienii implicati in tratamentul si ingrijirea
pacientilor cu artritd psoriazica (APs) si psoriazis (Ps), devine
tot mai cunoscut cd psoriazisul nu este doar o boala de piele.
Un numar mare de studii au fost dedicate cercetarii APs, Ps si
comorbidititilor lor. Cu toate acestea, rimane de demonstrat
daca aceasta se manifesta printr-o constientizare si un efort
sporit de a trata aceste comorbiditdti in practica clinica de
rutind [1]. Clinicianul are un armament impresionant pentru
examinarea comorbiditatilor asociate APs si Ps, dar riméne
de stabilit modul in care informatiile obtinute la desfasurarea
acestui arsenal de diagnosticare sunt aduse la cea mai bund
utilizare clinica [2].

APs este o boald inflamatorie, musculo-scheletald, hete-

rogend, care poate include artrite, entezite, dactilite, afectare
axiala si a pielii/unghiilor. APs are o asociere bine stabilitd
cu psoriazisul. Aproximativ 70-80% dintre pacienti dezvoltd
psoriazis inainte de APs. Debutul simultan al psoriazisului si
al APs este observat in 10-15%, in timp ce APs se dezvoltd in
primul rand in 10-15% [1, 3].

Important, o intirziere a diagnosticului de pana la 6
luni este asociatd cu afectarea articulatiei periferice si cu
un rezultat functional pe termen lung mai réu, iar initierea
timpurie a tratamentului este asociata cu un rezultat clinic
mai bun. Inhibarea progresiei leziunilor structurale a fost
demonstrata pentru mai multe produse biologice si sustine
nevoia de a initia o terapie eficientd de modificare a bolii la
pacientii cu APs activ. Sunt disponibile mai multe tratamente
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cu eficacitate dovedita atét in psoriazis, cat si in APs [3].

Prevalenta APs in randul pacientilor cu psoriazis
depinde de multi factori, inclusiv geografia, etnia si criteriile
de diagnostic aplicate. Cu toate acestea, se estimeazd cd
prevalenta APs scade in intervalul 20-30% [4].

La fel ca psoriazisul, APs afecteaza puternic calitatea
vietii pacientilor. In ciuda prevalentei relativ extinse a APs
si a efectului sdu negativ asupra calitédtii vietii, APs rimane
dificil de diagnosticat si, prin urmare, este potential tratatd
ineficient [2-4].

Un chestionar de screening APs pare a fi un instrument
fezabil in practica clinica zilnici. In ceea ce priveste alegerea
chestionarului, mai multe din cele validate au demonstrat
performante bune in diagnostic. Acestea includ, de
exemplu, Instrumentul de screening pentru epidemiologie
a psoriazisului (PEST), Evaluarea de screening pentru
artrita psoriazicd cu 4 articole (PURE-4), Artrita precoce
pentru pacientii cu psoriazis (EARP) si Screeningul artritei
psoriazice din Toronto (ToPAS). Cu toate acestea, numaérul
de itemi, domeniile incluse si modul in care sunt prezentate

Tabelul 1
Comorbiditdtile si consideratiile clinice in APs si Ps

intrebirile variaza intre aceste chestionare. In prezent, un
chestionar de screening specific nu poate fi recomandat fard
ambiguitate ca fiind cel mai util pentru practica clinica in
favoarea celuilalt enumerat mai sus [1-5].

De asemenea, este relevant pentru clinician sd cunoascd
faptul cd anumite fenotipuri de psoriazis au fost asociate cu
un risc crescut de APs, acestea includ distrofia unghiilor,
psoriazisul perianal/intergluteal si leziunile scalpului. In plus,
un numdr mare de articulatii implicate activ, fie sensibile,
fie tumefiate (definite ca cinci sau mai multe); leziuni
radiologice (distrugerea articulatiilor), in special dacd existd
si inflamatie; reactanti de fazd acuta crescutd; si manifestdrile
extraarticulare, in special dactilita, prezic o progresie mai
agresiva a bolii [3, 6].

Prin urmare, am incercat s oferim o imagine de ansamblu
asupra momentelor importante pentru medic atunci cand
trateazd pacientii cu Ps si APs, in scopul de a imbunatati
ingrijirea centrata pe pacient la cei care suferd de mai multe
afectiuni concomitente. In Tabelul 1 sunt prezentate in
general comorbiditatile si consideratiile relevante.

Informeaza pacientul de riscurile crescute

Boli cardiovasculare
screening validat;

Factorii de risc cardiovascular:

- Evaluati pacientii cu psoriazis moderat pand la sever, anual sau bienal, pentru factorii de risc cardiovascular cu un instrument de
- Luatiin considerare amplificarea scorului factorului de risc cardiovascular cu pana la 1,5 si tratarea acestora ulterior;

- Pelanga tratamentul farmaceutic si profilaxia bolilor cardiovasculare (BCV), se recomanda ghidarea pacientilor cu psoriazis catre
mentinerea unei diete alimentare, activitate fizica, scadere in greutate pentru atingerea unui indice a masei corporale (IMC) <25,
consum moderat de alcool, renuntare la fumat, si programe de sldbire in conformitate cu prevederile locale;

- Atentie la obezitate, diabet zaharat de tip 2, hipertensiune arteriala si dislipidemie.

Alte maladii mediate

simptome este prezent;

In ceea ce priveste bolile inflamatorii intestinale (BII):
imun - Constientizarea durerii/crampelor abdominale postprandiale, pierderea in greutate, diaree frecventd, sange sau mucus in scaun,
durere sau sangerare rectala, tenesme rectale sau urgentd intestinala = Trimiterea la gastroenterologi daca oricare dintre aceste

- Constientizarea fata de screeningul pacientilor cu psoriazis cu boald severd a pielii, deoarece acestia prezinta cel mai mare risc de BIl.

Boli mentale
psihologice si stres asociat;

Goldberg A&D.

- Fiti constienti de faptul cd psoriazisul tratat inadecvat de lungd durata poate creste riscul de depresie, anxietate si alte provocdri

- Instrument de screening Anxiety and Depression Scale;
- Trimitere la psihiatru daca raspunsul este afirmativ la >4 intrebari pe scara Goldberg A&D sau afirmativ la >2 intrebdri pe subscala

Alte comorbiditafi - Fiti constienti de fatigabilitate;

posibilitatilor locale.

- Fiti constienti de riscul de scadere a statutului socio-economic la pacientii cu psoriazis si ajutati pacientul sa obtind indrumari pentru
a evita scaderea productivitatii muncii cauzate de psoriazis;
- Abordati calitatea vietii reduse legate de sanatate si ajutati pacientul sd dezvolte cunostinte si sd obtina indrumari conform

Notd: Subliniem faptul cd acest tabel enumerd considerente pentru clinician cu privire la comorbiditdtile APs si Ps. Pentru recomandcri definitive, ne referim la ghidurile

privind tratamentul local si sistemic pentru Ps si APs.

Cauza principald a riscului crescut de boli cardiovasculare
(BCV) la pacientii cu APs si Ps nu este studiatd complet:
studiile mecaniciste indicd faptul ca procesele inflamatorii
cronice determind ateroscleroza prematura prin mecanisme
imunopatogenice comune la pacientii cu APs si Ps. Au fost

raportate dovezi ale inflamatiei sistemice in APs si 0 asociere
a Ps cu boala coronariand prematura [6-7].

Obiectiv: aprecierea valorii clinice practice a comorbi-
ditatilor din artrita psoriazica si psoriazis.
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Material si metode

Pentru realizarea scopului si obiectivelor studiului, a fost
selectat un lot de 92 pacienti, cu APs, stabilitd in conformitate
cu criteriile de diagnostic CASPAR (2006). Pacientii s-au aflat
la tratament in sectiile de artrologie si reumatologie a IMSP
Spitalul Clinic Republican “Timofei Mosneaga” si sectia
de reumatologie a IMSP Spitalul Clinic Municipal ”Sfanta
Treime” pe parcursul anilor 2017-2019. Studiul a primit
aviz favorabil a Comitetului de Eticd a Cercetérii a USMF
“Nicolae Testemitanu” din 19.06.2018 cu nr.87. Pentru a
realiza scopul §i obiectivele cercetdrii a fost planificat un
studiu de cohorta de tip 1 (studiu prospectiv cu componente
retrospective). Analiza statistici a datelor a fost efectuatd
prin pachetul statistic Statistica 9.0 si Epilnfo, versiunea 5.
Pentru traséturile cantitative care au o distributie normals,
rezultatele sunt prezentate sub forma de valori medii si
deviatii medii standard (M+SD). Pentru semnele care nu
corespund distributiei normale, s-au utilizat mediana (Me)
si intervalul intercuantile (25%; 75%). Pentru a determina
fiabilitatea diferentelor dintre valorile medii ale parametrilor
numerici a fost utilizat testul T-Student, iar in absenta unei
distributii normale si a prezentei unei dispersii mari a datelor,
metoda neparametricd — criteriul Mann-Whitney.

Varsta medie a pacientilor cu APs a fost de 42,9+9,6 ani,
durata medie a psoriazisului a fost de 11 (7; 25,8) ani, durata

Tabelul 2
Caracteristicile pacientilor cu APs
Indice Valorile
Barbati, n (%) 42 (45,7%)
Femei, n (%) 50 (54,3%)
Varsta, ani, M+SD, min-max 42,9+9,6, 22-60
Durata APs, ani, Me (25; 75) 7(2;11,8)
PASI, Me (25;75) 3,8(1,2,9,6)
Psoriazisul pielii, n (%) 91 (98,9%)
Durata Ps, ani, Me (25; 75) 11(7; 25,8)
Onicodistrofie psoriazica, n (%) 26 (28,3%)
NAPSI, Me (25; 75) 24(0;69,8)
IMC, kg/m?, M+SD 27447

(T, cm, Me (25; 75)
(S, am, Me (25; 75)
(T/CS, Me (25; 75)

95(82,8; 104)
102,5(95,3; 109,8)
0,9(0,81)
15,2(10,2;21,4)

NAD/14, Me (25; 75) 1(0;3)
NAT/14, Me (25; 75) 0(0;2)
hs-PCR, g/1, Me (25; 75) 51(2,2;16,1)

VSH, mm/h, Me (25; 75) 20(11;30)
Nota: APs — artritd psoriazicd; Ps — psoriais; IMC — indicele masei corporale;
(§ — circumferinga sold; CT — circumferinta taliei; hs-PCR — proteina C reactive
(hs) — inalt sensibila; NAD — numdrul articulatiilor dureroase; NAT — numdrul
articulatiilor tumefiate

DAPSA, Me (25;75)
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medie a APs a fost de 7 (2; 11,8) ani. Printre pacientii inclusi
in studiu s-au numarat 42 (45,7%) barbati si 50 (54,3%) fe-
mei. Caracteristicile pacientilor sunt prezentate in tabelul 2.

Un istoric familial pozitiv de psoriazis a fost depistat la
31 (33,7%) pacienti. La momentul includerii in studiu, 19
(20,6%) pacienti aveau dizabilitdti, dintre care 15 (16,3%)
aveau dizabilitati din cauza APs, iar 4 (4,3%) dintre pacienti
aveau o boald generald. Tratamentul pacientilor cu APs a
fost efectuat in conformitate cu recomandarile Protocolului
Clinic National "Artrita psoriazicd la adult” la momentul
studiului.

Rezultate

Comorbiditatea cardiovasculara

APs si Ps, in special psoriazisul sever, sunt asociate
cu un risc crescut de boli cardiovasculare (BCV): infarct
miocardic acut, anevrism de aortd abdominald, accident
vascular cerebral, stenoza valvei aortice, fibrilatie atriald
si boald coronariana. Incidenta crescutd a factorilor de
risc cardiovascular obisnuiti la pacienti de exemplu,
hipercolesterolemia, sindromul metabolic si obezitatea,
contribuie direct la cresterea generald a riscului de BCV
[8]. Sindromul metabolic reprezintd un grup de factori de
risc cardiovascular, ce include hipertensiunea arteriald,
dislipidemia, obezitatea si insulino-rezistenta. Sindromul a
fost asociat cu un risc crescut de BCV pe langa factorii de
risc individuali asociati, iar studiile au aritat o asociere intre
sindromul metabolic si APs sau Ps [7, 9, 10].

In studiul nostru, patologia comorbidi (PC) a fost
observata la 71 (77,2%) pacienti. Mai mult de o PC a fost
observatd la 60,9% (56 din 92) dintre pacienti. Frecventa
pacientilor fumatoria fost de 31,5% (29 din 92) dintre bolnavi.
Nu a existat nici o diferenta in ceea ce priveste numarul de
PC intre barbati si femei (p>0,05). Atunci cind se compari
numarul de PC din grupurile de pacienti cu artrita perifericd
izolatd (n = 52) si combinatia de artritd perifericd cu leziuni
axiale (sacroiliitd si spondilitd) (n = 40), nu s-au constatat
diferente statistic semnificative (p>0,05) (in functie de sexul
si varsta grupului au fost comparabile, p>0,05). Structura PC
a fost analizata la pacientii cu APs de varsta tandra si mijlocie
(Figura 1).

S-a constatat cd alte boli ale sistemului musculo-scheletic
si ale tesutului conjunctiv care nu sunt asociate cu psoriazisul
au fost observate la 42,4% (39 din 92) dintre pacienti, printre
care guta a fost observatd la 3,3% (3 din 92) dintre pacienti,
osteoartroza — la 39,1% (36 din 92) dintre pacienti.

Pe locul al doilea, cu cea mai mare frecventa s-a plasat
patologia cardiovasculard, depistat la 38 (41,3%) pacienti
(Figura 2).

In studiul efectuat de citre noi, la cei 92 de pacienti cu APs
au fost determinate diferite simptome subiective si obiective
ale afectarii cordului. Acest numar nu include persoanele cu
varsta pand la 18 si dupa 60 de ani, cu obezitate (IMC>25
kg/m?), diabet zaharat tip I sau II, hipertensiune arteriald si
cardiopatie ischemica dezvoltate pand la debutul maladiei
de baza, dislipidemii congenitale, valvulopatii congenitale si
reumatismale, cirozd hepaticd decompensatd, tratament de
duraté cu glucocorticosteroizi (>1 luna) sau > 1 mg/kg/corp
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(timp de 2 saptamani).

in grupul general de studiu, privind APs, acuzele
bolnavilor se limitau doar la dureri sau senzatii de disconfort
in regiunea precardiald (12 pacienti), senzatii de prabusire
(11 pacienti), accese de palpitatii cardiace (7 bolnavi),
dispnee manifestata la efort fizic moderat si minim (la 11
cazuri) si edeme periferice de geneza cardiacd la 4 bolnavi.

Patologia comorbida
40%  41.30%  41.30%
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Figura 1. Structura patologiei comorbide la pacientii cu APs
Bolile cardiovasculare
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Figura 2. Structura bolilor cardiovasculare la pacientii cu APs. (HTA —
hipertensiune arteriald; CPI — cardiopatie ischemicd; IC — insuficientd cardiacd)

Cea mai frecventd patologie a fost hipertensiunea arteriald
cu o frecventa de 38% (35 din 92). Cu un diagnostic stabilit
de boald coronariana: angina pectorala de efort - la 5,4% (5
din 92) si cardiosclerozd postinfarct la 2,2% (2 din 92) dintre
pacienti, insuficienta cardiaca cronicé (IC) la 6,5% (6 din 92)
dintre pacienti. Patologia cardiovasculard combinata a fost
observata la 16,3% (15 din 92) dintre pacienti. Tulburari
cerebrovasculare au fost depistate in 3.3% (3 din 92).

Societatea Europeana de Cardiologie recomanda ca,
cel putin, screening-ul BCV si severitatea bolii de piele sd
se ia in considerare daca nu este sigura necesitatea initierii
tratamentului pentru factorii de risc BCV.

Inceledinurmi,studiileauaratat ci dietasi exercitiile fizice
pot avea un efect pozitiv asupra riscurilor cardiovasculare si
severitatii artritei psoriazice si psoriazisului. Imbunititirea
riscurilor cardiovasculare cu ajutorul alimentelor este
relevanta clinic [1, 7, 10]. Pe scurt, se recomanda consumul in
cantitdti mai mari de fructe, legume, peste, cereale integrale
si grasimi polinesaturate (peste, nuci, etc.). In acelasi timp, se
recomanda consumul doar in cantitati limitate de carne rosie
si procesata, si carbohidrati rafinati [2-5].

Alte boli mediate imun

APs si Ps sunt asociate cu o prevalentd crescutd a altor
boli mediate imun. Mecanismele acestei asocieri nu sunt pe
deplin intelese, dar au fost propusi multi factori, de exemplu,
factori genetici si de mediu. Printre alte boli mediate imun
asociate cu APs si Ps sunt boala inflamatorie intestinald (BII),
artrita reumatoidd, lupusul eritematos sistemic, sindromul
Sjogren si scleroza sistemica [2, 5, 7].

In mai multe studii, BII, in special boala Crohn (BC) si
colita ulceroasa (CU), au fost asociate cu psoriazisul. S-a
estimat ca pacientii cu psoriazis prezintd un risc mai mare
de BC decat populatia generala si acelasi lucru este valabil
intr-o médsura mai mica pentru CU. Acest risc este deosebit
de pronuntat la pacientii cu psoriazis sever. In plus, BII este,
de obicei, diagnosticata inainte de psoriazis [1, 3, 5].

Varietatea bolilor mediate imun (11 din 92, 11,9%) este
prezentatd in tabelul 3, printre care uveita si BC au fost
manifestari extra-articulare ale APs.

Tabelul 3
Frecventa afectiunilor mediate imun la pacientii cu APs
Patologie n (%)
Tiroidita autoimuna 5(54)
Diabetul zaharat de tip 1 2(2,2)
Boala Crohn 1(1,1)
Uveita 2(2,2)
Glomerulonefrita 1(1,1)

Coexistenta BII si psoriazisul poate necesita un efort
combinat din partea gastroenterologilor si dermatologilor,
deoarece pot fi adesea necesare modificéri ale tratamentului.
Inhibitorul factorului de necroza tumorald (TNFi) impreund
cu ustekinumab au fost aprobate atit pentru BIIL, cét si
pentru psoriazis, si pot fi o optiune buna de tratament. Cu
toate acestea, pana la 5% dintre pacientii tratati cu TNFi
pot dezvolta psoriazis paradoxal indus de TNFi. Alte
modalitdti de tratament utilizate in BII pot sa nu fie eficiente
in psoriazis, de exemplu, vedolizumab si azatioprind [2-8].
Medicamentele anti-interleukine (IL)-17 utilizate pe scard
larga pentru psoriazis nu sunt recomandate pacientilor cu
BII.

Obezitatea si dislipidemia la pacientii cu APs

La toti pacienfii cu artrita psoriazica cu acuze
cardiovasculare, care au fost inclusi in studiu, s-au inregistrat
valori ale colesterolului ce treceau peste cele normale. La
pacientii grupului I valoarea medie a colesterolului (Tabelul
4) a fost de 4,08+0,02 mmol/l, care a fost semnificativ mai
micd comparabil cu grupul II (6,32+0,02, p<0,05). Conform
analizei corelative dupa metoda Pearson a fost demonstrat cd
la pacientii cu artritd psoriazica colesterolul a corelat statistic
semnificativ cu valorile hs-PCR (r=0,97; p<0,001), fapt
care confirmd interdependenta acestui marker inflamator
si a concentratiei colesterolului i, ca rezultat, influentei
directe a procesului inflamator sistemic asupra dereglérilor
metabolismului lipidic la acesti pacienti.

Studierea LDL (lipoproteinele de densitate joasd) si
HDL (lipoproteinele de densitate inaltd) a demonstrat
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Tabelul 4
Repartitia valorilor indicilor metabolismului lipidic la pacientii cu APs
Grupul 1 (n=36 pacienti fara acuze (V) | Grupul 2 (n=56 pacienti cu acuze CV)
(M£m) (M£m) P

Colesterol total, mmol/I 4,08+0,02 6,32+0,02 <0,05

LDL, mmol/I 3,38+0,01 4,440,03 <0,05

HDL, mmol/I 1,310,002 1,15+0,03 <0,05

TG, mmol/I 1,220,001 1,970,001 >0,05

Notd: CV — cardiovascular; LDL — lipoproteinele de densitate joasd; HDL — lipoproteinele de densitate inaltd; TG — trigliceride .

cd valorile LDL-colesterolului au fost marite in grupul II
(4,4£0,03) (p<0,05), pe de altd parte am depistat reducerea
valorilor HDL-colesterolului, el fiind practic la limita de
jos a normei. La bolnavii grupului I si IT de studiu valorile
medii a trigliceridelor au fost in norma: respectiv 1,22+0,001
si 1,9740,001, fard careva diferenta statistic semnificativa.
Asadar, expresia sindromului inflamator la pacientii cu artritd
psoriazicd cu comorbiditati cardiovasculare a determinat o
dereglare profunda a metabolismului lipidic. Toti indicii cu
exceptia la trigliceride au corelat semnificativ cu hs-PCR,
fapt care a corfirmat influenta directd a inflamatiei sistemice
asupra dislipidemiei aparente la acesti pacienti.

Discutii

Unele studii resping teoriile inflamatorii cronice si
legitura finald intre APs, Ps si BCV inca nu a fost stabilita.
Astfel, ramane evaziva in ce masura riscul crescut de BCV
se poate datora unei prevalente crescute a factorilor de risc
CV sau dacd este cauzat de psoriazis in sine, din cauza, de
exemplu, a inflamatiei cronice de grad scazut [1-3].

in plus, s-a demonstrat ca, in ciuda unui risc crescut de
calcifiere coronariand la pacientii cu APs si Ps, acestia nu
au un prognostic mai prost decat pacientii similari fara APs
sau Ps. Astfel, dupa ajustarea pentru alti predictori, nu a fost
demonstrat un risc crescut de evenimente CV si deces la
pacientii cu APs si Ps [7, 9].

Cu toate acestea, in ciuda unui continut vast de literatura
care aratd un risc general crescut de BCV la pacientii cu
APs si Ps, s-a constatat cd pacientii cu APs si factori de risc
BCV primesc mai putind terapie medicala cardio-protectiva
decat pacientii control fira APs si Ps, sau nu primesc nici
un tratament. Ghidurile daneze recomandi ca pacientii cu
APs si Ps sa fie tratati cel putin in conformitate cu ghidurile
generale pentru factorii de risc BCV. S-a sugerat ca scorurile
factorilor de risc BCV sa fie inmultite cu 1,5 pentru pacientii
cu APs si Ps sever [5-9].

Fatigabilitatea a fost asociatd cu multiple boli infla-
matorii, inclusiv APs si Ps. Fatigabilitatea poate interfera
profund cu viata de zi cu zi a pacientului si comorbiditatea
cardiovasculara. Severitatea oboselii coreleaza cu severitatea
APs si Ps. Studiile au ardtat ca pand la 50% dintre pacienti
au prezentat fatigabilitate considerabila. Medicamentele
biologice utilizate pentru tratamentul APs si Ps au raportat
in mod constant un efect benefic mic pana la moderat asupra
fatigabilitatii, independent de tipul de medicament. Pe langa

tratamentul optim al activitatii bolii de bazd, programele de
exercitii fizice si programele de autogestionare supravegheate
cu terapie cognitiv-comportamentald sau de sanatate mintald
pot fi benefice pentru a face fatd fatigabilitatii [2, 4, 7].

Ghidurile Academiei Europene de Dermatologie si
Venerologie recomandd screeningul pacientilor cu psoriazis
dupé tratament sistemic si local pentru factorii de risc BCV
la fiecare sase si, respectiv, doudsprezece luni. Societatea
Europeand de Cardiologie recomanda ca, cel putin,
screening-ul BCV si severitatea bolii de piele si articulard sd
se ia in considerare daca nu este sigura necesitatea initierii
tratamentului pentru factorii de risc BCV. In plus, ghidul
Britanic recomanda evaluarea riscului de BCV la adultii cu
APs si Ps sever la prezentare si o evaluare cardiovasculard
suplimentard la fiecare cinci ani [7-10].

O atentie si mai mare acordatd comorbiditatilor poate fi
justificata la pacientii tineri cu APs si Ps, si la pacientii cu Ps
cu afectare severa a pielii, deoarece acestia prezintd cel mai
mare risc de BCV. Tratamentul adecvat al activitatii APs si
Ps a fost sugerat pentru a reduce riscul de BCV. Mai specific,
terapia biologica, incluzdnd inhibitorii de TNF-alfa, a fost
asociatd cu, de exemplu, un risc redus de evenimente cardiace
majore, reducerea progresiei bolii coronariene si reducerea
inflamatiei vasculare. Alte studii nu au gasit nicio reducere
a riscului de BCV, inflamatie vasculard sau evenimente
cardiovasculare [1, 4, 9].

Concluzii

APs si Ps sunt asociate cu un risc crescut de aparitie a
mai multor comorbidititi, inclusiv boli cardiovasculare,
dislipidemii cu dereglari metabolice, tulburari mintale si
alte boli mediate imun, iar aceste asocieri necesita atentia
medicului curant. Se recomandd o abordare holistica a
pacientilor cu APs si Ps - concentrarea nu numai asupra
simptomelor cutanate sau articulare, ci si asupra tuturor
aspectelor bolii, inclusiv asupra comorbiditatilor, poate
imbunatati gestionarea bolii si poate preveniafectarea mintala
si fizica pe termen lung. Se poate afirma ca atentia acordatd
comorbiditatilor poate imbunatati calitatea vietii unor
pacienti cu APs si Ps. Gestionarea tuturor comorbiditatilor
asociate cu APs poate constitui o sarcind considerabila pentru
clinician. Utilizarea instrumentelor de screening poate ajuta
la descoperirea pacientilor care au nevoie de trimitere catre
alte specialitdti sau pentru investigatii suplimentare.
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Rezumat

Introducere. Obezitatea sarcopenicd este o afectiune multifactoriala caracterizata prin prezenta simultand a sarcopeniei si a obezitatii. S-a
demonstrat cd obezitatea si rezistenta la insulind este un factor de risc pentru sarcopenie, iar obezitatea sarcopenicd se considera o afectiune in care
muschiul scheletic este inlocuit cu grdsime. Obezitatea sarcopenica poate duce la fragilitate, dizabilitate si la cresterea morbiditatii si mortalitatii,
care reprezintd o povara semnificativa pentru sistemele de sandtate si asigurdri sociale. Studierea obezitatii sarcopenice si managementul eficient al
tratamentului sunt importante in legaturd cu cresterea continud a populatiei obeze.

Obiective. Analiza literaturii contemporane in vederea etiologiei, mecanismelor de dezvoltare ale obezitatii sarcopenice, etapelor, criteriilor si
metodelor de evaluare ale obezitatii sarcopenice.

Material si metode. A fost efectuata analiza literaturii contemporane plasate pe principalele baze de date: PubMed, SpringerLink si Scopus
(Elsevier). Cuvintele cheie utilizate au fost obezitatea, sarcopenia. Criteriile de includere au servit ghidurile de practica clinicd, articolele stiintifice cu
privire la cunostintele actuale din ultimii 10 ani: fiziopatologie, modificdri hormonale, managementul obezitatii sarcopenice. Criteriile de excludere
au fost articolele care nu corespundeau cerintelor actuale si informatiilor furnizate pentru pacienti.

Cercetarea a fost efectuata in cadrul Programului de Stat ,Bolile cronice hepatice si pancreatice: aspecte nutritionale si chirurgicale” cu cifrul
20.80009.8007.37.

Rezultate. Studiul include date despre etiologia si mecanismele evolutive ale obezitatii sarcopenice, cercetdrile metabolice, stresul oxidativ,
inflamator, hormonal si nutritional. Sunt descrise diagnosticul, criteriile si metodele de evaluare ale obezitatii sarcopenice.

Condluzii. Obezitatea sarcopenica necesitd evaluari la persoanele cu risc crescut de obezitate sau care prezinta comorbiditati clinice. Particularitafile
obezitatii sarcopenice, precum si metodele de tratament si corectie nutritionala necesita studiere in continuare.

Cuvinte cheie: obezitatea sarcopenica, obezitate, sarcopenie

Summary

Introduction. Sarcopenic obesity is a multifactorial condition characterized by the simultaneous presence of sarcopenia and obesity. Obesity and
insulin resistance have been shown to be a risk factor for sarcopenia, and sarcopenic obesity is considered a condition in which skeletal muscle is
replaced by fat. Sarcopenic obesity can lead to frailty, disability and increased morbidity and mortality, which is a significant burden on health and
social care systems. Studying sarcopenic obesity and effective treatment management are important in relation to the continued growth of the obese
population.

Objectives. Analysis of the contemporary literature in view of the etiology, mechanisms of development of sarcopenic obesity, stages, criteria and
evaluation methods of sarcopenic obesity.

Material and methods. Contemporary literature analysis focused on the main databases: PubMed, SpringerLink and Scopus (Elsevier) was
performed. The keywords used were obesity, sarcopenia, sarcopenic obesity. Inclusion criteria served clinical practice guidelines, scientific articles on
current knowledge addressed in the last 10 years: pathophysiology, hormonal changes, management of sarcopenic obesity. Exclusion criteria were
articles that did not meet the current requirements and information provided for patients.

The study was realized in the terms of National Programm,,Chronic liver and pancreatic diseases: nutritional and surgical aspects”20.80009.8007.37.
Results. The study includes the etiology and evolutionary mechanisms of sarcopenic obesity, metabolic research, oxidative, inflammatory, hormonal
and nutritional stress. The diagnostical approach, criteria and evaluation methods of sarcopenic obesity are presented.

Conclusions. Sarcopenic obesity requires evaluation in persons with increased risk of obesity or who have other clinical comorbidities. The
peculiarities of sarcopenic obesity, as well as the methods of treatment and nutritional correction, require further study.

Keywords: sarcopenic obesity, obesity, sarcopenia

Introducere

In prezent, in lume existd aproximativ 2,2 miliarde de
oameni cu un indice de masé corporald (IMC) peste 25 kg/
m?, ceea ce ne demonstreazd cd una din trei persoane are
IMC de peste 25 kg/m? [1, 2]. Se estimeaza cd 4 milioane de
oameni decedeaza anual din cauza bolilor legate de obezitate,
mai multi murind din cauza obezititii decit din cauza
malnutritiei [1, 3]. Obezitatea sarcopenicd, o combinatie

dintre sarcopenie si obezitate, se considerd o manifestare
mai exprimata a disfunctiilor metabolice si a tulburdrilor
functionale [1, 4]. S-a demonstrat ci obezitatea si rezistenta
la insulind pot fi factori de risc pentru sarcopenie, iar
obezitatea sarcopenicd este o afectiune in care muschiul
scheletic este inlocuit cu grasime [1, 4]. Pacientii cu obezitate
sarcopenica sunt mai susceptibili pentru declin functional,
cdderi, fracturi si deces versus cei doar cu sarcopenie sau
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numai obezitate [1, 3, 4, 5].

In Europa, prevalenta obezititii la adultii in varsta atestd
proportii epidemice. In 2013, 19,9% dintre femeile europene
cu virsta mai mare de 50 de ani au fost afectate de obezitate,
cu o prevalentd maxima (21,6%) intre 70 - 79 de ani [6]. In
alte tdri non-europene, au fost raportate rate de prevalentd
ale obezitatii >20% la femeile de varsta mijlocie si in varstd
[6, 7]. Potrivit raportului Organizatia Mondiald a Sanatatii
(OMS), aproximativ 60% din adultii europeni si o treime
din copii suferd de greutate in exces, astfel ci nici-o tara din
Europa nu este pe cale sd indeplineascd obiectivul global al
OMS privind bolile non-transmisibile (NCD): de stopare a
cresterii obezitétii pand in 2025. Raportul OMS mentioneazi
ca pandemia de COVID-19 a agravat situatia persoanelor
supraponderale si a crescut obezitatea, motivele cresterii
supraponderabilitdtii fiind lipsa de miscare si izolarea pe
perioade indelungate de timp din cauza carantinei. Raportul
precizeaza ca barbatii europeni sunt mai predispusi la
supraponderabilitate, inclusiv obezitate, prevalenta in randul
bérbatilor fiind 63%, iar in randul femeilor - 54%. Conform
studiului COSI (OMS pentru Europa), unul din trei copii
(29% dintre baieti si 27% dintre fete) cu varsta cuprinsa intre
7 si 9 ani dezvolta supraponderabilitate sau obezitate. Cu
referintd la Republica Moldova, 56% dintre persoanele adulte
(18 ani +) sunt supraponderale, inclusiv 23% sunt obeze.
Conform datelor Ministerului Sanétatii, Muncii si Protectiei
Sociale pentru anul 2017, in Moldova se numérau 66.754
obezi, cu 8632 mai mult decét in 2015.

Raportul OMS precizeazd, de asemenea, ca printre bolile
cauzate de obezitate se numara 13 tipuri de cancer, doud forme
de diabet, boli respiratorii cronice si boli cardiovasculare. In
temeiul studiilor bazate pe dovezi, Agentia Internationala de
Cercetare a Cancerului (IARC) a clasificat obezitatea drept
cauzd principala pentru peste 200 000 cazuri de cancer, printre
care cele mai importante sunt cancerul de sin (la femeile
aflate in postmenopauzi), colorectal, endometrian, rinichi,
ficat, vezica biliard, ovar, pancreas, stomac, tiroidd, mielom
multiplu si meningiom. Este ingrijordtor faptul cd cresterea
obezitétii se manifestd mult mai frecvent la copii si adultii
tineri [1, 2]. Aceasta este o adevaratd problemd de sandtate
publica, conditionind cresterea prevalentei diabetului zaharat
de tip 2, a sindromului metabolic, a bolilor cardiovasculare,
respiratorii si psihosociale [3, 4]. Complicatiile cum ar
fi sindromul metabolic sau diabetul zaharat de tip 2,
hiperglicemia sunt asociate cu stresul oxidativ sporit,
modificéri proinflamatorii si disfunctie mitocondriala [7, 8,
9] care provoaca, in mod obisnuit, anomalii catabolice si alte
modificiri musculare. Perfuzia tisulard alteratd in prezenta
sau absenta aterosclerozei cu manifestdri clinice, precum
cresterea grasimii epicardice, poate provoca, de asemenea,
complicatii metabolice prin cresterea productiei de specii
reactive de oxigen (SRO) si impactului metabolic negativ [7,
9, 10, 11]. Obezitatea creste direct riscul sau este asociata cu
sindroame de insuficientd cronicd de organ si boli cronice
(insuficienta ateroscleroticd cronicd, boald cronica renala,
boala pulmonard cronicd obstructivd, sindrom de apnee
obstructivd in somn, cancer) precum si complicatiile lor
acute [7, 10, 12]. Toate evenimentele si conditiile mentionate

pot induce surse eterogene de inflamatie si stres oxidativ [8,
11, 13-16], in timp ce se afecteazd activitatea fizica, sporind
in mod sinergic pierderea si disfunctia musculara [7, 17, 18].

Obezitatea la varstnici este asociatd cu stadii clinice
mai avansate si poate evalua progresiv si indelungat,
manifestindu-se prin boli cronice si sdndtate precara.
Termenul de ,obezitate sarcopenica” (OS) a fost propus
pentru identificarea obezitatitii cu functie si masd scazuta
ale muschilor scheletici [6, 7]. OS poate cauza fragilitate,
dizabilitate si cresterea morbiditatii si mortalitatii,
reprezentdnd o povara semnificativd pentru sistemele de
sanatate si asigurdri sociale.

Societatea Europeand pentru Nutritie Clinicd si
Metabolism (ESPEN) si Asociatia Europeana pentru Studiul
Oberzititii (EASO) considerd obezitatea ca o modificare
a comporzitiei corporale manifestatd prin functie si masi
musculard scazutd ale muschilor scheletici (obezitatea
sarcopenica).

Obiective.  Analiza literaturii contemporane in
vederea etiologiei, mecanismelor de dezvoltare a obezitatii
sarcopenice, etapelor, criteriilor si metodelor de evaluare ale
OS.

Material si metode

A fost efectuatd analiza literaturii contemporane plasate
pe principalele baze de date: PubMed, SpringerLink si
Scopus (Elsevier). Cuvintele cheie utilizate au fost: obezitatea,
sarcopenia. Criteriile de includere au servit ghidurile de
practica clinicd, articolele stiintifice cu privire la cunostintele
actuale din wultimii 10 ani: fiziopatologie, modificari
hormonale, managementul obezitatii sarcopenice. Criteriile
de excludere au fost articolele care nu corespundeau
cerintelor actuale si informatiilor furnizate pentru pacienti.

Cercetarea a fost efectuatd in cadrul Programului de Stat
»Bolile cronice hepatice si pancreatice: aspecte nutritionale si
chirurgicale” cu cifrul 20.80009.8007.37.

Rezultate

Epidemiologia obezititii

Obezitatea este o boala caracterizata printr-o crestere a
tesutului adipos, cu impact negativ asupra sdnatétii pacien-
tului, diagnosticatd prin indice de masa corporald (IMC)
peste 30 kg/m? (sau peste 27,5 kg/m? in anumite grupuri
etnice). Prevalenta obezitatii a crescut rapid la nivel mondial
in ultimele trei decenii, in mare parte datorita predispozitiei
genetice, schimbdrilor profunde ale stilului de viata, inclusiv
obiceiurile sedentare si aportul alimentar bogat in calorii [7,
19]. Actualmente, persoanele supraponderale (IMC > 25 kg/
m?) si persoanele obeze reprezintd majoritatea populatiei
[7, 19]; proportia fiind substantial mai mare in grupele de
varstd mijlocie si varstnice [7, 20]. Obezitatea se considera
un factor puternic de risc pentru sindromul metabolic,
diabetul zaharat de tip 2, ateroscleroza si evenimentele
cardiovasculare [17, 20]. Pacientii supraponderali si obezi
prezinta risc de dezvoltare cu 70% mai mare de boald
coronariand, si cu 20-50% mai mare a infectiilor post-
chirurgicale, versus pacientii normoponderali [7]. Steatoza
hepaticd, ciroza si cancerul sunt o provocare pentru pacientii
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cu obezitate persistentd [7, 19]. Actualmente obezitatea
reprezinta o problemd medicald i sociald majora, atingand
proportii epidemice la nivel mondial, cu peste 300 de
milioane de persoane obeze, costurile medicale reprezentand
2-7% din totalul cheltuielilor medicale in tarile dezvoltate
[4]. Conform datelor Organizatiei Mondiale a Sanatatii, in
prezent obezitatea se claseaza pe locul secund al letalitatii,
aceasta reprezentind o provocare din ce in ce mai mare,
estimdrile recente demonstrand cd excesul de greutate
si obezitatea cauzeaza peste 1,2 milioane de decese (sau
13%), devenind a patra cauza de deces dupd hipertensiunea
arteriala, alimentatia nesdnatoasd si consumul de tutun.

Obezitatea si muschii scheletici

Reducerea excesiva a tesutului adipos constituie
tratamentul etiopatogenetic fundamental pentru persoanele
obeze [7, 19]. Anomaliile metabolice complexe ale stilului
de viata (7, 19], precum terapiile de scadere a greutitii in
sine [21] compromit capacitatea de pastrare a functiei si
masei musculare. Modificarile muschilor scheletici nu sunt
observate uniform la persoanele obeze, iar fenotipurile
eterogene pot contribuila subestimarea acestora. S-a constatat
cd in obezitate se pot dezvolta modificiri profunde ale
metabolismului muscular scheletic cu afectarea compozitiei
organismului prin masd grasa mai mare si a calitatii masei
musculare [7, 19]. Riscul de fragilitate si dizabilitate la
persoanele obeze cu functie si masd musculara scazuta este
semnificativ mai mare comparativ cu omologii non-obezi cu
modificari musculare similare [7]. Masa muscularad scizutd
sau in scddere se contureaza ca factor de prognostic negativ
asociat cu o morbiditate si mortalitate mai mare la pacientii
obezi cu boli cronice [7, 19]. Mecanismele, care contribuie la
aceste schimbari sunt diverse, printre acestea sunt:

L. Schimbdrile metabolice si ale stilului de viatd

(1) Anomaliile metabolice primare: tulburérile metabolice
grupate — stresul oxidativ sistemic si muscular, inflamatia
si rezistenta la insulind se pot dezvolta in obezitate [7, 17,
20, 21, 22] din diverse cauze care includ: 1) disponibilitatea
excesivd a nutrientilor, in special grasimile saturate [7, 20, 21]
si glucoza [17, 21], 2) disfunctia tesutului adipos la activarea
raspunsurilor dezadaptative in prezenta unei cereri sporite
pentru stocarea lipidelor [7, 23]. Aceste modificdri sunt
partial legate intre ele si contin un potential puternic catabolic
muscular [21]; promovind o stare tipica de ,rezistentd
anabolicd” in muschiul scheletic, ceea ce inseamna cd sinteza
proteinelor musculare este afectatd [7, 17, 20-26] .

(2) Acumularea ectopicd de grdsime musculard: Acu-
mularea lipidelor in muschi se dezvolta in mod obisnuit (7,
20, 23, 25] ca consecinta a expansiunii tesutului adipos in fata
disponibilitatii excesive a lipidelor [7, 23, 26]; exista dovezi
pentru asocierea stransa intre continutul lipidic al muschilor
scheletici si rezistenta tisulard/ sistemica la insulina [21, 23,
25]. Mecanismele care mediazd lipotoxicitatea metabolicd
sunt complexe si includ activititi pro-oxidative si inflamatorii
directe 24,27, 28], precum acumularea de fragmente lipidice
toxice metabolic, cum ar fi diacilglicerolul §i ceramidele
[19, 21, 23, 26]. Dovezi recente demonstreazd ca depunerea
ectopica de lipide compromite turnover-ul proteic muscular
[23].
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Obezitatea sarcopenicd (OS) a fost descrisa in 1996 de
Heber si colab. [7, 20]. Cea mai acceptata definitie a OS este
asocierea dintre obezitate si sarcopenie. OS se caracterizeazd
prin masa grasoasa mare, masa si fortd musculara scizutd
si functionalitate fizicd scazutd [7, 19-22]. Persoanele
care dezvoltd OS sunt, de obicei, peste 60 de ani, fiind
caracterizate prin comorbiditdti precum diabetul zaharat de
tip 2 (Diabet zaharat (DZ) tip II), boala ficatului gras non-
alcoolic (BFGNA), dislipidemie, hipertensiune arteriald si
boli cardiovasculare. Acesti pacienti prezinta un stil de viata
sedentar cu obiceiuri daundtoare, cum ar fi consumul de
tutun si alcool, dietd bogatd in grasimi si/sau carbohidrati
[19,21]. OS se asociazd cu risc ridicat de spitalizare, pierderea
independentei, dizabilitate, fragilitate, risc crescut de fracturi,
deteriorarea calitatii vietii, mortalitate crescutd [7, 19-22].
Prevalenta sarcopeniei a fost raportatd intre 5 - 13% pentru
adultii in vérsta de 60 - 70 de ani si 11 - 50% pentru cei mai
in varstd, in timp ce prevalenta obezitatii sarcopenice pentru
populatia de peste 60 de ani a fost raportatd intre 3% - 12%
[21]. S-a demonstrat, ca genele obezitatii sunt asociate cu
metabolismul energetic [1, 10, 25, 29]. Pana in prezent, au fost
identificate mai mult de 50 de gene, implicate in obezitate, iar
interactiunea dintre obezitate si variatiile genetice precum
Adrenoceptor Beta 3 (ADRB3), uncoupling protein 1 (UCP1)
si adrenoceptor Beta 2 (ADRB2) au fost demonstrate [1, 10,
25, 29]. In 1995, polimorfismul Trp64Arg din gena ADRB3
a fost raportata implicarea acestora in obezitatea viscerala,
rezistenta la insulina si debutul precoce al DZ de tip 2, iar o
metaanaliza recentd a confirmat aceste asocieri [1, 30].

Sarcopenia

Sarcopenia este definitd prin ,sindromul cu pierdere
progresivd si generalizatd a masei musculare scheletice, a
fortei si functiei fizice, fiind asociatd cu un risc crescut de
efecte adverse, cum ar fi cele fizice, dizabilitate, calitate
proastd a vietii si mortalitate crescuta” [7, 28]. Sarcopenia este
clasificatd in primara (asociatd cu imbdtranirea) si secundard
(asociata cu mobilitate limitata, malnutritie sau boli cronice,
cum ar fi obezitatea) [7, 21, 29].

Potrivit Grupului de lucru European pentru sarcopenie
(EWGSOP) la persoanele in véarsta diagnosticul de sarcopenie
se bazeaza pe prezenta a 3 criterii: (1) pierderea fortei
musculare (indicatorul principal al sarcopeniei), (2) sciderea
cantitdtii sau calitatiii masei musculare, (3) performantd
fizica scazuta [7, 15, 19].

Sarcopenia este relevantd clinic deoarece OMS
a recunoscut-o ca boald si a inclus-o in Clasificarea
Internationala a Bolilor (cod ICD M62.8) [7]. Sarcopenia este
consideratd un determinant critic al fragilitatii, care implicd
pierderea autonomiei si a functionalitétii activitatilor zilnice.
Aceasta creste rata de spitalizare, osteoartrita, osteoporoza si
riscul de spitalizare [7, 10, 29].

Obezitatea

OMS defineste obezitatea prin ,,acumulare anormald sau
excesivd de grdsime care poate afecta sdndtatea” la o persoand
obezd cu IMC mai mare sau egal cu 30 [7, 10, 25, 28]. OMS
recunoaste obezitatea ca boala cronica si progresiva, cu nivel
ridicat de recidiva, fiind consideraté o epidemie mondiald [7,
10]. Diagnosticul de obezitate poate fi confirmat in clinica
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prin IMC, circumferinta taliei, raportul talie-sold (WHR
(waist hip ratio), raportul talie-indltime (WHtR) si masa de
grisime. In contextul cercetirilor stiintifice, obezitatea este
diagnosticata folosind DEXA, US si impedanta bioelectrica
(BIA) [7,29]. Diagnosticul obezititii este marcat de dificultati,
in special de calcularea IMC. IMC, utilizat pe scard larga in
intreaga lume pentru diagnosticarea obezitatii, se considerd
o metoda imprecisd, deoarece nu face distinctie intre masa
slaba si cea grasa, nu specifica cantitatea sau distributia
grasimii [7, 10, 29]. De asemenea, se atestd diferente etnice
in valorile IMC (spre exemplu, populatia asiatica) [7, 29].
IMC nu se considera o metoda de determinare a obezitatii
la vérstnici, deoarece exista modificari in compozitia
corpului in perioada imbatrinirii (redistribuirea grasimii
corporale si reducerea masei musculare, a densitétii osoase),
afectand punctele limitd pentru IMC [7, 10, 25]. Obezitatea
este un factor de risc pentru dezvoltarea altor boli precum
bolile cardiovasculare (ateroscleroza, infarct miocardic,
insuficientd cardiacd si boald coronariana), sindromul
metabolic, diabet zaharat tip 2 (DZT2), BFGNA, ciroza,
cancerul, osteoartrita, disfunctia pulmonard (spre exemplu,
sindromul de apnee in somn, de tip obstructiv), abilititi
cognitive reduse, incontinenta urinard si, mai recent, boala
de coronavirus 2019 (COVID-19) [7, 21, 25, 29].

Fiziopatologia obezitdtii sarcopenice

Obezitatea si sarcopenia posedd caracteristici patologice
comune care promoveazd dezvoltarea lor, cum ar fi: IR
(rezistenta la insulind), cresterea citokinelor proinflamatorii,
modificiri hormonale asociate varstei, scdderea activitatii
fizice, stresul oxidativ (So), disfunctia hepatica, disfunctia
muschilor scheletici.

1. Rezistenta la insulind

Dezvoltarea insulinorezistentei implicd mai muti factori.
Corelatia dintre obezitate si insulinorezistenta este explicatd
prin mecanisme complexe. Rolul central in patogeneza
insulinorezistentei le detin adipocitele si tesutul adipos.
Efectul lipolitic exprimat al adipocitelor hipertrofice duce
la eliberarea intensa de acizi grasi liberi si la dereglarea
secretiei de adipokine in circulatie, ambele fiind implicate
in patogeneza insulinorezistentei. Totodatd, adipocitele
hipertrofice creeaza conditii de hipoxie locala, cu moartea
lor ulterioara, infiltrarea macrofagelor si cresterea secretiei
citokinelor inflamatorii (factorul de necrozd tumorald a,
interleukina 6, proteina chemoatractantd a monocitelor
1). Ca rezultat, se produce o stare de inflamatie sistemics,
cu afectarea cidilor de semnalizare pentru insulind si
hperinsulinemie [5, 6]. Obezitatea creste riscul diabetului
zaharat de tip 2 prin mdrirea insulinorezistentei, iar
insulinorezistenta este primul semn al dereglarii. Rezistenta
la insulind se considera cauza principald a diabetului de tip
2 si apare cu multi ani inainte de debutul lui. Aceasta este
starea in care captarea glucozei de citre tesuturile sensibile
la insulina este afectatd, ceea ce duce la hiperinsulinemie
prin stimularea B-insulelor pancreatice in vederea unui
control optim al glicemiei [4, 5]. Obezitatea creste masa
de grasime corporald, in principal in regiunea abdominald
(grasimea viscerald), intalnitd mai frecvent la femei versus
barbati — asa numita obezitate abdominala. In obezitate,

depozitele crescute de grasime intramusculara (miosteatoza)
si intrahepaticd (steatoza hepaticd) induce IR [7, 21, 29]. De
mentionat ca diminuarea nivelurilor crescute de insulind si
reducerea procentului de grasime ar putea inversa obezitatea
la persoanele in varstd [7, 21, 25]. Miosteatoza patologica
si obezitatea de varstd se asociazd cu scdderea sensibilitatii
la insulind si cu pierderea masei si fortei musculare cu
intermediari lipidici, cum ar fi diacilglicerolul (DAG), acil-
coenzima A cu lant lung si ceramide [31].

2. Modificdrile hormonale

Procesul de imbatranire rezultd printr-o scadere
a hormonilor anabolizanti, cum ar fi testosteronul si
GH (somatotropina sau hormonul de crestere). La
bérbati, nivelul de testosteron (inclusiv precursorul siu
dehidroepiandrosteron -sulfatul) scade de la 30 de ani cu 1%
anual, concomitent cu varsta. Unii autori [7] au constatat ca
masa corporala lipsita de grasimi, médsurata prin impedantd
bioelectrica (BIA), incepe sa scada de la 45 de ani; iar pentru
altii [6], scdderea masei slabe masuratd prin absorbtie cu
raze X cu energie duala (DEXA) incepe de la vérsta de 58 de
ani. Datele de cohorta NHANES au demonstrat ca femeile
de origine europeand, americana si afro-americand pierd
mai putin de 1% grasime totald - masa liberd (mésurata prin
DEXA) in perioada menopauzei, dar aceasta scade cu 9-12
% intre 40-49 ani. [6]. La barbati schimbarile hormonale
prezintd rol esential in reducerea masei musculare; studiile
efectuate insd nu sustin in totalmente ipoteza cd sarcopenia
este legata in principal de deficitul de estrogeni la femei,
similar ca si osteoporoza [6]. La femei, testosteronul scade
rapid de la 20 la 45 de ani. Acest efect ar putea afecta sinteza
proteici musculard. La persoanele obeze, nivelurile de
testosteron sunt scazute [7, 10, 25, 29]. Nivelurile circulante
de GH scad dupa vérsta de 30 de ani, cu o ratd de aproximativ
1% anual. Aceste conditii induc pierderea masei musculare si
acumularea de grisime viscerald la vérstnici [7, 10, 21, 25-
29].

La femeile aflate in menopauzd, nivelurile scazute
de estrogen favorizeaza sciderea masei musculare si
cresterea tesutului adipos, in principal in zona abdominala.
Procentul de masé grasa creste circumferinta taliei si riscul
cardiovascular. Aceste efecte ar putea fi atenuate prin terapia
de substitutie hormonald [7, 21, 29]. Expresia miostatinei
creste in muschiul scheletic din cauza obezitétii si IR. Astfel,
aceasta favorizeaza pierderea muschiului scheletic in OS [7,
10, 21, 29]. Hormonii sexuali prezinta roluri esentiale in
mentinerea homeostaziei muschilor scheletici. In conditii
normale, estrogenii si androgenii contribuie diferit la
diferentierile de sex in morfologia si functia muschilor
scheletici. Testosteronul se considera un factor puternic
anabolic care promoveazi sinteza proteinelor si regenerarea
musculara, in principal prin cresterea expresiei musculare a
factorului de crestere a insulinei-1 (IGF-I). Estradiolul reduce
progresiv atrofia musculara la femeile in postmenopauza,
manifestdnd o influentd antiinflamatoare si anticatabolici a
estrogenilor asupra muschilor scheletici la femei, in special
dupa efort. Cu toate acestea, cercetdri suplimentare pentru
mentinerea semnificativd a efectului estrogenilor asupra
masei musculare sunt in derulare [6, 13].
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3. Scaderea activitdtii fizice

Tesutul adipos in obezitate este in raport cu activitatea
fizica, reduce cheltuielile energetice, favorizand cresterea
acestuia, prin aceasta forméand un cerc vicios. Modificirile
fiziopatologice ale sistemului respirator, cum ar fi complianta
pulmonara si toracicd redusd cauzatd de excesul de grasime
viscerald, diminueazd volumul expirator de rezerva (VRE)
si capacitatea reziduald functionald (FRC), creste presiunea
pleurald si provoacd dezechilibru de ventilatie si perfuzie
(V/Q) [7, 30, 32]. Sedentarismul si obezitatea cresc nivelul
lipidic sanguin si miosteatoza in muschii scheletici,
contribuind la scidderea masei si a fortei musculare, prin
aceasta favorizdnd sarcopenia si dizabilitdtile fizice [7, 30, 33,
34]. Obezitatea la varstnici accentueazd disfunctia articulara,
durerea cronicd, dizabilititile legate de activitatile fizice
si fragilitatea, ddunand starii functionale mai mult decét
obezitatea sau sarcopenia separat [7, 30, 32, 33]. Sarcopenia
poate induce, de asemenea, pierderea functiei fizice, prin
scaderea activitatii fizice, cresterea tesutului adipos si riscul
crescut de obezitate [7, 30]. Miosteatoza este asociatd cu
imbatranirea, aceasta limiteazd activitatile functionale din
cauza scaderii masei si fortei musculare [7, 31, 35]. Fibroza
musculard - o afectiune patologica in imbdtranire, se
caracterizeazd prin inlocuirea muschilor scheletici cu tesut
fibros conjunctiv, prin deteriorarea capacitatii musculare
regenerative, scaderea masei si a functionalitatii musculare
(7, 34, 35].

4. Stresul oxidativ

Stresul oxidativ (So) este un dezechilibru al speciilor si
sistemelor antioxidante cétre o stare oxidativa, caracterizatd
prin acumularea de specii reactive de oxigen (SRO), specii
reactive de azot (SRN) si leziuni celulare [34-37]. Stresul
oxidativ include surse endogene si exogene de SRO si
SRN. Sursele endogene includ nicotinamidele - adenin-
dinucleotid-fosfat (NADF) oxidaza, mieloperoxidaza
(MPO), lipoxigenaza, mitocondriile si xantinoxidaza. Sursele
exogene includ poluarea aerului, apei, tutunul, alcoolul,
metalele grele, medicamentele, solventii industriali, poluantii
alimentari si radiatiile [7, 34, 36, 37].

Antioxidantii sunt considerati sisteme de apdrare
includ antioxidanti enzimatici, cum ar fi superoxid dismutaza
(SOD), catalaza (CAT), glutation peroxidaza (GSH-Px) si cei
non-enzimatici, cum ar fi bilirubina si p-carotenul.

Antioxidantii exogeni includ acidul ascorbic (vitamina
C), a-tocoferolul (vitamina E) si antioxidantii fenolici
(resveratrol, acizi fenolici, flavonoizi, seleniu, zinc si
acetilcisteind) [34, 36, 37]. In conditii normale, SRO
si SRN exercitd rolul vital in metabolism, raspunsul
imun, in proliferarea si diferentierea celulard. In conditii
patologice, existd o supraproducere excesiva de SRO si
SRN, concomitent cu insuficienta capacitétii antioxidante
[7, 34, 35, 36, 37]. Stresul oxidativ in obezitatea sarcopenici
deterioreaza sistemul imunitar, induce o stare inflamatorie
si creeazd cercul vicios de So-inflamatie-So care dauneazd
structurilor, tesuturilor si organelor [33, 34]. Sarcopenia si
obezitatea sunt asociate cu So prin disfunctia mitocondriala,
stresul reticulului endoplasmatic (RE) si dezechilibrul masei
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musculare.

5. Disfunctia mitocondriald

Disfunctiile mitocondriale in muschii scheletici nu sunt
observate la persoanele obeze pana in stadiile relativ tarzii
[7, 30, 31, 33]. Debutul lor poate exacerba stresul oxidativ
si cascadele metabolice associate, care conduc la insulino-
rezistentd si catabolism [21, 28]. So in sarcopenie induce
disfunctie mitocondriald din cauza deteriordrii acidului
dezoxiribonucleic (ADN) mitocondrial si a mecanismelor
de reparare afectate ale ADN-ului prin producerea excesiv
de SRO. Abilitéitile musculare pentru eliminarea disfunctiilor
mitocondriale sunt insuficiente, perpetuand So [14, 15, 38].
In rezultat, diminuarea cantititii si calititii mitocondriale,
afecteazd capacitatea de generare a adenozin trifosfatului
(ATF), prin activarea cdilor apoptotice, inducind pierderea
fibrelor musculare. In acest caz, imbitranirea provoaci
pierderea fibrelor musculare de tip II mai mult decat
tipul I, deoarece fibrele de tip II se contin, probabil, intr-o
cantitate mai micd, acestea devenind mai susceptibile la
degradarea mitocondriala cu pierderea masei musculare
[39, 40]. Obezitatea, sindromul metabolic si imbdatranirea
cauzeaza stresul RE (reticul endoplasmatic) si So [14,
15]. Excesul nutrientilor (ingerarea de grasimi si/sau
glicemia crescutd), starea inflamatorie cronicd, adipozitatea
ridicatd, IR, sindromul metabolic si imbétranirea diuneaza
functiei RE hepatic, muschilor scheletici si tesutului
adipos, inducand stresul oxidativ. In stadiile incipiente ale
disfunctiei metabolice, secretia de insulind este crescuta cu
scop de compensare a glicemiei crescute (hiperinsulinemie).
Cantitatea exesiva de insulind produséd de pancreas necesita
RE sad garanteze plierea corecta a hormonului, ceea ce
genereaza o supraincércare si disfunctie a RE, supraactivare
a raspunsului proteic nepliat (RPN), So si inflamatie [39, 40].
In ficat, dezechilibrul metabolismului insulinic afecteazi
negativ sinteza proteica, lipogeneza, transportul lipidic si
gluconeogeneza, inducand disfunctia RE si, in consecinta,
So. De asemenea, adipocitele persoanelor obeze, rezistente
la insulind, prezinta stocare crescuta de lipide, lipogeneza si
sinteza crescutd a adipokinelor, toate acestea inducénd stresul
RE si So [39, 40]. Sedentarismul, o caracteristica observata in
mod obisnuit in imbdtranire si obezitate, favorizeazd stresul
RE cu supraactivarea RPN, inducand So [34, 39].

6. Dezechilibrul in controlul masei musculare

Muschii scheletici sunt afectati de So cauzat de acumularea
de SRO/SRN (in principal a anionilor de superoxid si
radicalilor de hidrogen sau peroxil) printr-o scidere a
activitatii antioxidante (scaderea activitétii enzimelor SOD
si CAT). So induce dezechilibru in metabolismul proteic,
favorizand calea catabolicd cu scdderea activititii anabolice.
Astfel, So manifestd rolul fundamental in pierderea masei
musculare care caracterizeazd OS si promoveaza IR [39, 40].

7. Calea anabolicd

NF-kB (Nuclear factor kappa-light-chain-enhancer of
activated B cells) regleaza expresia miokinelor cum ar fi
TNF-a (tumor necrosis factor alpha) si IL-6 (interleukina
6), inducand inflamatie cronicd si apoptoza. Aceste conditii
sporesc activitatea catabolica si diminud activitatea anabolicd
in muschiul scheletic, promovand pierderea masei si a fortei
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musculare [39, 40]. In obezitate, NF-kB poate fi activat de
diferiti stimuli, cum ar fi lipopolizaharidele, acizii grasi liberi
(AGL), citokinele inflamatorii, So si stresul RE. Activarea NF-
kB induce inflamatia si IR, favorizind activitatea catabolicd
cu scdderea cdilor anabolice in muschiul scheletic [39, 40].

In paralel cu modificirile masei musculare, lipsite de
grisime, odatd cu imbatranirea, existd o redistribuire a
tesutului adipos in componenta viscerald: sunt observate
concomitent depozite de grasime in muschii scheletici
si in ficat. Au fost descrise anomalii metabolice primare,
cum ar fi stresul oxidativ sistemic si muscular, inflamatia si
rezistenta la insulind, disfunctia tesutului adipos din cauza
stocdrii crescute de lipide. Aceste modificiri, care sunt
interdependente, promoveaza procesele catabolice, precum
si o stare de ,rezistentd anabolicd’ la nutrienti in muschiul
scheletic [14, 41]. In general, imbdtranirea este asociatd cu
volumul muscular mai mic, unghiul de penatie al fasciculului
muscular scizut, sciderea contractiilor functiei izometrice si
concentrice, dar cu mentinerea functiei excentrice [6, 41].
S-a observat céd femeile obeze de varstd mijlocie (41-65 de
ani) prezintd un cuplu izocinetic de varf semnificativ mai
mic al extensorului genunchiului versus omologii lor mai
tineri (18-40 de ani) [6].

Metode de diagnostic in obezitatea sarcopenica

Identificarea OS se considera o problema discutatd
in prezent, deoarece IMC si circumferinta taliei sunt
inacceptabile pentru evaluarea pierderii masei musculare
la populatia in varstd. Actualmente IMC este inutil pentru
identificarea obezitdtii sau ca unitate de mdsura, si necesita
abandonat deoarece nu corespunde realitdtii [6]. Obezitatea
ar putea fi diagnosticata prin procente de grasime corporald
sau alti indici de adipozitate. O combinatie de IMC si
masurdtorile de adipozitie, adica indicele de masd grasi
(IMG) si indicele de masd fara grasime (IMFG), au fost
raportate in studii epidemiologice [6, 14]. Actualmente
sunt utilizate o serie de metode de evaluare a compozitiei
corporale, bazate pe evaluarea adipozitatii, cat si a masei
musculare. Muschii scheletici sunt identificati si cuantificati
prin pragurile unititii Hounsfield de la 29 - 150 [34].
Deoarece volumul absolut al muschilor scheletici este
puternic corelat cu indltimea, indicele muschilor scheletici
(SMI), normalizat pentru statura (cm?/m?), este utilizat in
studiile de sarcopenie [39]. Cele mai frecvent utilizate puncte
limite pentru SMI in studiile de sarcopenie sunt 52,4 cm*/m?
pentru barbati si 38,5 cm?/m? pentru femei, care s-au dovedit
a fiasociate cu mortalitatea la pacientii obezi cu tumori solide
[40]. Scanarea prin tomografie computerizatd (CT) poate
evalua miosteatoza (calitatea musculard), caracterizatd prin
acumularea patologica de grasime in muschiul scheletic [7].
De mentionat, cd CT color tridimensional cantitativ poate
aprecia separat volumul muscular atrofiat de cel normal [7].

Tomografia computerizatd (CT) si rezonantd magneticd
nucleard (RMN) reprezintd standardul de aur pentru
estimarea masei adipoase totale si segmentare (in special
grasimea viscerald), precum si a masei musculare (aria si
volumul sectiunii transversale) [6, 13, 15]. Aceste examinari
permit suplimentar evaluarea densitdtii musculare (se
referd la depozitele lipidice intramiocelulare), precum si

a acumularii tesutului adipos intramuscular si subcutan.
Pletismografia cu deplasarea aerului masoara volumul si
densitatea corpului, oferind o estimare non-invaziva a masei
totale (slabe si grase) si poate fiaplicatd in mod egal la pacientii
cu obezitate morbida [6, 16]. DEXA oferd estimari ale masei
slabe si grase ale intregului organism sau in anumite regiuni
ale corpului, de exemplu, regiunea apendiculara. Utilizarea
BIA in calitate de instrument de evaluare a masei musculare
pentru diagnosticarea sarcopeniei nu a fost recomandata [6,
15]. Forta musculard scdzutd, este definitd prin puterea de
prindere sub 16 kg (27 kg la bérbati) si/sau statul pe scaun >
15 s pentru 5 ridicari.

Cantitatea sau calitatea musculard scizutd este definitd
prin masd musculard scheleticd apendiculard. Muschiul
scheletic apendicular (ASM) reprezinta > 75% din muschiul
scheletic, iar reducerea acestuia duce la astenie, dizabilitate,
sciderea calitatii vietii si cresterea mortalitatii [2, 7]. Prin
urmare, masurarea ASM a fost utilizatd pentru evaluarea
sarcopeniei. ASM este suma masei musculare a celor patru
membre. S-a constatat cd ASMI este puternic corelat cu SMI,
apreciat prin CT la pacientii cu ciroza [7]. ASM < 15 kg (20
kg la barbati) sau ASM/inaltime® mai micd de 6,0 kg/m? (7,0
kg/m? la barbati).

Cut-off scores pentru performantd fizicd scdzutd sunt:

- Viteza de mers - 0,8 m/sec

- Bateria de performanté fizica scurtd (SPPB) - scor de 8
puncte

- Test Timed-Up and Go (TUG) - 20 sec

- Nefinalizarea sau - 6 min pentru finalizarea testului de
mers de 400 m.

Criteriul 1 identificd sarcopenia probabild. Diagnosticul
este confirmat de documentatia suplimentard a criteriului
2. In cazul prezentei celor 3 criterii, sarcopenia se consider
severd. El Ghoch si colaboratorii au demonstrat ca testul
de mers de 6 minute este unicul test independent asociat
cu scaderea masei corporale slabe, si reprezintd un test
functional exact pentru screening-ul OS la pacientele de sex
feminin [6].

Riscul de pierdere si disfunctie a muschilor scheletici
trebuie luat in considerare la pacientii obezi, in special
in prezenta varstei inaintate (>65 ani) sau in cazul
complicatiilor metabolice concomitente, bolilor cronice sau
prezenta complicatiilor acute. Trebuie depuse eforturi pentru
monitorizarea functiei si masei musculare scheletice, pentru
prevenirea sau minimizarea pierderei acesteia la pacientii
supusi procedurilor chirurgicale bariatrice, in special in cazul
celor diagnosticati cu malabsorbtie, si la cei care urmeaza un
tratament alimentar hipocaloric, in special in varsta inaintata
si/sau in prezenta comorbiditatilor. Aceasta se refera si
la pacientii care se recupereaza dupd o boalad critica sau
dupé imobilizare indelungatd, in UTI (Unitatea de Terapie
Intensivd [7, 11], precum si la pacientii diagnosticati cu
tulburdri endocrine specifice (diabet zaharat, hipogonadism,
sindrom Cushing sau tratament de durata cu glucocorticoizi).

Sistemul de stadializare a obezitdtii, propus recent
de Edmonton [7], oferd un exemplu de instrumente de
stadializare, inclusiv evaluarea dizabilitdtii, care reflectd, in
mare parte, pierderea functiei si a masei muschilor scheletici.
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Cercetdrile stiintifice continud sa elucideze probleme
fundamentale in ceea ce priveste mediatorii moleculari
si endocrine, care regleazd functia si masa musculard
scheleticd, precum si metabolismul aminoacizilor, in special,
interactiunile dintre muschiul scheletic, tesutul adipos si
nivelul celulelor stem. Alte domenii importante includ:
rolul mediatorilor, efectele pozitive ale exercitiilor fizice,
al sistemelor hormonale intestinale, al metabolismului
microbiotei, reglarea  nutritionala in  modificarea
homeostaziei muschilor scheletici cu potentiale modificari
sistemice muscular-catabolice 7], rolul de reglare cerebrald
a muschilor scheletici si activitatea fizicd [7]. Definitia
obiectivelor de tratament in OS este incd neclard. Declaratia
comuna a Societatii Europene pentru Nutritie Clinica si
Metabolism (ESPEN) si Asociatia Europeana pentru Studiul
Obezitatii (EASO) se concentreazd pe ameliorarea functiei
si a masei musculare scheletice [7, 11, 12]. Atat sarcina
redusd a dizabilitatilor si comorbiditatilor, cat si ameliorarea
calitdtii vietii, reprezinta obiective de tratament mult mai
importante din perspectiva pacientilor. Strategiile care
vizeaza mentinerea (mai degrabd decét cresterea) masei
musculare in timpul pierderii in greutate in OS sunt clar
definite. Cele mai multe studii de interventie includ exercitii
fizice sau terapie fizica. Au fost studiate strategii nutritionale
si farmacologice, ca modalitate unica de tratament in diferite
combinatii.

Dizabilitatea, fragilitatea si obezitatea sarcopenicd
sunt considerate o provocare majord pentru sistemele de
sdnatate si necesitd a fi evaluate prin istoric medical si
clinic la persoanele cu risc de obezitate, sau care prezintd
comorbiditati clinice. Identificarea instrumentelor de
diagnosticare pentru mdsurarea muschilor scheletici si a
tesutului adipos, precum si a functiei muschilor scheletici,
este problematica si necesitd studiata in scop de tratament si
prevenirea comorbiditatilor.

Constientizarea riscului modificdrilor musculare pentru
persoanele obeze trebuie promovatd la orice varstd in
prezenta complicatiilor metabolice, comorbiditatilor cronice
si a proceselor inflamatorii acute sau cronice, in rezultatul
interventiilor chirurgicale bariatrice sau a dietei hipocalorice.
Diagnosticul obezitdtii este marcat de dificultti: sunt
necesare metode universale simple si eficace pentru
diagnosticarea obezitétii, care vor permite diferentierea intre
masa slabd si cea grasd, vor specifica cantitatea/ distributia
grasimii, cit si diferentierea compozitiei corpului legata de
varstd si sex. Sunt necesare eforturi suplimentare pentru
monitorizarea functiei si masei musculare scheletice, in
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scop de prevenire sau minimizare a pierderii musculare
la pacientii supusi procedurilor chirurgicale bariatrice,
pacientilor diagnosticati cu malabsorbtie, celor care
urmeazd tratament alimentar hipocaloric, pacientilor cu
varste inaintate si/sau cu comorbiditati, pacientilor dupa
recuperarea unei boli critice sau imobilizare indelungata,
precum si la pacientii diagnosticati cu tulburari endocrine
specifice (diabet zaharat, hipogonadism, sindrom Cushing
sau tratament pe termen lung cu glucocorticoizi). Principalele
obiective in managementul obezitatii sarcopenice au fost
definite in prezent, acestea fiind ameliorarea calitatii vietii si
mentinerea masei musculare in timpul pierderii in greutate.
Unele particularitati ale obezitatii sarcopenice sunt elucidate
incomplet, se studiazd predispozitia genetica, schimbdrile
profunde ale stilului de viata, pentru identificarea unei verigi
etiopatogenetice prin stoparea sau minimizarea obezitatii.
Cele mai multe studii de interventie includ exercitii fizice
sau terapie fizica, sunt studiate strategii nutritionale si
farmacologice, ca modalitate unicéd de tratament in diferite
combinatii. Cercetarile stiintifice continud sd elucideze
probleme fundamentale in ceea ce priveste mediatorii
moleculari si endocrini care regleazd functia si masa
musculara scheleticd, precum si metabolismul aminoacizilor,
in special interactiunile dintre muschiul scheletic, tesutul
adipos si nivelul celulelor stem.

Concluzii

1. Obezitatea reprezintd o problema medicala si sociald
majord, atingand proportii epidemice la nivel mondial, fiind
asociatd cu o serie de dereglari metabolice - hiperinsulinemie,
epuizarea aminoacizilor, dezechilibru hormonal si insulino-
rezistenta.

2. Dizabilitatea, fragilitatea si obezitatea sarcopenica sunt
considerate o provocare majora pentru sistemele de sina-
tate si necesitd a fi evaluate prin istoric medical si clinic la
persoanele cu risc crescut de obezitate sau care prezinta
comorbiditéti clinice.

3. Evaluarea riscului modificarilor musculare pentru per-
soanele obeze trebuie promovatala orice varstd, in special dacé
sunt prezente complicatii metabolice, comorbiditati cronice,
procese inflamatorii acute sau cronice, dupa interventii
chirurgicale bariatrice, in cazuri cu diete hipocalorice.

4. Unele particularititi ale obezitatii sarcopenice sunt
elucidate incomplet, se studiazd predispozitia genetica,
schimbdrile profunde ale stilului de viata, identificarea
unei verigi etiopatogenetice prin stoparea sau minimizarea
obezitatii.
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Summary

Objectives. Highlighting the particularities of the economic impact of resistance to antimicrobial preparations and establish the methodologies
used in estimating the antimicrobial resistance burden exposed in scientific publications.

Methods. The current study is a synthesis with the evaluation of 19 scientific articles selected from PubMed. The review of the scientific publications
included in the study has revealed that the economic impact of antimicrobial resistance entails a series of costs, assignable to hospitals, to patients

and to society as a whole.

Results. The most common approach applied in the analyzed publications consists in referring to antimicrobial resistance as an externality. Studies
performed on the basis of a hospital, focus mainly on the direct costs induced by antimicrobial resistance. Studies that analyze the economic impact
of the antimicrobial resistance on a global level or the macroeconomic one, offer forecasts regarding the main macroeconomic indicators — global
domestic product, international trade, livestock production etc., on the basis of different scenarios of development of antimicrobial resistance. About
a third of the scientific articles focus not only on measuring the impact of antimicrobial resistance, but also suggest policies, mechanisms and
instruments to diminish antimicrobial resistance spread and, thus, decrease the costs associated with antimicrobial resistance.

Conclusions. The wide spread of antimicrobial resistance in time will increase the economic burden, by increasing healthcare costs, decreasing labor
productivity and Gross Domestic Product, livestock production and external trade, and inducing not only quantitative, but also qualitative effects on
global economy. Developing countries face deeper problems regarding the economic impact of antimicrobial resistance, it is observed especially on

macroeconomic level.

Keywords: antimicrobial resistance, economic impact, patients, public health

Introduction

Antimicrobial drugs are designed to eliminate the most
sensitive bacteria, but at the same time some bacteria are able
to survive and adapt by acquiring "resistance genes", either
by mutating existing genes or by acquiring new genes [1].
Spontaneous evolution, bacterial mutation, and passage of
resistant genes through horizontal gene transfer contribute
significantly to antimicrobial resistance [2].

The development of resistant bacteria is a natural
phenomenon that is exacerbated and accelerated by the
inappropriate use of antimicrobials in the fields of human
and animal health.

Improper and unjustified use of antimicrobial prepa-
rations has led to the emergence of resistant bacterial
strains. In viral infections, the use of antimicrobial drugs
is unnecessary and sometimes even harmful, as it increases
resistance.

Drug-resistant infections occur when pathogens change
in ways that make antimicrobial preparations ineffective. As
aresult, the pathogens survive and continue to spread. When
infections can be treated with antimicrobials, people can be
cured and further spread of bacteria in the population can be
easily controlled. This has saved hundreds of millions of lives
since the widespread use of these "miracle drugs" began more
than 70 years ago. Loss of drug efficacy due to resistance to
antimicrobials is on the rise in both developing and developed

countries. If this trend continues uncontrollably, the world
will face a reality in which many infectious diseases have "no
treatment and no vaccine." [3].

Among the factors that accelerate the rate of antimicrobial
resistance (AMR) are: misuse and overuse of antimicrobials,
over-the-counter use, use of antimicrobials in agriculture
and animal husbandry, rising income levels that increase
purchasing power, modern and easy travel routes (through
exposure to resistant pathogens), gaps in knowledge of
proper use and resistance to antimicrobials [21].

Currently, treatment for many infections (pneumonia,
tuberculosis, sepsis, gonorrhea) has become difficult and
sometimes impossible because antimicrobial drugs are losing
their effectiveness. New antibiotics are being developed,
but none of them are considered effective against the most
resistant bacteria [4].

Globally, there were approximately 4.95 million deaths
associated with antimicrobial resistance in 2019 [5].

Antimicrobial resistance is a global problem that threatens
not only public health but also the economic development
and security of states [1, 5]. Global scenarios predict that
AMR could cause about 10 million deaths by 2050 [6].
The World Bank estimates that global healthcare costs will
increase due to AMR by 2050 to one trillion US dollars [7].

The multifactorial threat of antimicrobial resistance has
led to various complex issues affecting countries around the
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globe. The impacts found in bibliographic sources can be
classified into three different perspectives: patient, healthcare
and economic [2].

The impact of antimicrobial resistance on human life,
health systems and economies is considerable and will
continue to grow [2, 8]. Estimates of economic effects are
published and the findings are worrying. For example, the
annual cost to the US health care system has been estimated
at 21-34 billion USD, and more than 8 million additional
days in hospital [9]; in the European Union antimicrobial
resistance costs around 1.5 billion Euro per year [8].

Medical costs are only part of the economic equation,
beside this, when assessing the financial impact, it must be
taken into account the decrease in employment and income
and the increase in healthcare spending. EU estimates
that resistance to antimicrobials causes about 600 million
days of lost productivity each year, while in Thailand some
researchers estimate that AMR leads to a loss in productivity
that accounts for 2 billion USD per year [10].

According to the World Bank, in case the spread of AMR
is not limited, annual costs could become as massive as those
of the global financial crisis that began in 2008. Moreover,
sustainable development goals for 2030 - such as eradicating
poverty and hunger, ensuring a healthy life, reducing
inequalities and revitalizing global partnerships - are likely
to remain unfulfilled [3].

The aim of the research is to highlight the particularities
of the economic impact of resistance to antimicrobial drugs
and establish the methodologies used in estimating the AMR
burden exposed in scientific publications.

Material and methods

A selective systematic search was performed in PubMed
for the period January 1, 2017 - December 31, 2021, using the
Boolean AND operator to facilitate the search (by narrowing
the search field). Publications from the last 5 years have been
taken into account to ensure the analysis focused on the
contextual literature describing current models of economic
impact of resistance to antimicrobial preparations. The
search was limited to articles describing scientific research
published in English. We used the following keyword
combinations to identify research articles (economic
interventions) AND (antimicrobial resistance); (economic
impact) AND (antimicrobial resistance); (cost-effectiveness)
AND (antimicrobial resistance); (cost quantification)
AND (antimicrobial resistance); (Economic evaluation)
AND (antimicrobial resistance); (economic burden) AND
(antimicrobial resistance).

Study selection

The search for scientific articles resulted in 1458
publications, of which 796 publications were excluded after
the titles and abstracts were read and analyzed in relation to
the inclusion criteria; 213 titles were excluded due to lack of
full text, 32 publications were excluded due to duplication,
398 articles — due to eligibility. Thus, 19 articles met the
inclusion/exclusion criteria and were taken over in full
for review (Figure 1), their metadata and .pdf documents
have been uploaded to Reference Management Software —

Medica
Mendeley (version 21.01.2021).

The full texts of the extracted studies were evaluated
according to the inclusion criteria. There was no disagreement
among reviewers during the study selection process.

Inclusion criteria:

- specific information on the association between econo-
mic aspects and antimicrobial resistance,

- the association between resistant bacteria and financial
impact,

- full-text articles,

- papers published in English,

- studies published between 01.01.2017-31.12.2021.

Exclusion criteria:

- articles on symptoms, antimicrobial treatment, but
without an economic approach on antimicrobial resistance/
unrelated to economic impact,

- articles that measure cost-effectiveness in case of disea-
ses not implying antimicrobial resistance,

- research on parasites, viruses and fungi,

- abstracts published in conference proceedings, reviews,
letters to the publisher, correspondence, editorials, comments
and case reports.

Data extraction

Data from eligible papers were extracted using a standar-
dized spreadsheet in Excel (Microsoft Office Excel 2016).

Data extracted from articles included year, country,
context/ perspective, participant characteristics, efficiency
data source, efficiency reference, cost source, treatment,
cost-effectiveness of therapy, cost measurement, types of
costs, total cost, cost-effectiveness analysis, incremental
cost-effectiveness, economic forecasts on the national level,
economic models used to approach the economic impact of
AMR, instruments and mechanisms implied in management
of economic impact of AMR.

Data synthesis

The data extracted from the publications included in
the study were analyzed and summarized using narration,
tables. The information has been grouped and described in
the following sections:

v Antimicrobial resistance as an economic externality,

v The macroeconomic and global impact of AMR,

v The microeconomic impact of AMR.

The scientific publications that met the inclusion criteria
were grouped according to the level of economic impact of
AMR reflected in the study. As a result we obtained:

o 5 studies that had a global and macroeconomic (on the
level of national economy and society as a whole) approach
of AMR’s impact,

« 2 studies that mentioned only the global effects of AMR,

o 1 study that referred to both global and microeconomic
impact of AMR,

« 4 studies with only a macroeconomic approach of AMR
impact,

o 1 study with both a macro- and microeconomic
approach to AMR impact,

« 6 studies that treated the economic impact of AMR only
from a micro level (entire hospital, intensive care unit, other
hospital units).
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Figure 1. Search results and the process of selection and inclusion of publications in study

We underlined those studies that treated AMR as an
economic externality, reflecting the main ideas behind this
approach.

Further, we grouped and analyzed the studies within each
section according to the type of effects they analyzed:

- decline in Global Domestic Product,

- increase in healthcare expenditures,

- decline in labor offer,

- decrease in labor productivity,

- increase in global poverty,

- decrease in global trade and exports,

- decrease in livestock production.

Some studies had made their own forecasts related to
the global impact of AMR, others cited the reports made by
World Bank, OECD and other sources.

Studies reflecting the microeconomic impact of AMR
were analyzed according to information provided on costs
of AMR (total hospital costs, patient costs, length of stay in
the hospital, costs of antibiotics, cost-effectiveness of therapy
with different combinations of antimicrobials). However,
the studies that treated the microeconomic impact of AMR
were more heterogeneous in approaching the costs and cost-
effectiveness of therapy, since each study analyzed the costs
of AMR caused by a specific group of bacteria. We focused
mainly on the costs reflected by the following types of gram-
negative bacteria - P. aeruginosa, E. coli, K. pneumoniae, A.
baumannii, S. aureus.

The next step of data synthesis included identifying and
describing the strategies and mechanisms to reduce the
negative economic impact of AMR, that were suggested by

authors of publications included into research.

Results

Out of 19 publications chosen for analysis, 9 studies have
treated the economic impact of antimicrobial resistance
(AMR) on the microeconomic level, focusing on the hospital
costs (direct, indirect and total hospital charge, including
the cost of antibiotics, the costs of stay and the cost of all
other medical services provided); 9 studies had examined the
effects of AMR on macroeconomic level, offering forecasts
on evolution of such indicators as Global Domestic Product,
trade (exports, mainly), labor productivity, labor supply,
health care costs; 8 studies comprised an analysis on AMR
impact on global level, pointing out the evolution of such
phenomena as rise in poverty, decrease in Global Domestic
Product, loss of capital, decrease in livestock, in exports, in
labor offer and labor productivity etc. (Table 1).

Studies in the sphere of economic impact of AMR
underline various approaches towards treating the concept
and economic nature of AMR.

Antimicrobial resistance as an economic externality

Several studies included into research have treated
the AMR as an economic externality, meaning that part
of the cost is hidden and cannot be quantified timely and
correctly. This approach emphasizes that there is a challenge
in assessing the economic burden of AMR, especially due
to multiple ways of influencing the economy - through the
loss of labor productivity, Gross Domestic Product (GDP)
decrease, external trade decrease, etc. Estimates of costs
primarily focused on costs incurred by health care systems
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Table 1

Medica

Global, macroeconomic and microeconomic levels discussed in the publications chosen for the present study

Nr. Authors Year of publication Global level Macro level (national Micro level (hospital,

economies, society) intensive care unit, other
hospital units)

1 Basetti and Giacobbe 2020 +

2 Dadgostar 2019 +

3 Pulingam et al. 2021 +

4 Ahmed et al. 2017 +

5 North 2020

6 alboetal. 2020 +

7 Founou et al. 2017 +

8 Dos Santos et al. 2019 +

9 Zhenetal. 2019 + +

10 Shrestha et al. 2018 + +

n Smallwood et al. 11 2019 +

12 Ahmad and Khan 2019 + +

13 Leal et al. 2017 +

14 Regea 2018 + +

15 Jitetal. 2020 +

16 Huebner et al. 2019 +

17 Ait Ouakrim et al. 2020 + +

18 Wozniak et al. 2019 +

19 Nathwani et al. 2019 +

Source: elaborated by authors on the base of cited publications

and not society, have focused on current rather than future
potential costs [12].

Evaluating the economic impact of AMR should
consider the specificity of each bacteria producing
resistance, treatment procedures, individual characteristics
of patients and associated costs. To reduce consumption of
antimicrobials among patients and influence prescribers’
choice authorities can introduce regulation, charges or taxes
on the use of antimicrobials, and the right to trade permits
or licenses [12], these mechanisms will have an economic
impact, too. In the meantime, there are opportunity costs
of committing resources to introducing new antimicrobials
to replace old, ineffective ones, in exchange to other public
health initiatives [12].

A simple model to estimate the magnitude of the negative
externality associated with antimicrobial use in healthcare
facilities was proposed based on the following ideas: a dose-
response relationship between antimicrobial consumption
and the emergence of resistance would be calculated, using
multivariate time series analyses, considering different
factors of medical nature. The obtained coeflicients would
prove that temporal variations in the volume of administered
antimicrobials result in temporal variations in the incidence
of AMR. To register the changes it would take at least 2 years
of observations, to compare the costs of implementing the
policy with the savings due to reduced AMR [13].

Another argument in favor of treating AMR cost as an

externality is the fact that the key cost driver in healthcare
expenditures is the estimation of a bed-day cost, treated as an
accounting cost (spending related to treat a case of AMR) as
well as an opportunity cost (showing the value of freeing up
a hospital bed for an alternative use) [13].

From the societal perspective, disease not resulting in
hospitalization becomes important because it still results in
productivity losses, even if direct healthcare costs are low.
Patients with AMR are administrated AMR tests, that are
expensive and/or empirically prescribed antibiotics that are
costlier and have worse side effects than first-line antibiotics
[14].

The macroeconomic and global impact of AMR

Ten out of 19 studies included into research, focused on
the macroeconomic consequences, i.e. treated the AMR as a
factor of influence over national economy. Some studies only
provided the World Bank forecasts data, The Organization
for Economic Co-operation and Development Reports
data, Research and Development Corporation (RAND
Corporation) Report data that estimated global or regional
economic impact of AMR and offered forecasts.

A significant loss of capital due to AMR by 2050, ranging
from 300 billion USD to 1 trillion USD is indicated by
Pulingam et al. (2021) [15]. A decrease is registered in GDP
by 1% and in the same time by 5-7% for developing countries,
by 2050 (Table 2). The economic burden is considered to be
higher for low- and middle- income countries, especially in
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South-Eastern Asia and Africa, due to the fact that inadequate
treatment options and late identification of AMR imply the
necessity to abandon the first treatment prescriptions and
use second- or third-line antibiotics which are often more
expensive. Thus, AMR results in a significant increase in
extreme poverty due to a disproportional impact of AMR on
different groups of countries.

One instrument to counteract the spreading of AMR are
rapid microbiological tests for the diagnosis of bloodstream
infections due to multidrug resistant gram negative bacteria.
These tests may be used to anticipate diagnosis, treatment,
and infection-control measures for patients with AMR.
There are several factors that affect the clinical outcomes,
antimicrobial use, and cost-effectiveness of such rapid tests.
They are:

(i) the specific of local microbiological epidemiology;

(ii) the local prevalence of antimicrobial resistant bacteria;

(iii) the local therapy protocols;

(iv) and the laboratory staff availability on night and
weekend shifts [16].

A continuous rise in AMR by 2050 would lead to a loss of
10 million human lives and an annual reduction of 2-3.5% in
Gross Domestic Product, raising the cost of AMR up to 100
trillion USD (see Table 2). In the meantime, in the US, the
estimated cases in hospitalized patients in 2017 were 323 700,
with 10 600 estimated deaths and 1.7 billion of attributable
healthcare costs [17].

The estimated annual direct and indirect costs of
antimicrobial resistance counts for $55 billion in the US.
It is also projected that by 2050, 10 million lives a year and
a cumulative USD $100 trillion of economic output will
represent a potential loss due to the increase in AMR [12]
(Table 2).

Table 2
Articles that analyze or underfine the impact of AMR on GDP

Data from the OECD Report reveal that by 2050, the
cumulative cost of AMR to the health care system of those
countries is expected to reach $134 billion [18] (Table 2).

The World Bank forecasts by 2050 point out two scenarios
— the optimistic and the base-case one (Table 3). As we can
see from the Table 3 the range of variation is quite large,
underlining the high economic impact of AMR on global
production.

The forecasts on global GDP, trade and level of poverty
are mentioned by Ahmed et al. (2017), pointing out that
the losses in GDP during 2015-2050 may increase up to 85
trillion USD and $23 trillion in global trade. By 2050, the
cost of AMR in GDP could range from 1.1 percent (low case)
to 3.8 percent (high case) [19]. AMR will increase poverty,
especially in developing countries, because these countries
have less controlled prescribing habits of antimicrobials.
The authors point out that under the high level of AMR
scenario, by 2030, an additional 24.1 million people would
be extremely poor, of whom 18.7 million live in low-income
countries. In general, developing countries will be hurt the
most, especially those with the lowest incomes [19].

The impact of low, middle, and high cases of antimicrobial
resistance on various macroeconomic indicators is presented
in Table 4. As we observe, the most significant impact of
AMR will occur in more deaths due to AMR, thus a decrease
in labor supply, and a rise in extreme poverty. A reduction in
livestock production as well as global restrictions on livestock
trade will affect global economy, determining shifts in global
production structure.

Projections of economic influence of AMR were made
according to the classification of countries by income. Four
categories of groups were used in the forecasts — low income,
lower middle income, higher middle income and high-

Nr. | Authors The impact of AMR on GDP

1. | Pulingam et al. (2021)

a loss of capital due to AMR by 2050, ranging from 300 billion USD to 1 trillion USD. A decrease in GDP by 1% and in the same
time by 5-7% for developing countries, by 2050.

2. | CGalbo et al. (2020)

annual reduction of 2-3.5% in Gross Domestic Product, rising the cost of AMR up to 100 trillion USD

3. Leal et al. (2017)

by 2050 a cumulative USD $100 trillion of economic output will represent a potential loss due to the increase in AMR.

4, | Ait Ouakrim et al. (2020)

Annual global GDP fall by 2030 — $1 trillion
Annual global GDP fall by 2050 — $3.4 trillion

5. | Ahmedetal. (2017) Decline in GDP:

low-income countries — 5.6%
middle-income countries — 4.4%
high-income countries —3.1%

Total decline — 3.8%

Absolute value of decline — 6.1 trillion dollars

6. | Regea(2018)
2050

a decrease from 2 till 3.5 percent in global Gross Domestic Product (GDP), and in the same time a 100 trillion USD decrease by

7. | Dadgsotar (2019) decrease in GDP (5-7% by 2050),

8. | Zhenetal.(2019)

Loss of GDP due to AMR 1.1-3.8%. The major loss in GDP will be registered by low- and middle- income countries. Countries
in Sub-Saharan Africa may have a GDP loss of 0.1-2.5%

Source: elaborated by authors on the base of cited publications
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Table 3
Projections of GDP decrease by 2030 and by 2050
Annual global GDP fall by 2050 Annual global GDP fall by 2030
The optimistic scenario of low AMR impacts 1.1%, $1 trillion
The base-case scenario of no AMR 3.8% $3.4trillion
Source: elaborated by the authors on the base of [18]
Table 4
The economic impact of AMR in low, middle and high cases
Scenarios Declines in labor supplies Fall in labor Reduction Reduction of real | Global restrictions | Impact on
resulting number | resulting number of | Productivity in livestock global exports on livestock trade | extreme poverty
of deaths for deaths for working production (min people)
workers population
low case 11 million 18 million by 1.5% by 3% by 1.1% by 5% 6,9
middle case | 74 million 117 million by 3% by 5% - by 10% 18,4
high case 137 million 214 million by 4,5% by 7% by 3.7% by 15% 283
Source: performed by author on the base of [19]
Table 5
Projections regarding the impact of AMR over different groups of countries
Groups of states by Rise in health care cost Decline in GDP Decline in exports Decline in livestock Rise in health care
income production expenditures
low-income 5.4%, 5.6% 5.2% 11.1% 25.3%
lower middle-income 4.2%, 4.4% 4.2% 7% - 9% 15% -16%
higher middle-income 6.1%,
high-income 12.7%. 3.1% 3.1% 6% 6.2%
Total decline - 3.8% 3.7% 7.6% 8%
Absolute value of - minus 6.1 trillion dollars | minus 1.7 trillion dollars - 0.33 trillion dollars
change

Source: elaborated by authors on the base of [19]

Table 6
Forecasts of AMR impact on GDP evolution, global poverty, livestock output, world trade and health care costs
Scenarios GDP Livestock output Health care costs (USD) Global trade Global poverty
decrease, % decrease,% increase, % decrease, % increase,
(min peaple)

low impact of AMR 1,1% 2,6% 300 billion 1,1% 283
high impact of AMR 3,8% 7,5% 1trillion 3,8% -
Impact over low income countries 5% 26,3

Source: elaborated by authors based on [20]

income countries (see Table 5). Thus, the most significant
economic impact of AMR will touch low-income countries,
generating a very high increase in the level of health care
expenditures, due to a rise in health care costs, in the
social sphere and a decline in GDP, exports and livestock
production in the economic sphere.

The same forecasts on GDP evolution, global poverty,
livestock output, world trade, as well as health care costs
are revealed by Ahmad and Khan (2019) [20]. Comparing
the data from Table 6 to the data identified by Ahmed et al.
(2017), we can observe that they present similar economic

trends [19].

Beside this, Ahmad and Khan focus on average hospital
settings due to treatment of patients with AMR, showing
that this expenditures will rise from 10 000 USD to 400 000
USD. In the meantime, the US burden of AMR is estimated
to 55 billion USD, of which 20 billion USD are generated by
health services. Lost labor productivity per year represents
35 billion USD, entailing both an economic and a social cost
[20].

The estimates of national, multinational and global effects
of AMR presented by Jit et al. (2020) include: increased
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treatment cost, reduced productivity and labor supply as a
result of higher morbidity and premature mortality, reduced
intersectoral transactions and trade, etc. The fall in labor
supply is estimated to induce an economic cost up to 6,8
trillion USD per year in 40 years and 3,5 trillion USD in 30
years [14].

Some data regarding the forecasts of human losses due
to AMR - 10 million annual deaths, and thus, a huge loss of
labor force is given by Regea (2018). Beside, the mentioned
author gives a a forecast of a decrease from 2 till 3.5 percent
in global Gross Domestic Product (GDP), and in the same
time, a 100 trillion USD decrease by 2050, rise of 6.2 to 18.7
million in the number of extremely poor people by 2030. By
2030 the number of extremely poor people will be higher
than 6,2%, reaching an upper limit of 18,7 million lives of
extremely poor people [21].

Negative impact on the trade is also mentioned by Regea,
(2018) - antibiotic resistance from food products causes their
rejection, thus EU registers around a third of rejections and
US counts for a fifth of rejections of aquaculture products
originary from Vietnam, China, Thailand, Bangladesh, and
Indonesia [21].

The same economic effects of AMR are identified by
Dadgostar (2019):

- elevation of rate of poverty,

- extending economic gap between the developed and de-
veloping countries,

- decreased labor income,

- loss of labor productivity caused by sickness and pre-

Table 7
Articles that analyze or underline the impact of AMR on animals / livestock

mature death,

- decrease in global exports,

- decreased production and trade of livestock, increasing
prices of proteins,

- decrease in GDP (5-7% by 2050),

- the cost of AMR in the US - 55 billion USD,

- loss of productivity in the US - 35 billion USD [2].

Beside forecasts regarding the decrease in GDP, labor
productivity and trade, a particular attention is paid to the
impact of AMR on livestock production (Table 7).

The large use of antimicrobials in the agriculture sector,
leading to a decrease in treatment efficiency, and possible
bans on imports, due to high concentration of antimicrobials
in meat and other animal production, will affect the structure
of external trade.

The microeconomic impact of AMR

Eight studies out of 19 that were comprised into research
had shown a wide variety of microeconomic costs occurring
due to AMR. Such costs include: cost of bed day, the cost of
medical products administered by the hospital or bought by
ambulatory patient, laboratory diagnosis of AMR, costs of
associated procedures, staff time, etc. Some studies referred
to mechanism preventing or decreasing costs associated
with AMR - such as permits to prescribe antibiotics,
tax on antibiotic consumed, bureaucratic regulation and
antimicrobial stewardship programs [14].

The study performed by Founou et al. (2017) analyzed
the published literature on the clinical and economic impact
of AMR in developing countries (Thailand, China, Turkey,

Nr. | Authors The impact of AMR on animals/livestock

1 | Ahmad and Khan (2019)
costly treatment

Alteration of gut microbiome of an animal, which makes it susceptible to other infections and affects health, imposing

2 | Pulingametal. (2021)

financial loss in animal production

Decrease in efficiency of treatment of livestock, increase in the infection rate and the spread of the infection; rise in the
price of protein sources, including meat, egg and milk supplies;
Decrease in the yield of livestock in low and middle income countries — 11% of loss in livestock production by 2050 and

3 | Ahmedetal. (2017)

Reduction in livestock production:

outbreaks.

Global restrictions on livestock trade — low case 5%, middle case 10%, and high case 15%.
Trade reductions from a “fear factor” will further reduce livestock production, especially for the low-income countries.

- the decline in livestock production by 2050 is 11.1% for low-income countries, 7-9% for middle-income countries, and
about 6% for high-income countries. The global decline is 7.6%.

Trade in livestock and livestock products are vulnerable to AMR not only because of impacts on productivity of untreatable
disease but also because the “fear factor” results in disruptions of trade (such as bans on imports) in response to disease

4 | Regea (2018)
countries

Antibiotic residues found in animals or meat of animals can impose rejection of imports/exports, affecting the trade of

5 | Dadgostar (2019)

sources such as milk, egg, and meat.

The increase in AMR will make treatments on animals ineffective and cause the infections to become more severe, leading
to decreased production and trade of livestock, resulting in elevated prices of protein due to the decrease in protein

The increase in AMR can lead to a shortage of protein.
The most drastic impact of AMR will be registered in low-middle income countries — under conditions of the same rate of
growth of AMR an 11% loss in livestock production is forecasted by the World Bank by 2050.

Source: elaborated by authors on the base of cited authors
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Table 8 Table 9
The longest periods of stay identified by the study, for different bacteria The highest and lowest identified total hospital costs for AMR
Country Bacteria Length of stay (days) Bacteria Median costin 2015 USD
(ase group Control group S. aureus Max 146.716
Brazil P aeruginosa 43 43,1 Min 15.763
China Enterococcus 37 17 Enteroccocus Max 177.503
Thailand E. coli and K. pneumoniae | 26 26 Min 48121
Thailand A. baumannii 51 4 E. coliand K. Spp. Max 96.785
Turkey S. aureus 50,3 32,7 Min 11.085
E coli Max 21.712
Source: elaborated by authors on the base of [22] Min 4877
Colombia, Malaysia, India, Mexico, Jordan, Palestine, K. pneumoniae Max 46.934
Senegal). The study outlined that AMR had an impact on Min 2139
hospital costs, through an increase in length of stay of the P aeruginosa Max 111.871
patient at the hospital. The study comprised infections with Min 5743
S. aureus, A. baumannii, K. pneumoniae, P. aeruginosa, -
Enteroccocus and E. coli that determined longer length of stay A. baumanii Max 24.897
in hospital. The longest period of stay in the hospitals in case Min 2558

groups are presented in the table below [22].

Overall healthcare costs associated with resistant
infections in case groups were 8,107.375 USD, in comparison
to control groups in which the overall healthcare costs
amounted to 5,469.487 USD. Of the countries comprised in
the study, the highest costs were identified in Turkey - 35 277
USD, Thailand - 11773 USD and Colombia — 11822 USD.

The review performed by Dos Santos et al. identified
eight studies that evaluated the cost-effectiveness of different
treatments for CRKP (carbapenem resistant Klebsiella
pneumoniae) infections. The results of their research
demonstrated that there is no gold standard treatment for
CRKP infection. Studies comprised comparisons in terms
of cost and clinical effectiveness of several antimicrobials,
as  piperacillin-tazobactam, ceftriaxone-metronidazole,
amoxicillin, ertapenem, nitrofurantoin ofloxacin and
levofloxacin [23].

The evaluation of the economic burden of AMR,
comparing cases when patients had antimicrobial resistant
bacteria (E. coli, S. aureus, K. pneumoniae, A. baumannii, P,
aeruginosa, Enteroccoccus) with those lacking AMR had been
undertaken by Zhen et al. The study comprised a comparison
of median and average costs for each group of bacteria [24].
The highest and lowest identified total hospital costs are
shown in the table below.

Shrestha et al., (2018) had undertaken research to identify
the costs of AMR for S. aureus, E. coli, K. pneumoniae, A.
baumannii and P. aeruginosa. The approach to account
for human capital loss was applied: mortality figures were
converted into productivity losses. Based on a study from
intensive care unit in Thailand, it was considered that a person
would work for ten years more, if death wouldn't occur. Thus,
the number of deaths was multiplied by ten productive years
and by GDP per capita to calculate losses per one person
death. These values were adjusted by the annual rate of GDP
growth (1%) and a 3% discount rate.

The cost of AMR attributable to the use of a Standard

Source: elaborated by authors on the base of [24]

Unit (SU) of antimicrobials administrated to the patients and
a full course of eight antibiotic drug classes was calculated,
by multiplying the costs of AMR, the RMf (The Resistance
Modulating factor - the proportional contribution of human
antimicrobial consumption towards the total cost of AMR),
and the consumption of antibiotics that drive resistance in
each pathogen [25].

The cost of AMR per SU of each antibiotic consumed
was used to calculate the cumulative economic cost per each
antibiotic consumed, including only the infections in which
the particular drug class was assumed to propagate resistance
[25].

This model assumes that resistance is driven exclusively
by human antimicrobial consumption of antibiotics and
that consumption of all drug classes contribute to resistance
in all pathogens equally. The cost of AMR per person was
multiplied by the number of lost years due to premature
death (ranging from 5 to 20 years) to calculate the loss in
human capital [25].

The results of comparison between Thailand and United
States have revealed the following:

- the direct costs associated to AMR were higher in
Thailand for A. baumannii - 29 mln. USD and for S. aureus
in US. - 42 mln USD;

- the indirect costs were higher in Thailand for A.
baumannii - 367 mln. USD and for S. aureus in the USA -
2184 mln. USD;

- total economic loss was higher in Thailand for A.
baumannii - 396 mln. USD and for S. aureus in the USA -
4797 mln. USD [25].

Another study dedicated to a comparison of direct and
indirect costs due to AMR was performed by Smallwood et
al. The authors included into the study the costs occurring at
acute care facilities. The possible future scenarios included
three levels of rates: low (20%), medium (50%) and high
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(100%). Costs associated to treatment of AMR at an acute
center reach 10.2 million USD. The incremental cost of
antimicrobial resistance represented 1.2 mln USD. At a level
of AMR of 100%, the burden could rise to as much as $30
million. In case AMR is prevented, the opportunity cost
would be 18 mln USD [11].

Wozniak et al. suggest calculating the hospital cost of AMR
by taking into account the length of stay, in tight correlation
with the time of infection and infectious status of patients
[13]. Resistant infections may in fact need to be considered
as additive, indicating that considering only the incremental
cost of resistance compared to susceptible infection would
underestimate the total costs of resistant infections.

Antimicrobial stewardship programs (ASPs) are highly
recommended among measures to limit the increasing
expansion of AMR. Out of 19 studies included into research,
4 studies were dedicated to ASP as mechanism to lower the
negative economic impact of AMR. One of the study [17]
treats superficially the economic impact of ASP programs,
analyzing more deep the clinical effects of ASP, while three
others [26, 27, 28] focus more on the economic effects of ASP.
They focused on decreasing length of stay and readmission
rate, less use of antimicrobial treatment and reducing total
costs. Benefits resulting from cost savings were higher in case
of hospitals with comprehensive ASPs, i.e. including both
therapy review and antibiotic resistance [26, 27].

Discussions

The large number of approaches to evaluate and quantify
the economic burden of AMR underline its complex nature.
The relationship between antimicrobials consumption and
AMR is not instantaneous, nor linear, it is more complex
and dynamic, because it takes a period to develop, and the
AMR may occur to another antibiotic than the one that was
prescribed to the patient. Antibiotic consumption not only
in case of humans, but also in agricultural use, can generate
different economic impacts, making its assessment even
more difficult. Beside this, the present levels of AMR may
represent the cumulative effect of previous antibiotic use.

Studies aimed to determine AMR’s economic impact
concentrate both on the microeconomic level - i.e. a hospital,
a hospital unit, intensive care units (ICU), for example,
and at a macroeconomic level (the impact over the whole
economy) or, even global level. Depending on the level on
which the economic impact is assessed, the methodology
applied can vary significantly. It can be directed towards
evaluating changes in GDP, labor force, external trade,
livestock production etc.

As we observe, the most significant impact of AMR will
occur in higher mortality due to AMR, leading to a decrease
in labor supply. To estimate the fall in labor offer, studies
use the human capital method, by multiplying the years lost
due to death caused by AMR, either by the average wage or
by the national GDP per capita [14]. Also, AMR leads to a
rise in extreme poverty. This trend is observed especially
in developing countries, because they are characterized by
less controlled prescribing habits of antimicrobials. A lot of
studies emphasize the disproportional impact of AMR on

different groups of countries.

On the one hand, the large use of antimicrobials in the
agriculture sector, especially in the case of low and middle
income countries, will increase the high rate of incidence
of AMR and will decrease future treatment efficiency,
determiningareduction inlivestock production. On the other
hand, a spreading incidence of AMR will generate possible
bans on imports of livestock and meat, egg and milk products
because of antimicrobial residues found in them. Since the
export of these products represent important production
sectors of low- and middle- income economies, restrictions
on livestock trade can lead to serious structural disruptions
in external trade, determining shifts in production structure
of these countries and affect global economy.

The economic burden of AMR on households is
emphasized by Jit et al (2020) - increased length of stay in
hospital due to AMR leads to a growth in household out-of-
pocket costs — co-payments for treatment, transport costs,
caregiver accommodation costs and childcare costs. Patients
and caregivers may miss work and lose income. These
externality costs may be especially large for poorer categories
of population [14].

Sickness, disability, premature mortality due to AMR
leads to increased healthcare demand and reduced
consumption. The usual spending patterns of households are
changed, substituting a consumption of services like tourism
and education with healthcare services, the demand for
antibiotics and other AMR treatment associated medicines
increases. Pandemics due to SARS Covid-19 had very
eloquently proved this phenomenon.

Specialized literature attempts to perform researches
regarding costs associated with AMR within hospitals /
intensive care units (ICU) and other medical settings/wards.
The large number of studies quantifying the economic
impact of AMR refer to the hospital costs, dividing them
into direct and indirect costs. These studies focus mainly on
such indicators as length of stay in hospital, antibiotic costs,
ICU costs, hospital costs after culture, total hospital charges,
therapy, laboratory analysis costs, personnel costs, etc.

Studies focusing on healthcare expenditures associated
with hospital stay have similar methodology of costs
evaluation: by calculating per patient costs for a day of stay
in hospital and multiplying by length of stay and number
of patients with AMR. Length of stay in hospital varies
significantly for cases of AMR for different types of bacteria.
LOS is considered to be an important indicator of the AMR
burden, this indicator is present in most of the hospital-based
studies. The argument for its importance is that hospital beds
are blocked by patients with longer stays due to resistant
infections, and thus, cannot offer timely access to healthcare
to other patients.

Also, the vast majority of the hospital-based studies
have the aim to identify the differences in costs registered
by case and by control groups (patients with antimicrobial
resistance and patients with sensitiveness to antimicrobials,
respectively). These differences in AMR costs vary
significantly, depending on the type of resistant bacteria
chosen for study.
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Studies that estimated hospital costs due to treatment of
AMR cases use descriptive statistical approaches to assess
the impact of a discrete intervention on AMR prevalence or
treatment cost. For example, such studies estimate a fixed ratio
or describe a linear correlation between a decline of antibiotic
consumption and a decrease of AMR costs as a result of
introduction of a stewardship program [14]. Most hospital-
based studies consider AMR costs from the perspective of the
healthcare provider (e.g. the hospital providing treatment),
although other perspectives are relevant to decision-makers,
too, for instance costs attributable to the patient, that include
not only hospital costs, but also expenditures to buy drugs or
pay additional visits to the doctor, etc.

In the meantime, these studies tend to extrapolate
findings from a single site to a national or even global level,
however, and this is their major limitation - disconsidering
existing specifics between countries and regions.

Conclusions

Antimicrobial resistance represents a serious threat for
health and, in the meantime, it entails high costs, determining
a raising number of reports that estimate global economic
burden of AMR.

The analysis performed on the basis of review of scientific
publications in the field of AMR’s economic impact has
revealed the following. The trend of wide spread of AMR
in time will worsen the economic impact of AMR on global

Medica
level, inducing not only quantitative, but also qualitative
effects, like shifts in geographical distribution of GDP,
deepening the economic gap between developed countries
and low and middle income countries.

The effects of AMR on the global and macroeconomic
level include a decrease in a series of macroeconomic
indicators, such as: disposable income of households, labor
productivity, labor offer, trade and livestock production, and,
in the same time, an increase in healthcare expenditures and
a larger prescription of antibiotics of second and third level.
This explains why multiple scientific publications are aimed
to study the mechanisms of diminishing the consumption of
antibiotics and reducing the spread of AMR.

On the microeconomic level the impact of AMR is
reflected in higher hospital costs, due to an increase in costs
associated with antibiotic consumption, bed day costs, as
well as increased length of stay of patients with AMR. Such
studies can be accurate in hospitals with representative
patient data on healthcare services costs and antibiotic
susceptibility, ensuring a more precise estimation of AMR
economic burden.

Ethical consideration

This systematic review of the literature has been based
on published researches and therefore no ethical approval is
required.
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Summary

Background. Researchers tried to find out how age-related pathologies can be prevented by keeping the biomarkers levels under control since
their changes might induce abnormalities. The purpose was to analyze aspects that might accelerate, and fight off the action of endogenous and

exogenous factors on the metabolism of aging.

Material and methods. This study is based on the critical analysis of 35 literature sources out of 74 selected from PubMed, NCBI, Google Scholar

data that highlight the most essential concepts.

Results. Biological age represents the modified aspects of metabolism and physiological processes. The antioxidant system and reactive oxygen
species play a key role in slowing down, and accelerating the aging metabolism; genetic markers detect the aging factors; genome mutations are

responsible for premature aging.

Conclusions. Hence, it's important to make a balance between a healthy lifestyle, a proper skincare routine, and maintaining cognitive functions, in
order to hope for a “successful aging” by preventing diseases and increasing life expectancy.

Keywords: biomarker, inflammation, longevity, senility

Introduction

The human body is a creation of nature that undergoes
continuous and progressive changes, which ultimately result
in a significant process that gradually occurs within the cells
of the human body, namely the aging process. This research
is based on the analysis and description of the metabolism of
aging, aspects that promote and induce the acceleration of
this process, and factors involved in coping and confronting
aging. There is an increasing number of studies aimed at
discovering all the aspects necessary to achieve and promote
the concept of "successful aging", starting from nutrition and
physical activity to proper functioning of cellular components
and specifically of mitochondria that is the source of energy
and an integrated element in metabolism.

Along with aging, there is an increased risk of developing
age-related diseases. In this context, the researchers defined
"epigenetic clock’, to determine clinical biomarkers in order
to predict the disease rate as they age, as well as monitor
these changes. Among the biomarkers associated with the
aging process and related pathologies are the ones of the
cardiovascular system, of metabolic and inflammatory
processes, of the central nervous system, markers of the
antioxidant system and oxidative stress, and genetic markers
[1, 2]. Thus, scientists can identify the cause of the signs of
aging and of metabolism degradation, functions of cellular
organs, and prevent the occurrence of age-related pathologies
by future monitoring via modern technologies. Moreover,
the "epigenetic clock" shows the methylation level of some
sites, which later indicates the biological age of an individual.
Some researchers believe that the mortality rate or the
manifestation of age-related diseases might be predicted by

comparing the epigenetic age with the chronological age of
the person under study [3].

Indeed, recent studies have shown that the epigenome has
a direct or indirect impact on the aging phase, being affected
by a multitude of endogenous and exogenous factors, which,
unless monitored, accelerate this process. Degradation of the
human genome has been found to directly affect the structure
of the epigenome, however, some theories show that some
epigenetic changes could be reversible and allow a return
to their initial phase, such as fertilization and production of
pluripotent stem cells [3, 4].

Therefore, successful aging has become a current health
issue and researchers urge people to follow certain rules to
take advantage of “successful aging”, such as minimizing the
risks to developing various diseases, maintaining cognitive
and physical functions, positive emotions, and thoughts,
problem-solving, avoiding stressful factors, and self-caring
both externally and internally [5].

The present research aims to analyze the aspects of active
aging, the metabolism of aging, and the exogenous and
endogenous factors, which determine these processes.

Materials and methods

The study was conducted by analyzing critically and
constructively the scientific publications, articles, clinical
trials, (non)randomized and cohort studies, in order to
understand the basic activity of metabolism in the process of
aging. The study was based on publications dating from the
beginning of the 21 century to its second decade, numbering
35 out of a total of 74 articles selected for examination and
research.
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The detailed analysis allowed excluding less relevant
data and highlighting the main issues on the physiological
processes underlying senility. Databases such as PubMed,
NCBI, CrossRef, Google Scholar are the information pillars
of this research, which, along with a comprehensive study,
enabled to highlight the essential concepts and ideas on
the metabolism and the causative factors of aging and age-
related diseases.

Results

Metabolic Biomarkers of Ageing

According to the recent studies, researchers have found
that biomarkers have a specific role in unraveling age-related
metabolic changes.

Firstly, the cardiovascular biomarkers correlate mostly
with aging. It has been proved that blood pressure rate
increases due to the biological age, notably the systolic
blood pressure that is above 140 mmHg. Enhanced
levels of homocysteine are also a major causative factor
of cardiovascular diseases that contribute to the onset of
atherosclerosis [2].

Secondly, several metabolic processes are influenced by
the expression rate of certain biomarkers, including high
levels of LDL (low-density lipoprotein) that increases with
age and leads to coronary atherosclerosis. On the other hand,
VLDL (very low density lipoprotein) and high triglycerides
level might induce the onset of coronary heart disease and
myocardial infarction. Unfortunately, the level of HDL
(high-density lipoprotein) decreases with aging, resulting in
the manifestation of cardiovascular diseases with widespread
specificity. Metabolic syndrome, prediabetes, and diabetes
are diagnosed by determining glycemia, a biomarker that
commonly shows elevated blood glucose levels [2].

Leptin is one of the hormones secreted by the adipose
tissues and is directly proportional to the amount of fat in
the body of an individual. However, it was found that over
time the percentage of circulating leptin in plasma is higher
in women compared to men. Its secretion is also inhibited
by other hormones, such as testosterone, whereas insulin,
glucocorticoids and estradiol stimulate the leptin secretion.
Moreover, studies have shown that leptin levels decrease
along with aging, more obviously in women than in men,
however hormone-independent variations may occur [6].

The inflammatory process is a triggering factor of aging,
whereas the C-reactive protein is the biomarker which
increases in chronic diseases. However, this index may also
boost in people taking oral contraceptives or those who
want to combat the signs of aging by resorting to hormone
replacement therapy. An significant element is growth factor
similar to insulin (IGF-1), as its levels are associated with
increased risk of cancer, while diminished levels might result
in coronary heart disease and even death [2], though, some
studies in laboratory mice showed that a low level of IGF-1
was linked with delayed aging [7]. High cortisol amount, over
the limits of diurnal variation, can contribute to developing
cardiovascular diseases, whereas low concentrations of
dehydroepiandrosterone favors the onset of senility signs,
thus, a hormone replacement therapy is performed due to its

anti-aging effects [2].

Interleukin-6 (IL-6) is a significant index of the
inflammatory process, while its amplificated levels might
induce the development of acute diseases and lesions. It
commonly increases with age, causing osteoporosis and
contributing to the exacerbation of Alzheimer's disease.
Other biomarkers characteristic of the inflammatory
process include the enhanced rate of fibrinogen, albumin,
tumor necrosis factor-alpha (TNF-a), which leads to an
inflammatory response, affect the immune defense system,
boost the chances of becoming overweight, as well as to
develop diabetes, depression, and rheumatoid arthritis [2].

The specific markers of central nervous system activity
include amyloid-beta 42 present in neuropathological pro-
cesses; total (t)-tau and phosphorylated (p)-tau together with
F2-isoprostanes increase the risk of Alzheimer's disease [2].

A reduction in the oxidative stress and antioxidant
defense system will lead to higher levels of reactive oxygen
species (ROS), thus developing sarcopenia, Parkinson's and
Alzheimer's disease, and even the senile onset. Antioxidants
fight against free radicals, thus mitigating their harmful
effect on the human body, some examples being ascorbic
acid, tocopherol, beta-carotene, omega-3, -6, flavonoids,
coenzyme Q, glutathione; lutein, and zeaxanthin, that block
the action of free radicals and prevent the stationary macular
degeneration [2].

Finally, yet importantly, genetic markers are essential in
detecting the aging triggers. The main indicators include
apolipoprotein E, causing cardiovascular diseases; the
specific angiotensin-converting enzyme (ACE), present in
cardiovascularandkidneydisorders, whichhasamajorimpact
on longevity; and mitochondrial DNA (deoxyribonucleic
acid) mutations that produce a series of mutations that
affect longevity, these defects being regarded as changes in
the C150T gene within mitochondrial DNA. Additionally,
the telomere length has been found to decrease with aging
[2]; yet, in nonagenarians, (super-)centenarians it remains
unchanged. Other studies suggest that these individuals have
a chromosomal stability and good antioxidant function,
being similar to research studies on young people [8]. A new
molecular marker associated with cell senescence, termed
as p16™** has been discovered, which is essential for main-
tenance of homeostasis — the balance between the aging
process and suppression of tumor processes [8].

Aging caused by the inflammatory response

Once the pathogens or various allergens enter the body,
the protection mechanisms are activated by the immune
system during the acute inflammatory phase by mobilizing
defensive cells, limiting the spread of pathogens, and in
the end destroying them. Commonly, an appropriate
defense reaction leads to tissue repair and regression of
the inflammatory process. However, uncontrolled acute
inflammation may become chronic when it becomes
uncontrolled. Chronic inflammation is also characteristic
in the elderly, the immune system undergoes some changes
that involve the inappropriate activity of cytokines and
chemokines, such as those mentioned above, viz. increased
levels of IL-6 and TNF-a [9].
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ROS activity, resulting from the action of neutrophils,
influences the expression of NF-kBs (nuclear factor kappa-
light-chain-enhancer of activated B cells), which are essential
for balancing the immune responses against inflammation.
In turn, NF-kBs can trigger pro-inflammatory genes or
inflammation, which activate cytokines and chemokines
causing cell senescence [9], secretome formation [10] and
subsequently the formation of the inflammasome [11, 12].
The activity rate of autophagy decreases in the elderly, which
causes the accumulation of senescent cells. Thus, recent
studies have concluded that chronic inflammation is one
of the triggering causes of cardiovascular diseases such as
atherosclerosis, age-related neurodegenerative diseases,
dementia, and autoimmune diseases, and even cancer, which
involves NF-kB, a basic inflammatory mediator that initiates
and contributes to tumor progression [9].

Conversely, some studies suggest that genetic variations of
interleukin-1 (IL-1) may reduce life expectancy in older men
and predispose them to the risk of age-related diseases. IL-6
also called "gerontologist's cytokine", has anti-inflammatory
activity, however, in old age, its levels increase and induce
the risk of cardiovascular diseases, like sarcopenia and atony
[13].

Finally, the present research has identified that it is
possible to successfully age and increase life expectancy if
inflammatory processes are suppressed, such as the long-
term uncontrolled inflammation that predisposes the body
to accelerated aging and mortality rates. Moreover, it has also
been found that the paternal age at conception might predict
the length of telomeres in the descendants [14].

Nicotinamide adenine dinucleotide (NAD")

Nicotinamide adenine dinucleotide is a coenzyme
involved in oxidative phosphorylation and ATP (adenosine
triphosphate) production, despite having a DNA repair
capacity, its damage caused by excessive expression of free
radicals, involves NAD" depletion, resulting in accelerated
aging [15].

This vitamin deficiency leads to the development of
pellagra and the onset of 3D: diarrhea, dermatitis, and
dementia. Studies have identified that small amounts of
vitamin B, are also characteristic of aging, thus, it is believed
that the use of nicotinamide may contribute to delaying this
process and fighting ROS [15].

Sirtuins also work together with NAD", which in the
form of histones promotes longevity, especially SIR2 (silent
information regulator 2) for yeast and mammalian-specific
SIRT1, due to their ability to repair DNA and maintain
genome stability [16, 17].

There are various pathways of NAD* synthesis, primarily
taken from various dietary sources, such as de novo synthesis
of tryptophan via kynurenine pathway; from nicotinic
acid by Preiss-Handler pathway; and from nicotinamide,
nicotinamide ribose through the Salvage pathway. Some
researchers stated that NAD* precursor supplementation
in lab mice showed a delayed aging process [18, 19]. At the
same time, studies have found that the Salvage pathway is
defective during the senility period, mostly involving the
skeletal muscles, white adipose tissues, and other organs
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[19].

Studies have been carried out in humans, which have
revealed that supplementation with NAD* precursors by
restoring its balance, might contribute to an aging delay.
However, its overdose might trigger harmful effects and
excessive secretion of pro-inflammatory cytokines [18], as
well as predispose the body to development of autoimmune
diseases and tumors. NAD" is correspondingly involved in
neuroprotection, whereas a defective metabolism can lead to
the onset of neurodegenerative diseases [19].

Metabolism of premature aging

Some genetically determined pathologies can induce
intrinsic premature aging, including Werner syndrome,
Cockayne syndrome, and Hutchinson-Gilford syndrome
[20].

Hutchinson-Gilford syndrome is characterized by
changes at the molecularlevel such as shortening of telomeres,
unstable genome, and development of premature senescence.
These unfavorable conditions lead to an accelerated aging,
manifesting itself in the second year of life, which determines
a short life expectancy, around 13 or no more than 20 [21,
22]. This pathology is determined by genetic mutations,
namely the de novo missense mutation in the LMNA gene
responsible for the coding of type A nuclear laminae [23,
24].

People with this pathology may develop alopecia, skin,
bone, cardiovascular abnormalities, growth retardation, age-
specific spots, as well as dry and thin or flaky skin. After the
facts mentioned above, according to the levels of biomarkers,
we comprehend that thelevel of leptin is below the permissible
limits, this being caused by the lack of adipose tissue and by
the amount of estradiol that is particularly low, resulting
further in insufficient sexual development. Thus, a number
of studies have focused on finding therapeutic measures that
would prevent accelerated aging by using farnesyltransferase
inhibitors and reducing progerin synthesis, such as
everolimus that increases progerin clearance, as well as other
studies conducted on mice to prove that high-fat diets and
ketogenic diets are effective methods to increase longevity
[25].

On the one hand, Hutchinson-Gilford syndrome is
characteristic for children, however, on the other hand, there
is also a progeria characteristic for adults that is specific
to the 3 and 4™ decade of life, called Werner syndrome
[26], being caused by mutations in the WRN gene that
is responsible for DNA repair and which stabilizes the
telomere metabolism [23, 27]. People with this abnormality
indicate growth retardation at puberty and later on, as well as
alopecia, atrophy, hypogonadism, arteriosclerosis, abnormal
skin changes up to 25 years old, hyperpigmentation or
hypopigmentation, hyperkeratosis [26]. Some studies also
highlight that these people are likely to develop various forms
of cancer, especially of thyroid and skin cancer [27]. Therapy
consists of maintaining normal glucose levels, monitoring
cataracts, arteriosclerosis, use of anticancer drugs and
radiation therapy as needed, and diet management [26].

Finally, the present research encompasses only several
aspects of the metabolism of aging, the basic indicators
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being the biomarkers characteristic of the senility evolution.
Researchers are looking for new clinical trials that would
allow great findings of slowing down or ceasing the aging
process, especially in people with progeria. Scientists
continue to prove new technologies and ways to manage
these processes by promoting the idea of "successful aging",
as well as alternatives to achieve this phenomenon.

Discussions

The concept of "successful aging" has become increasingly
popular, science and medicine are fighting side by side to
discover new forms of preserving all aspects of youth and
eternal beauty. Psychosocial adaptation is a key factor in the
aging process, since a favorable environment might determine
a good quality of life [28]. Optimism and positivism along
with accumulated successes allow the person to be aware of
the facts achieved over the years, these features becoming
appropriate for monitoring cognitive functions [29].

In addition to these, regular individual physical activity
according to the needs of the body is mandatory, as it allows
avoiding and slowing down the occurrence of various
diseases, contributing to an enhancement in the longevity
rate. Even if physical activity has an impact of less than
2% on successful aging, it helps to combat and prevent the
incidence of a multitude of pathologies, especially of high
blood pressure, occurring in more than half of the elderly
population [30].

Over the years, major changes arise not only inside
the body, within the cellular metabolism, but also outside,
resulting in dehydrated thin skin, followed by the appearance
of wrinkles and fine lines, as well as loss of its elasticity and
luster, becoming more sensitive to traumas and lesions and
associated further with a more prolonged regeneration.

Therefore, when it comes to skin aging, two key aspects
are being involved, viz. intrinsic and extrinsic aging. Intrinsic
aging is caused by a deficient cellular metabolism, primarily
of basal cells, fibroblasts, and melanocytes responsible for
pigment spots that occur in the skin epidermis, keratinocytes,
and collagen fragmentation process initiated after the age of
20-25 years [31].

Explicit examples of intrinsic aging are Werner's
syndrome, Hutchinson-Gilford, Cockayne and Down
syndrome. This process is determined by mutagenic changes
in DNA; unbalanced levels of hormones, such as deficiency
of dehydroepiandrosterone, estrogen, testosterone, growth
hormone, oxytocin and melatonin, excess of cortisol;
excess and lack of ROS and deficiency of the antioxidant
system. Exogenous factors are responsible for activating and
advancing the extrinsic aging process, including smoking,
pollution, lack of sleep, poor fluid intake, and ultraviolet
(UV) radiation. Thus, exogenous factors act together with
the endogenous ones, amplifying oxidative stress and ROS
synthesis. Subsequently, they damage the DNA and protein
structure, resulting in an accelerated aging process [32].

To combat ROS, pharmaceutical medicine has created
a wide range of products based on active substances with
antioxidant properties, including glutathione, ascorbic acid,
ferulic acid, niacinamide, resveratrol, tocopherol, coenzyme

Q. Resveratrol is widely used due to anti-aging and anti-
inflammatory effects. It possesses anti-microbial activity
with a strong antioxidant and anti-tumor action, having a
cardioprotective, neuroprotective and even anti-diabetic
effects [33].

As people age, the facial muscles, and not only,
undergo certain changes caused by their deterioration and
accumulation of lipofuscin, resulting in skin pigmentation or
so-called "age spots" [34]. Their treatment is quite rigorous
and complex, thus, a sun protection factor of minimum of
30+ is recommended to use to prevent these conditions.
However, if they occur, alpha-hydroxy acids, such as citric,
glycolic, lactic, malic, tartaric acid should be introduced
into daily skincare routine, as well as beta-hydroxy acids
such as salicylic acid to fight hyperpigmentation and post-
acne spots, topical retinoids, azelaic acid, adapalene, benzoyl
peroxide, and alpha arbutin. The amount of collagen in the
skin can be improved by topical use of vitamin C and the
consumption of dietary supplements with marine collagen
that will help to prevent and reduce wrinkled appearance.
People can also opt for topical creams with retinol, peeling
effects and honokiol that underwent several clinical trials,
showing amazing results [35]. Finally, yet importantly, the
key to skin moisturizing is the daily fluid consumption and
the use of creams and serums, containing active substances
such as hyaluronic acid, which maintain hydration and fight
off wrinkles and signs of aging. Besides this, caffeine helps
moisturize the area around the eyes, reduces bags under the
eyes, and the pigmented appearance of the eye contour.

Therefore, we can conclude that besides a healthy lifestyle,
a balanced diet and a daily skincare routine are necessary to
follow, being customized depending on age and pathologies,
however, hydration and sun protection are essential in the
skincare routine regardless the age.

Conclusions

People are the ones who have an endless craving for
everything that would bring them pleasure, initially searching
for the fountain of youth, then experimenting to obtain
the elixir of youth, and finally discovering ways to become
immortal. This review article involves several aspects of
aging metabolism and ways in which the Earth's population
would age actively, productively, and successfully.

Medicine has no limits, researchers are constantly
discovering new ways to prolong life expectancy since
centenarians, and super-centenarians have become successful
models of aging. Even if not all clinical trials approve this
idea in terms of "success", they become the central source
of new studies, based on changes in the genome, cellular
metabolism, structure and composition of cell membrane
proteins, the presence of biomarkers, ROS and the ability of
the antioxidant defensive system.

Finally, there is a multitude of aging metabolism
components, as well as both direct and indirect ways of
influencing mental, cognitive and physical functions of the
body in preventing diseases and disabilities and promoting
a healthy lifestyle with a potential increase in life expectancy.
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NPOBJIEMA SHAOKPUHHbIX PA3PYLUUTENEN B PECNYBJIUKE
MOJIAOBA

THE PROBLEM OF ENDOCRINE DISRUGGERS IN THE REPUBLIC
OF MOLDOVA

lOpume MobiH3apy, K. M. H., Bnagumup bepHuK, K. M. H., UHra MupoH, k. M. H., Bnagumunp bebbix, K. M. H.

HayuyHas nabopamopus Xumuyeckue onacHocmu u mokcukosoaus, OmoesneHue [UzueHbl mpydd, MOKCUKOI02UU U

xumuyeckoli 6ezonacHocmu, [Jupekyus oxpaHsl 300posbs, HayuoHansHoe azeHmcmao obuwecmsaeHHo20 300p08b#, 2.

KuwuHes, Pecnybnuka Mondosa

Pestome

3apaun. CywecTsyloT 3Konornyeckue GakTopbl 11 PUCKY (BA3aHHbIE C BO3AEACTBIEM CUHTETUUYECKUX XMMUYECKNX BELLECTB Ha YesoBeKa, pacTeT
03a00U€HHOCTb 113-3a Yrpo3 30POBbI0, KOTOPYIO NPEACTABAAIT SHAOKPUHHBIE pa3pyLunTeni. B (BA3M € STUM, LieNb 1 3a/iaun UCCeioBaHNA O-
CTOANV B BbIABEHMY UCMONb3YeMbIX B CNIbCKOM X03AilcTBe Pecnybnuki Mongosa, cpeacTs GUTOCAHUTAPHOTO Ha3HAUeHIA, HapyLUIatoLx paboTy
IHAOKPUHHOI CMCTEMDbI, YPOBHEI X MPUMEHEHWSA 1 3arPA3HEHNA UMM CeNbCKOX03ACTBEHHON NPOAYKLIMN 1 NOBEPXHOCTHBIX BOJ, UCNONb3YeMbIX
ANA MUTbEBOTO BOAOCHA0XKeHN, a Takxke B OLieHKe 3a601eBaemMoCT U CMEPTHOCTU HaceneHunsa, 00yCNOBNEHHbIX BO3/EACTBIUEM SHAOKPUHHDIX
paspyLuuTeneii.

Marepuanbi u metobl. [IpoBeAEH aHanu3 ypoBHA MCNOb30BAHNA B CeNIbCKOM X03aicTBe Pecnybnnki MongoBb! cpeacTB GUTOCaHNTapHOO Ha-
3HaueHuA, B TOM UnCIIe XUMUYECKUX BELLeCTB, HapyLLatLLX paboTy SHAOKPUHHON cucTembl. A3yueHbl ypoBHY 3arpA3HeHIs CeNbCkoX03ACTBEH-
HO MPOAYKLIY 1 NOBEPXHOCTHbIX BOA pek [IHecTp u MpyT SHAOKPUHHBIMU pa3pyLuuTenamu. V3yueHbl 3a60n1eBaemoCTb 1 CMEPTHOCTb HaceneHus
Pecnybnukin MonoBa oT SHZOKPUHHBIX 3a60N1eBaHMiA.

Pe3ynbratbl. Hacenenne Pecnybnuku MongoBa nojigepraetca Bo3[eACTBUI0 LUIMPOKOTO CMEKTPA XUMUYECKIX BeLLecTB GUTOCAHUTApHOrO Ha-
3HaueHuna, B TOM YMcie HapyLLAkLLMX paboTy SHAOKPUHHON CUCTEMBI, COZEPKALLNXCA B CENbCKOX03ANCTBEHHOI NPOAYKLIMN U B NOBEPXHOCTHBIX
Bofiax pek [IHectp v lpyT. CopepixaHue SHZOKPUHHBIX pa3pyLunTenei B GpyKTax, 0BOLLAX U 3n1akax coctaBuno ot 1,2 o 6,0 MakcumanbHo gony-
CTUMBIX YPOBHEIA.

BblsBneHa TeHAeHLMA pocTa B 2,2 pa3a NoKasaTeNis pacnpocTpaHeHHOCTI SHAOKPUHHDIX 3a00/1€BaHII, B TOM YiCNe CaxapHOro Anabeta B 1,9 pa3a,
a TaKkKe CMepTHOCTIN HaceNeHma oT caxapHoro Avabeta 6onee yem B 2 pa3a B rofbl naHaemun COVID-19.

BbiBoabl. [loHMMaHKe Hanuuua GakTopoB pucka 340POBbI0 OT SHAOKPUHHBIX Pa3pyLuMTeNeil NOMOXeT NPUMeHUTb pAd 3QdeKTUBHbIX Npodu-
NaKTUYeCKIX Mep, HanpaBneHHble Ha CHIKEHVE 3a001eBAEMOCTIA U CMEPTHOCTY OT SHAOKPUHHBIX 3a60neBaHNil.

KnioueBble c1oBa: necTuuyabl, SHROKPUHHbIE Pa3pyLUMTENy, BPes 340POBbI0, 3a001eBaeM0CTb, CMEPTHOCTb

Summary

Objectives. There are environmental factors and risks associated with human exposure to synthetic chemicals, and there is growing concern due
to the health risks posed by endocrine disruptors. In this regard, the aim and objectives of the study were to identify the endocrine disrupting
phytosanitary agents used in agriculture in the Republic of Moldova, the levels of their use and their contamination of agricultural products and
surface waters used for drinking water supply, as well as to assess the morbidity and mortality of the population caused by endocrine disruptors.
Materials and methods. An analysis was made of the level of use in agriculture of the Republic of Moldova of phytosanitary products, including
chemicals that disrupt the functioning of the endocrine system. The levels of pollution of agricultural products and surface waters of the Dniester and
Prut rivers by endocrine disruptors were studied. The morbidity and mortality of the population of the Republic of Moldova from endocrine diseases
were studied.

Results. The population of the Republic of Moldova is exposed to a wide range of phytosanitary chemicals, including those that disrupt the
functioning of the endocrine system, contained in agricultural products and in the surface waters of the Dniester and Prut rivers. The content of
endocrine disruptors in fruits, vegetables and cereals ranged from 1,2 to 6,0 maximum allowable levels.

A tendency of 2,2-fold increase in the prevalence rate of endocrine diseases, including diabetes mellitus 1,9-fold, as well as population mortality
from diabetes mellitus more than 2-fold in the years of COVID-19 pandemic was revealed.

Conclusions. Understanding the presence of health risk factors from endocrine disruptors will help to apply a number of effective preventive
measures aimed at reducing morbidity and mortality from endocrine diseases.

Keywords: pesticides, endocrine disruptors, health hazard, morbidity, mortality

BBenenne

PacréT, cormacHo mporHosaM, 4MC/IEHHOCTb HaceleHus
mupa, ¢ 7,8 mupg. B 2020 ropy go 9,8 mapg. yenosek B 2050
rogy, yBenmumupaercsa Ha 60 % ¥ CIpoc Ha IPOJOBONLCTBIE

[1]. 3a nocnepHue ABa HecATKa €T, 00beM TOPrOBIINU Ce/lb-
CKOXO3SIICTBEHHOII IPORYKLNell yBeIuuiIcs 6oee 4yeM B
Tpu pasa u goctur 1,33 tpnu. US$ [1]. [ToBbienne crpoca
Ha CEJIbCKOXO3AMCTBEHHYIO MPOAYKIIUIO IPUBEIO K MHTEH-
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cuuKanuy CebCKOXO3SMICTBEHHOTO IIPOM3BOACTBA, YTO
YaCTUYHO [OCTUIAETCA 3a CYET IPUMEHEHNUA IIMPOKOIo
CIIeKTpa XMMMWYECKNX Y0OpeHNIT 1 CpefcTB 60pbObI C Celb-
CKOXO3SI/ICTBEHHBIMI BPERUTESIMA ¥ OONe3HsIMU pacTe-
Huil. VIHTeHCnUKaLs XMBOTHOBOACTBA B CBOI O4Yepenb
TOCTUTAETCA 3a CUET UCIOIb30BaHMA KOHLIEHTPYPOBAHHbIX
KOpMOB, (apMalleBTUYECKUX MpernapaToB ¥ BakUuH. BbI-
CTPBIIl MOOXUTENbHBIN 3P QeKT, IPUBEAIINII K yBenude-
HUIO TIPOM3BOJACTBA CENbCKOXO3ANCTBEHHOM IIPOMYKLIVN,
CrIoco6CTBOBAI PACHPOCTPAHEHNIO XMMM3ALNY He TONbKO
B (hepMepCKUX XO3SAJCTBAX, HO M Ha NIPUyCafleOHbIX 1 Jad-
HBIX y4YacTKaXx.

Xummsanysa KOCHYZIach He TOJbKO IIPOMBIIIJIEHHOTO
U CENbCKOXO3AMCTBEHHOIO IIPOM3BOJCTBA, HO M IIOBCEJ-
HeBHOII x13HU. CHHTeTUYecKIe XMMIUYeCcKle BellecTBa, B
YaCTHOCTY (pTasaThl, MCIONb3YIOT IPU IIPOU3BOLCTBE KOC-
METMYECKNX CPECTB, OBITOBOI XMMMIM, TOBAPOB /IS AETEN,
KOHTEITHepOB /IS XpaHeHsI IIMILeBbIX IIPOLYKTOB, Mebenu,
KOBPOB, KOMIIBIOTEPOB, MOOM/IBHBIX TeeOHOB, MeAMIIMH-
CKOT0 000PYROBaHsI, CTPOUTEIBHBIX MATEPHAIOB I Ap. [2].

B pesynprate MHTEHCUMBHOM XMMM3ALUI ITPOMBIILTIEH-
HOTO U C€/IbCKOXO03A/ICTBEHHOTO IIPOM3BO/ICTBA, a TAKXKE U
HOBCEJHEBHOI XXI3HY, MIPOBOIL 00beM IIPON3BOJCTBA XU-
MMYecKoil IpoayKuuy Bbipoc ¢ 171 miupa. US$ B 1970 romy
mo 5 tpnH. US$ B 2017 ropy [3, 4]. B TedeHue mociemHmx
HecATUIeTUIT HAbIIOfACs HEYKIOHHBI POCT ITI0OANbHO-
IO CIpoOca, IPOMU3BOACTBA M NPVMEHEHMA INECTULNIOB U
yn06peHm71. B 2018 romy obmjas CTOMMOCTD PbIHKA MeCTH-
I[UIOB OIIEHMBAJIACh IMpuUMepHO B 65 miapa. US$, cormacHo
Iporuosam, K 2025 rogy aTOT pbIHOK JOCTUTHET OKO/IO 71
mipg. US$ [1]. MupoBoit 06beM Mpopax HeOPraHMIeCKIx
yn06peHm71 B 2018 ropy cocrasu okono 151 mipz. US$, a B
nepuop 2020-2025 rofoB TeMIIbl pOCTa PbIHKA YHOOpeHU
cocTasAr 3,8% [1]. CoBOKyIHbIe MUPOBBIE IIPOJJAXKU XVMU-
YeCKMX BEIECTB YBEINYMBAKOTCA NPUMEPHO Ha 4,1% B rop
U, 110 TIPOTHO3aM, k 2025 ropy gocturuyt 309 mipz. US$ [1].
[Tporuosupyercs, 4to K 2030 rofy 06beM Ipofax B XMMU-
JyecKoit oTpacny mo4yTtu yasoutca. Ilo mannbiM Opranusa-
muyu O6benuuéHHbIX Hanmil xmmmdeckoe IMIPOM3BOACTBO
OymeT pacTu B ceMb pa3 ObIcTpee, 4eM HacejleHMe MMpa B
nepuog ¢ 1990 roga o 2030 rog.

OpHaxko yBenudeHne MpoU3BOACTBA U MIMPOKOe IIpIMe-
HEHIEe XVMMIYECKO NMPOAYKIUI IPOBOAMIOCH, KaK IIpaBy-
710, 6€3 TIaTeJIbHOTO y4eTa UX BIMAHUA Ha )KUBYIO IPUPORY
U CaMoro 4entoBeKa. [IprMeHeHe mecTNINIOB ¥ arpOXMHI-
KaTOB CIIOCOOCTBYeT IOTy4YeHNUIO HOTraToro ¥ Ka4eCTBeHHO-
IO ypOyKasd, OTHAKO, CONPSKEHO C MOABIEHNEM OYE€BUIHBIX
U JOJITOCPOYHBIX HETaTMBHBIX IOCTIENCTBUI [JI OKPY>Kalo-
Ielt Cpefpl U 3M0pOBbsi paOOTHUKOB, 3aHATHIX UX HPOU3-
BOJICTBOM Vi IIPMMEHEHMEM Ha I10JIAX Ha IIPOTSKEHUY BCErO
JKM3HEHHOTO LMK/IA MeCTULMAOB U ypoOpenuit. [Tectuim-
IbI ¥ IPOAYKTBI UX pacnafia 0OHaPy>KUBAIOTCA B IUTHEBO
BOJie, B I0YBE, IOBEPXHOCTHBIX U IOA3EMHBIX BOJAX, YaCTO
Ha ypOBHAX, IPEBbIIIAIOLIX HOPMbI Ka4e€CTBa BOZbI. XMMMU-
YeCKJe BeIleCTBA 10 NMIIEBOM LIeNT0YKe IPOHMKAKT B Opra-
HI3M >KMBOTHBIX U 4€/I0B€Ka, OTPULIATE/ILHO JIEMICTBYIOT Ha
CHCTEMBI OpPTaHN3Ma, B TOM 4YJCjIe TOPMOHAJIBHYIO U PEIpO-
nyKTuBHyI0. COITIACHO OlleHKaM, €XKerofHO IIPOMCXONUT

OKO7I0 385 MJIH. C/Ty4aeB HENPEIHAMEPEHHOTO OTPABJIEHM
HeCTUIUIAaMY, He HMPUBOAALINX K JIeTaTbHOMY MCXOAY, U
npumMepHo 11 000 cirydaes ¢ eTalbHBIM MCXOHOM [1].

Brrcoxuit cripoc Ha GBITOBbIE XMMIIECKIe TOBAPBI 1 yC-
yru, Ha papMal|eBTUYeCKY0 IIPOAYKINIO CTUMYIMPYET UX
MPOU3BOAICTBO U TNIPMMEHEHMe, YTO MOXKeT OTPUILATENIbHO
CKa3bIBAaThCS Ha 37I0POBbE TeX, KTO MX IIPOU3BONUT, C HUMU
paboTaeT U eXeHHEBHO IIOABEPraeTcsi MX BO3LEVICTBUIO.
Cor/IacHO CTAaTUCTUYECKOMY MCCIETOBAHNIO, IPOBEJIEHHO-
my B 2018 rongy B EBpomerickom Corose, u3 345 MIH. TOHH
HOTpe6/IsIeMBIX XMMIYECKUX BeIeCTB, OMACHBI /IS 30PO-
Bbs 62% 13 HUX, a 6peMH 601e3HEN OT OTHE/IbHBIX XUMIYe-
CKUX Bell[ecTB BceMmpHas opraHusanus 3paBoOOXpaHEeHNs
oueHmna B 1,6 MiH. xusHeit B 2016 rony [4]. Tlo manHBIM
Cosera 110 3a1uTe NpUPORHBIX pecypcos (Natural Resourse
Defendes Counsil) B Mupe cuHTe31poBaHo okono 12 000 xu-
MUYeCcKMX coepmHenuit [5]. Pactér uHTepec K yrpose 3zo-
POBDBIO, KOTOPYIO IPEACTAaBIAIT XMMUUYECKNe BeIlecTBa,
Hapyuiatomue pabory sHgokpuHHON cucteMsl (XBHPOC).
Ho nuiub HebGonbllasg 4acTh XMMUYECKMUX BeIleCTB, 0bpa-
IJAIOIIMXCS HA MMPOBOM PBIHKE, IIPOIUIa yITybeHHOe Te-
CTMpOBaHMe Ha OIIACHbIe CBOJCTBA, M UICHTUPULMPOBATD
TOKCUYHOCTD JIsI 9HAOKPUHHON CUCTEMbI IIOTHOTO CITMCKA
XVMMMYECKUX areHTOB He IPeJCTaB/IAeTCA BO3MOXHBIM [6].
VsBecTtHO OKONMO 800 XMMMYECKMX BEIeCTB, CIIOCOOHOCTD
KOTOPBIX BIMATb Ha QYHKIVIO S9HJOKPMHHOI CUCTEMBI O-
KaszaHa yan npepnonaraercs [7]. JIumib HeGonblIast 4acTb
SH/IOKPUMHHBIX pas3pyIINTeNeil NCCIefloBaHa B SKCIepIMeH-
Tax, B pe3y/IbTare KOTOPbIX OBUIN BbISIB/IEHBI OYeBIU/IHbIE 9H-
TOKpUHHBIE 9(pPeKThl y MHTAKTHBIX OPraHM3MOB.

K XBHPIC oTHOCATCA MCKYCCTBEHHO CHHTE3MPOBAH-
HbIe ¥ TIPUPOJIHbIE XUMIYECKIIe BelleCTBa, TeKapCTBEHHbIe
IperapaTsl, TOPMOHBI, KOTOPbIE BBIJIEJITIOTCSA B OKPY>Kalo-
MIYI0 Cpefy >KMBOTHBIMU M/IM B KayeCTBE OTXO[[OB JKM3He-
nesarenbHOCTU YenoBeka. Cunretudeckue XBHPIC moxHO
OOHApY>KMTb B IIECTULV/IAX, B ITACTMACCOBBIX U3JIE/NAX, B
TeKCTVIbHON IPOAYKIVM, B TOBApaX /IS INMIHON TUTVIEHBI
U i1 leTell, B KOCMeTUIeCKUX CpefcTBax. VX ucmonb3yioT
TaK)Xe B KauecTBe HOOABOK M KOHCEPBAHTOB B INIIEBBIX
nponykrax. Ocobast OMaCHOCTb SHZOKPUHHBIX paspylunTe-
7Ielt, B TOM 4NC/Ie VM MeCTUIUIOB, 3aK/II0YaeTCsI B TOM, ITO
OHU, KaK [IPaBUJIO, HAXOMATCA B cMeCsX pa3nmnyHbix XBHP-
9C, 4TO NPMBOAMUT K CUHEPrusMy 3¢ ¢eKTOB OTHeNIbHBIX
9HJOKPMHHBIX paspyumreneil [8]. BosgeiictBue XBHPOC
MOXKeT IPOVCXOAUTD IPU MTOCTYIUICHN) B OPTAaHNU3M depe3
IUTALeHTY, TPYAHOE MOJIOKO, IbIXaHNe, IUIIeBble IPORYKTHI,
BOJTY, IIpM IOMAJJaHNV STHX BEIeCTB Ha KOXKY. JTa IpyIa
BEIlleCTB pacCMaTpUBaeTCs He CTONBKO C MO3MIMNI KOHed-
Horo a¢dexra (MHOIMe XMMMYECKME BellleCTBA ONOCpPeNo-
BaHHO B/IMAIOT Ha 9HJOKPMHHBbIE (PYHKLMM), @ C TTO3ULINIT
VHULIMMPOBAHVS [ePBUYHBIX (PYHKIMOHA/IBHBIX M3MeHe-
HUIL, KOTOpPbIe MOTYT NPUBECTU K SHTOKPMHHBIM PacCTpOii-
crBam [9]. B crpanax EBpomneiickoro Comw3sa, CTOMMOCTD
6o7e3Hell, CBSI3aHHBIX C BO3[EIICTBIEM SHJOKPUHHBIX pas-
pyLIMTeNeit, cCocTaBisieT 0Koao 163 mipp. espo B rox [10].
C BO37IeiICTBYEM SHIOKPMHHDBIX Pa3pyLINTeNell CBA3BIBAIOT
TaK)XXe 1 yBeJIMYeHne 4ncia 3aboeBaHmil, CBsI3aHHBIX C Ha-
PYILIEHMAMYN 3HAOKPUHHON CHCTeMbl, YTO IOATBEP)K[EeHO
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MHOTOYMC/IEHHBIMU UCCIenoBanuaMu [11].

Pesynmprarel muTeparypHoro o6sopa [9] moxasanmu, 4To
3a nocnegaue 40-50 neT yBenmmumaach 4aCTOTa BO3HUKHO-
BEHS TOPMOHO3aBJCYMBIX OHKOIOTMYECKUX 3a00/1eBaHmIt;
BO MHOTVX CTPaHaX YBEJIMYMICS YPOBEHb HEOIarolnpuAr-
HBIX MCXOROB OepeMeHHOCTH; PaCTyT IIOBefeHYeCKNe MIPo-
671eMbl, CBsI3aHHBIE C 3a00/IeBaHUAMY IITOBUITHO JKe/Ie3bl
y BeTeil; OTMedeHa TeHeHIs K 6omee panHeMY GopMupo-
BAHIIO MOJIOYHBIX JK€/IE3 KaK IIepBOro IpM3HaKa Havaa 11o-
JIOBOTO PasBUTHA Y JieBOYeK; 3HaUMTeNbHasA o (5o 40%)
MOJTIOfIbIX MY>KYMH B HEKOTOPBIX CTPAaHaX MMEET CHUKEHIE
MIOJBVDKHOCTY ¥ KOJIMYECTBA CIIEPMATO30U[OB, YTO YMEHb-
maeT X GepTIIbHOCTD; YBEINYMIACh YACTOTA BO3SHUKHO-
BEHMA IIOPOKOB Pa3BUTHA IIOJIOBBIX OPTraHOB y MaJ/Ib4MKOB,
TaKMX KaK KPUIITOPXM3M M TMHOCHagus. Brnusnue supo-
KPVMHHBIX PaspyLIMTeNell BO BpeMsi BHYTPUYTPOOHOTrO pas-
BUTVSI HEPEJKO IPUBOANUT K caXxapHOMy amabery, MeTabo-
NMYECKOMY CUHJIPOMY, CEPHEeYHO-COCYAUCTONM ITaTOJIOIUM,
CTeaTo3y IedyeHM, 3/I0KaYeCTBEHHBIM HOBOOOPa3OBaHIAM,
6ecrtonuio 1 oxxupenuio [12-15].

3a nocnegnue 40 eT CyIeCTBEHHO BO3POCIO YMCIO
CIy4aeB OXMpeHuA 1 fuabeTa BTOPOTro TUIIA BO BCeM MUpe.
ITo onenxam Beemmpnoit Opranusanuy 3 paBooXpaHeHus,
1,5 MJIpZ. B3pOC/IBIX JIIOfiell CTPafaloT M30bITOYHBIM BECOM
wm oxupenueM. Yucno 3aboneBUMX AuabeToM BTOPOTO
THUIIA YBEINYNUIOCH € 153 MyH. yenosek B 1980 rogy mo 347
M/H. 4enoBeK B 2008 roay [11, 16]. C 1975 ropja xonmde-
CTBO Hace/IeHNs, CTPAJAIOLIEro O>KMPEHUEM, YBENUYNIOCh
MIPAKTUYECKM B TPU Pasa, ¥ KaXK/IbIi TOJ] He MeHee 2,8 MIIH.
4e7I0BEK YMMUPAIOT B pe3y/IbTaTe OCIOKHEHMI OXXMPEHM:
u n36bITOUHOrO Beca [17]. OxupeHne sIBIsIETCS OTHUM U3
(bakTOpOB pUCKa 3[JOPOBBIO — COUETAHNE OKNPEHNUA C apTe-
PUMaNbHON TMIIEPTEH3NEN YBEININBAET PUCK NIIEMUYIECKON
6onesHn cepaua B 2-3 pasa, nHcynbra — B 7 pas [18]. JKen-
LIMHBI, CTPAJA0IINE OKUPEHUEM, UIMEIOT BBICOKYIO YaCTOTY
AQHOBYJIALIUIA, IPYTUX PacCTPOIICTB MEHCTPYaIbHOIO LIUKJIA,
YTO YaCTO CTY>KUT IIPUIMHON PasBUTUS OeCIUIONYA.

TakuMm 00pasoM, HeTaTVBHbIE IIOC/IEACTBUS BO3JEIi-
crBust XBHPIC moryT 6bITh pasHBIMU — OT YIPO3 3740PO-
BBIO JIO 9KO/MOrm4eckyux npobnem. ITpobnembl penpopyk-
TMBHOTO 3JI0POBbsI, 0€PEMEHHOCTb U POMIBI, PAK IIPOCTATHI
y MY>K4MH, paK MOJIOYHOJ >KeJe3bl, MaTK! U SANYHUKOB Y
JKEHIIVH, JIEVIKEMI, O)KMPEHNE, HEIPOIIOBEIeHYEeCKIIEe pac-
CTPOJICTBA U PSf APYTUX 3a00/IeBaHMIT CBSI3AHBI C BO3[EII-
CTBUEM 3HJOKPMHHBIX paspymmreneir. Muorne XBHPSC
OY€Hb CTOJKIE, MOTYT OKa3blBaTh BPeJHOE, KyMY/IATUBHOE
BO3JIENICTBME Ha OPraHM3M YeOBeKa JjakKe B HU3KMX KOH-
LeHTPaLMsAX, He CYLIeCTBYeT 0e30IacHbIX 03, He YCTaHOB-
JIEHDI IPEZIE/IbHO IOIYCTUMbIE MX KOMMYECTBA B MUIILEBOI
PO YKIMN.

OpHMM 13 NPUOPUTETHBIX XMMUYECKUX IIpernaparoB C
TOYKM 3PEHMA Y/Ie/IbHOTO BECa X NPUMEHEHUA B CENbCKOM
XO3SJICTBE U MacIITaOHOCTY BO3MOXKHBIX OTPULIATEIbHBIX
MIOCTIENCTBUII TPU3HAIOT XMMMUYECKME CPeJCTBA 3allMThI
pacTeHuii, JeiiCTBII0 KOTOPBIX MOI'YT HOJBEpPraTbcsi 60Ib-
IIye TPYIINBl Hace/leHNs: U GOIBLUIMHCTBO ObMTaTeNell >Ku-
BoTHOro mupa [19, 20]. Pecnybnuka MongoBa siBisercs
arpapHoOll CTPaHON, [IA CEAbCKOIO XO3AMCTBAa KOTOPOM

Medica
XapaKTePHO MHTEHCUMBHOE NPMMEHEHNE XVMUYECKUX YTO-
OpeHnit 1 CpeicTB 6OpPBHObI C CEMbCKOXO3AMCTBEHHBIMU
BpefuUTesIMU U OO/Ie3HAMU pacTeHmil. B aToil cBsA3M Lenb
M 3a/lauyl MCCIIElOBAHMA COCTOS/IM B BBIABJIEHUM CPEJCTB
(bUTOCAaHNTAPHOrO Ha3HAYEHM s, HAPYIIAIOMINX PaboTy 9H-
TOKPMHHOM CUCTEMBI, yPOBHEN VX IPUMEHEHNUA B CEIbCKOM
X03A1CTBE MONIOBBL M 3aTPASHEHNUs VMM CE€/TbCKOXO3SI-
CTBEHHOJ NMPOAYKLUMM U IOBEPXHOCTHBIX BOJ, UCIIO/Ib3ye-
MBIX JI/I1 IUTHEBOIO BOLOCHAOXEHNS, a TAKKe B OLICHKE 3a-
6071eBaeMOCTI U CMEPTHOCTH Hace/leHNs, 00yCIOBIeHHBIX
BO3JIEJICTBMEM SHIOKPVUHHBIX Pa3PyIINTENIEIL.

Marepuan u MeTOAbI

ITpoBenén aHaMM3 YPOBHSA MCIIONIb30BAHNUA B CE/IbCKOM
xossiitcTBe Pecniy6rmuku MongoBsl cpenctB puTocaHuTap-
HOTO Ha3Ha4yeHV:d, B TOM 4YMC/Ie XMMMYECKUX IIpelapaTos,
HapyLIARIIX paboTy SHJOKPUHHON CUCTEMBI, 3 IIEPUOJ C
2018 mo 2021 roppl.

VsydeH ypoBeHDb 3arpsI3sHEHUA CETbCKOXO3SAICTBEHHON
nponykunu (pyKThl, OBOLIM, 37aKy, Bcero 5740 mpob), pe-
anusyemoii B Pecrrybnrike MosnjioBa, 1 IIOBEpXHOCTHBIX BOJL
pex JHectp u IIpyT, MCHOMB3yeMBIX JJIA IIUTHEBOTO BOLO-
cHabxeHus (Bcero 650 mpo6), XMMUYECKMMU BellleCTBaMu,
HapyUalmux paboTy SHZOKPMHHONM cyUcTeMbl, 3a 2018-
2022 roppl.

Beina mpoananusuposaHa 6a3a faHHbIX HanyoHaIpHOTO
areHTCTBa OOIIECTBEHHOTO 30POBbs O 3a00/IeBaeMOCTH 1
cMepTHOCTH HaceneHus Peciy6nviku Mongosa ot 60me3Hert
SHIOKPUHHOII cucteMbl B ieprof, ¢ 2010 mo 2021 rogsr. boin
IPOBeNEH pasfie/IbHbII aHa/IN3 3a60/1eBaeMOCTI U CMEPTHO-
CTM OT caxapHoro jguabera u 3a00/1eBaeMOCTHU OXKMPEHVEM
3a 9TOT e IepUOJ BpeMeHIL.

PesynbraThl 1 MX 06CyXKIeHME

[TpyHumasn Bo BHUMaHMe, 4To Pecmy6rmmuka Mongosa
ABJIAETCA aTPAPHOI CTPaHOIi, OY€BUIHO, YTO OIHUM M3 OC-
HOBHBIX MICTOYHMKOB BO3JIEICTBU XMMUYECKNX BeIleCTB C
paspylIaomuM BO3/IEJICTBMEM Ha SHIOKPUHHYIO CUCTEMY
ABJIAITCA MIMPOKO UCIOIb3yeMble B CEIbCKOM XO3AMCTBe
cpenctBa ¢putocannutapuoro HasHaueHus (COCH). Cornac-
HO HaHHBIM HaljMoHa/IbHOTO areHTCTBa 10 0Ee30IacHOCTH
IVIEeBbIX IPOAYKTOB, B 2018 — 2021 ropgax ObIIO MCIO/b-
30BaHo 971 kommepueckoe HaumMmeHoBaHue COCH. M3 ux
oburero xommyecTsa 14,9%, nmm 145 HauMeHOBAHMIT, MOTY T
OKa3bIBaTb paspyllamliiee BO3[eliCTBME Ha IHIOKPUHHYIO
cucreMy. KonmuecTBo eXerogHo MCIONb30BAHHBIX TAKUX
XMMIYECKIX BelecTB cocTaBmno 10,4% oT cpegHe cymmap-
Horo Beca COCH. B xofe nccnefoBaHus BbIABIEHO, YTO Ha
MIPOTSDKEHNMM YETBIpEX JIET B CETbCKOM X03AMCTBe Pecmry-
6k MonpmoBa mpumeHsiuch 19 IeliCTBYIOIMX (aKTMB-
HbIX) BelecTB nectunypos (Tabmmma 1).

V3 uyx Hambomee 4acTo OBUIM MCIIONB30BAHBI XVIMU-
YecKye Ipenaparbl CO CIeAYIOLMMY JeiCTBYmMN (aK-
TUBHBIMI) BeljecTBamu: GyHruuug Mankore6 (Ha ocHOBe
Mankoreba 66110 paspelieHo IpuMeHeHre 33 3aperncTpu-
POBaHHBIX IIpernapaToB) — B Konudectse 35,1% oT cpenHe
CYMMapHOTI'0 Beca MCI0/1b30BaHHbIX exxerofHo COCH; rep-
6uruy 2,41(2-dtunrekcunossiii a¢up) (23 npemnapara) — B
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Tabnuya 1
Jeticmsyrowjue sewjecmea necmuyudos, okasbigaroujue paspyuwiarouyee 8030eticmeue Ha SHOOKPUHHYIO CUCmMeMmy, Ucnosb308aHHble 8 Pecnybnuke Mondosa 8 2018-
2021 200ax
Ha3BaHue geilcTBylowero BelwectBa |  [lonA 0T cpefiHe CyMMapHOro Beca Knacc npenapato Knacc onacHocTu npenapato AnA
(OCH, % yenoseka
MaHkoLeb 35,0 OyHruump 2
2,A[1(2-3TunrekcunoBblit 3¢up) 14,1 Tepbuung 2
TpuagumeHon 11 OyHruump 2
Jlumetoar 6,2 AKapuuma n MHceKTULMA 3
Nlam6aa-umuranoTpuH 6,9 AKapuuma n uHceKTALIMA 2
JlenstameTpuH 48 NHcekTnumA 2,3
Tupam 4.8 OyHruumg 2,3
[poxnopa3 44 OyHruump 3
Metupam 3,9 OyHruump 2
Jpyrue (10 peiicTBytoLMX BeLyecTB) 8,38
Bcero 100,0

cpepaeM 14,1%; gynrniup Tpuagumenon (6 mpenapaTos)
- B cpenneMm 11,1%; akapuup u mHceKTHuy JIssmbma-mm-
rajjoTpuH (19 npemaparos) — B cpefiHeM 6,96%, a TaKkKe aKa-
puump u nHcekTMuy JuMetoar (15 3aperncTpupoBaHHbBIX
IIpenaparoB) — B cpefgHeM 6,2% OT cpefiHe CyMMapHOTO Beca
UCIIOIb30BAHHBIX €XKETOJJHO CPeiCTB (PUTOCAHNTAPHOTO Ha-
3HAYEHMA.

BonbmMHCTBO U3 3TUX XMMMYECKUX IIpelapaToB OTHO-
CATCA KO 2-MY KJIacCy OIACHOCTH JI/Isl Y€NOBEKa — OIlaCHbIE
coenyHeHusA. IIpuMeHeHMe NecTULNIOB HAHHOTO Kjacca
OTPaHNYEHO. B OCHOBHOM MX MCIIO/IB3YIOT B CETHCKOM XO-
3AJICTBE IOfi KOHTPOJIEM arpOHOMa IO 3alUTe PACTEHMUIL.
IecTnumpl 3-10 K/1acca — yMEPEHHO OIIaCHbIE COEIMHEHNA,
paspellleHbl Ijid NPUMEHEHUs, B TOM YNUCIe U B JIMYHBIX
npuycafeOHbIX Xo3siicTBax. IIpyMeHeHue MeCTUILUIOB B
CENIbCKOM XO3AJCTBE B PEAJIbHBIX YCIOBUAX OKPY>KaIOIIEN
Cpefbl U JEVICTBYIOUIErO perlaMeHTa MX IPUMEHEHUA MO-
JKeT BBI3BaTh HeO/IaronpusATHbIE IOCTECTBIUA I IPUPOJ-
HOII cpefibl U 4esnoBeKa. IIpy onpenenennn Kmacca onacHo-
CTV HMEeCTULNAOB 3/JOPOBBIO 4YeloBeKa 0O/bliioe BHUMAaHNUe
yHOeNseTCsl TaKuMM MX HeOMaronpusTHBIM CBOVICTBAM Kak
KaHIIEpOT€HHOCTb, TEPAaTOT€HHOCTb, TOHAJJOTPOIHOCTb,
9MOPMOTOKCUYHOCTD, pasapakalolee AeiCTBYe Ha CIU3NU-
cTble 060/m04ky. [lecTUIMABI MOTYT MONAZiaTh B OpraHMU3M
YeJIoBeKa KaK HAIPSIMYIO, TaK U IPY yIOTPeONIeHuy mpo-
LYKTOB >XMBOTHOTO INPOMCXOXKAEHMs IpU YHOTpebmeHun
JKBOTHBIMY KOpMa, 00paboTaHHOro IecTuIygamiu. B pac-
TUTEIbHbIE IPOJYKTHI IIeCTULMADBI IIOIA/IAl0T B pe3y/ibTaTe
006pabOTKY CebCKOXO035VICTBEHHBIX KYIBTYp CpPeACTBaMMu
(UTOCAHNTAPHOTO Ha3HAYEHU .

JI7s OLeHKM YpOBHSA 3arpASHEHMS CEIbCKOXO3ACTBEH-
HOV pofyKumu (PpyKThl, OBOLIM, 37TaKM) SHTOKPUHHBIMM
paspylmTensMy, 6bUI0 IPOBefeHO M3ydeHMe YPOBHS 3a-
TPASHEHMS CE/TbCKOXO3SAVICTBEHHOV NIPORYKLUM, peanusy-
emoit B Pecriy6rmke MonjoBa, 3a 5 neT, Bcero 5740 mpo6.
B pesynbrarte B MCCIIEHOBaHHBIX MPOOAX MPORYKLVM ObIIN
BBIABJIEHO IIPEBBIIIEHIE€ MAKCUMAJIBHO JOIIyCTUMOTO YPOB-

Ha (MJIY) @enokcukapba B 4,5% npo6, Mankoueba — B
4,0% npo6, Kapbenpasuma — B 3,0% mpo6, [lenprameTprnna
- B 2,5% 1po6, [lumeroara — B 1,5% 1npo6 1 Iunepmerpuna
- B 1,0% mpo6 cenbckoxossitcTBeHHOI nponykuny (Tabmu-
na2).

Tabnuya 2
Jona npo6 cenvckoxosaticmeenrol npodykyuu ¢ npesbiwieHuem MY detlicmey-
foujux 8etyecms, Hapywarowux pabomy 3HOOKpUHHOU cucmembl, %

Ha3BaHue feilcTBylo- Knacc npenaparoB YnenbHbiii BeC npo6
LLiero BeLLecTsa

Kapbenpgasum OyHruung 3
[JlenbrameTpuH AKapuuma v uHcekTLMA 2,5
Jlumetoar AKapuuma v nHceKTULNA 1,5
DeHoKmKapb AKapuuma v nHceKTULNA 45
MaHkoueb OyHrumna 4,0
LnnepmetpuH NHcekTuumg, 1,0

B nccenoBaHHbBIX Tpo0ax MMIIEBBIX MPOJYKTOB yCTa-
HOBJIEHO npeBbienne MJIY neiicTBYIOIINX BEIIECTB, HApy-
MIAIONINX PabOTy SHZOKPUHHOI cucteMbl: Kapbenpasuma (B
3e/IeHOM JIyKe — B 1,5 pasa, B numm¢oBaHHOM puce — B 6 pas,
B (ppyKTOBOM mIOpe — B 1,25 pasa, B kamycTte — B 2,1 pasa),
Jenpramerpuna (B ss610kax — B 2 pasa), [Jumeroara (B s16710-
Kax - B 4,5 pasa, Kamycre — B 3 pasa, B A67I04HOM COKe — B 1,5
pasa), Penokcukapba (B s1670kax — B 4 pasa), MaHkoreba
(B ss6mmokax — B 2,8 pasa), llunepmerpuna (B si6nokax — B 1,2
pasa Beire MJTY) (PucyHok 1).

Euié ofHMM MCTOYHMKOM BO3MENCTBUA SHJOKPUHHBIX
paspyumnTeneil Ha 34OpOBbe HAaceleHWUs MOTYT OBITh II0-
BEPXHOCTHbIE VICTOYHUKM BOJbBI, 3arpsA3HEHHbIe MeCTULIN-
mamMu ¥ TsDKenpIMu Mertautamn. B Pecriybnmke MongoBa
OCHOBHBIMM MCTOYHMKAMJ IIOBEPXHOCTHBIX BOJI, ICIIONIb3Y-
€MBIX [/ IUThEBBIX Liefel, ABNAITCA peku [JHecTp n IIpyT.
J07151 HOBEPXHOCTHBIX MICTOYHUKOB cOocTaBisieT 85 % oT 06-
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PucyHok 1. Konyenmpayus deticmeyroujux seujecms, Hapywarwux pabomy SHO0kpUHHoL cucmenmsl, 8 npo6ax cesbCKoxo3alicmeeHHol npodykyuu, me/k

1iero Bopjo3abopa (cpepume 3nadeHus 3a 2000-2017 ropsr)
[21]. B MonjoBe LeHTpann30BaHHBIM BOHOCHAOKEHVEM
OXBa4yeHbl OTHOCUTETBHO KPYIIHbIE HACe/leHHble ITYHKTHI,
B KOTOPBIX IIPOXKMBaeT IIPMMEPHO IIOJIOBYHA HACeNIeHNUs, B
TO BpeMs KaK CeJIbCKOe Hace/ieHue CaMOCTOSTE/IbHO obe-
crieuyBaeT ce6st BOLON WM MCIIONB3yeT MECTHBIE CUCTEMBI
BogocHabkennuss [21]. HammonanbHoe areHTCTBO 0Olie-
CTBEHHOTO 3[I0POBbsI OCYILECTB/IAET HAA30p 332 KaueCTBOM
MIOBEPXHOCTHBIX BOJ, B 27 To4Kax pek JJnectp u IlpyT mo
36 mapameTpaM CaHUTAPHO-XMMMUYECKMX IIOKas3aTeseli, B
TOM 4YMCJIe IO COAEp>KaHMIO MeCTULIOB M TSKEeNIbIX Me-
Ta/I0B. E>XerogHo aHanmsupyercs okono 130 mpo6 BOABL
Ouenka kadectBa Bogbl pek [Juectpa u IlpyTa, ncnomnbsye-
MBIX JIJISI MUThEBBIX LieJIel, T0Ka3asia, YTO B MOJaB/IAIOIeM
60bIIMHCTBE P06 Ka4eCTBO BOJBI [I0 COfIep)KaHNIO 1eCTH-
uupoB Muxmoppudenuntpuxnopatan (AOT), Humbppu,
AnpppuH, OHApuH, ArpasuH, CuMasuH, paspylIarolinx
SHJOKPUHHYIO CUCTEMY, COOTBeTCTBYeT I (YyCIoBHO uycTas)
n II (cmabo 3arpsisHeHHas1) Knaccam kadectsa (Tabnuia 3).
Iloce HeC/MOXHOI OYMCTKU, BOAY MOXHO MCIO/Nb30BaTh
DIl IUThEBBIX LieJIe.

B mpo6ax, B3sAThIX Ha OTAEIbHBIX YUacTKax peku [JTHecTp,
BO/IN3Y CEIbCKOXO3AICTBEHHBIX YIOfuii, BOla HE COOTBET-

CTBOBa/Ia TPeOOBAHNMAM K KadeCTBY IIMTbeBOIl BOABI M3-3a
BBICOKOJ1 KOHIeHTpauuy JenbapuHa U ANbIpUHA U MUC-
[O/Ib30BaHMe €€ B KaueCTBe MUThEBOI BOABI TpeOyeT mpu-
MEHEHUs MepefiOBbIX METONOB OUMCTKU. TakxKe B 3TUX Ke
npobax Boabl ObLIN BbISBIEHbI HEOOMBIIVIE KOHIIEHT ALK
TsDKEJIBIX METAJITIOB, HO BOJA II0 JAaHHOMY ITOKa3aTeso Co-
OTBETCTBOBa/la I Kjgaccy KavyecTBa IIOBEPXHOCTHBIX BOJ
(ycnmoBHO umcrasi). Peky Bcerpga ObUIM MCTOYHUKOM IIpec-
HOJI BOJIbI, OJHAKO B HACTOsIllee BPeM:A 3arpsA3HEHNE IIO-
BEPXHOCTHBIX IIPECHBIX BOJ, Pa3/IMYHbIMU 3aTPASHUTENAMMA
(mectunypaMy, HeTEIPORYKTaMH, IIOBEPXHOCTHO-AKTVB-
HBIMII BellleCTBAMM 1 JIp.) SAAB/ISI€TCs OFHOI 13 IpobieM s
00111eCTBEHHOTO 3[;paBOOXPAHEHN.

3arpssHeHNe OKpY>Kalollell Cpefibl, CeIbCKOXO03:CTBEH-
HOJI IPOAYKLIMM XMMUYECKMMM BeIleCTBaMI, OKa3bIBalo-
IVIMI paspyLIaroLiee EeMICTBYE Ha SHOOKPUHHYIO CHICTEMY,
IIpeACTaBIIAeT OMACHOCTh 37I0POBbI0 4enoBeka. B Pecmy-
61rke MoyjjoBa Ha IPOTS>KEHNN aHAIMSUPYEMOTO [ep1rofa
BPEMEHM YNC/IO BIEPBbIE BbIABIEHHBIX CTy4aeB 9HIOKPYMH-
HBIX 3a00J1eBaHuUIl cocTasisino ot 62,5 B 2010 ropy mo 97,7
Ha 10 000 Hacenenus B 2013 roxy (Pucynok 2). Cpepgumit
MHOTOJIETHWIT TIOKa3aTe/b 3a00/IeBaeMOCTH [0 CTpaHe pa-
BeH 87,0 cnyyasa Ha 10 000 HaceneHns, B perMoHax CTpaHbI

Tabnuya 3
(o0epxaHue necmuyuoos 6 N08epXHOCMHbIX 800ax pek [lnecmp u llpym, Mke/n
HanmeHoBaHue KnaccnpenapatoB | CpenHaa koHueHTpauma | Knacc kauectBaBogbl | CpedHas KoHueHTpaumsa | Knacc kauecta BoAb
necTuwnaos B p. IHectp necTuunaos B p. Mpyt
JAT NHcekTMUMA 0,02 0,02+0,04
Junbapux WNHcekTMUMA 0,00028 -
Anbapux NHcekTMUMA 0,03 SV - -
JHAPUH WHcekTuumg - -
AtpazuH Tepbuung 0,019 I 0,01£0,03 I
(umasuu lepbuung 0,03 | 0,016+0,03 |
[ekcaxnopuuknorekcaH | MHcektuuna 0,17 | 0,027+0,04 Il
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PucyHok 2. [Jusamuka nokazameneli 3a60s1e8aeMocmu U pacnpocmpasesHocmu 3HOOKpUHHbIX 3a6onesanutl, ciyyau Ha 10 000 HaceneHusa
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PucyHok 3. [JuHamuka nokazameseti 3a60/1e8aemocmu U pacnpocmpaHeHHoCmu caxapHoz2o ouabema, cyyau Ha 10 000 HaceneHus

- 0T 463,6 o 510,9 cnydad, B Kummnese — 838,2 cnyyas Ha
10 000 macenmenmsa. Tenpmenuusa muHoronerHenr (2010-2020
TOJIbI) IMHAMUKY 3200/1€Ba€MOCTH SH/JOKPUHHOI CHUCTEMBI
MPaKTUYeCKN OTCYTCTBYET - JIMHUA TPeH/ja PacloIaraeTcs
[IPaKTUYECKM MTapaIeNnbHo ocr X, a IoKasaTenb 3abojeBa-
eMOCTH IIEPBOTO rofja IMHMU TeHfAeHumu (62,5 ciydas Ha
10 000 HaceneHNA) HOCTOBEPHO HE OTIMYAETCA OT YPOBHA
3ab0JIeBaeMOCTH IocIegHero roga (65,6 cnyyas Ha 10 000
HaceneHus ). Ha 9ToM 0CHOBaHMM MOYKHO C€/aTh BBIBOJ, O
CTabMIM3alMM 4YNC/IA BIIEPBbIe BBISAB/ICHHBIX CIy4YaeB 9H-
IOKPMHHBIX 3a00/IeBaHMII Y HACeTIEHNs 3a aHA/TU3UPYeMblit
MIepPUOL.

OpHaKo pacnpoCTpaHeHHOCTh (60IE3HEHHOCTh) ME-
LIVMXCSL CPefM HACeNIeHsI SHIOKPUHHBIX 3a00/IeBaHIIT MMe-
lla HeONIaronpyATHBI TpeHp pocTa B 2,2 pasa — oT 356,1
B 2010 rogy mo 782,3 cmyyas nHa 10 000 nacenenusa B 2019
rony (PucyHox 2). Hanbosnbias pacpocTpaHeHHOCTb 9H-
IOKpMHHBIX 3aboneBanuit (6onee 600,0 cnydaes Ha 10 000
HaceneHNs1) OblTa 3aperucTpUpoBaHa B pailoHax: JJOHm0-
maHckmit (662,5 cnydaes), Onopeurrckuit (622,1 cnydas),
Pesunckuit (698,2 cnyyas), HoBoanenckuit (700,8 cioydas)
n B Kummmuése (838,2 ciyyas Ha 10 000 Hacenenus). Cpep-
HEroJJ0BOII POCT PacIipOCTPaHEHHOCT SHJOKPUHHBIX 3200-
JIeBaHMII 3a aHAMM3MPYEMBIN IIEPUOL COCTaBUI 43,3 ciydas
Ha 10 000 nacenenns (R?=0,95). Eciiu B 2010 roxy 60/1bHBIX
C XPOHMYECKVMH SHIOKPUMHHBIMU 3a00/eBaHMAMU OBUIO
126,8 ThICcAY yenoBek, To B 2020 Toy 9TO 9MCIO YBEINYM-
JIOCh BIBO€ U COCTABMIO 259,3 TbICsAY OO/IbHBIX. BhIABIEH-
Has TEeHJEHLMs II03BOJIsSIET IpeAIioararb, 4TO IIPOTHO3
9HJOKPUHHOII 3aboeBaeMocty B Pecriybnmke Monjjosa sB-
Js1eTCsL HeOIaronpysITHBIM.

Cpenu 60bHBIX 3a60/1eBaHMAMYU SHIOKPUHHOI CHUCTe-
MBI 00JIblIle BCETO 3a00/IEBUINX CAXapHBIM AnabeToM — OT

44% 1o 48% B pasHble roibl. 3a60/1€Ba€MOCTD CaXaPHBIM U~
abeToM Ha IPOTSDKEHMM aHAIM3UPYeMOro Iep1ofa BpeMe-
HIU cocTaBysAna ot 25,5 B 2010 rony o 30,6 BriepBbIe BbIAB-
JIEHHBIX crTy4aeB 3aboneBanmit Ha 10 000 HaceneHus B 2019
rony (Pucynok 3). TenpeHnusa ogMHHaALATUIETHEN OMHA-
MUK 32060/1€Ba€MOCTHI CaXapHBIM I1abeTOM MPAKTUIECKN
OTCYTCTBYET — JIMHUA TPEH/Ia PacIloaraeTcs MPaKTUIecKu
mapajuiesibHo ocu X, a mokasarenb 3aboneBaemoctu 2010
rofa MuHUM TeHeHIun (25,5 caydasa Ha 10 000 HaceneHw:)
ILOCTOBEPHO He OT/IMYAETCs OT YPOBHA 3a00/I€BaEMOCTH T10-
cnepHero roga (20,9 crydas Ha 10 000 HaceneHuA).

B T0 )Xe BpeMst pacipoCTpaHeHHOCTh CaXapHOTo Anabera
MMeJIa He6IarompyusATHBL TpeHs pocTa B 1,9 pasa — ot 178,1
B 2010 romy mo 335,2 - 339,9 ciyyad Ha 10 000 Hacenenus
B 2020 n 2019 rogax coorercTBeHHO (Pucynok 3). C 2010
110 2020 roppI6 4crio [uabeTMKOB YBeIMYMIOCh BJBOE, CO-
OTBETCTBEHHO C 60,9 ThICAY YemoBek 1o 118,8 ThicAY Yeno-
BEK, NEMOHCTPUPYS CPESHETOfOBOI NMpUpocT 17,3 cnydas
Ha 10 000 Hacenenud (R?=0,99). CornmacHo CTaTUCTUYECKUM
JaHHbIM HalMoHa/bHOTO areHTcTBa OOIeCTBEHHOIO 310-
POBbs, BO BpeMs MaHJEeMUM KOpOHaBupyca npumepHo 30%
MHQULMPOBAaHHBIX, YMEPIINX B pe3y/IbTaTe OCIO>KHEHMII,
cTpaganu ot guabera. [TaHgeMMst KOpOHaBYUpPYCca ITO3BOMNU-
JIa TIOHATD, YTO y OOJbHBIX AnabeToM 4alle HaOJIOAI0TCA
OC/IOKHEHM, IPUBOAALIME K eTanbHOMY ucxogy. C 2010
110 2020 rob! YMCIo [1abeTUKOB YBEINYMIOCh BIBOE, COOT-
BeTCTBEHHO ¢ 60,9 ThICsAY YenoBeK o 118,8 ThICAY YemoBeK.

Cpenn 60bHBIX 3a00/1eBaHUAMI SHTOKPUHHOI CUCTe-
MBI CYHIECTBEHHO BO3DOC/IO YMUCIO CIy4aeB OXXMPEHUA.
B Pecniybnuke MonjoBa Takyue 60/NbHBIE 3aHMMAIN TOJIIO
B cpefHeM 24-25% OT BceX SHAOKPMHHBIX 3a00/IeBaHMIL.
PerpocriekTuBHBIT aHaMM3 3a00/IEBAEMOCTY OXXMPEHVEM
[IOKa3aJl POCT [OKasaTeneil 3ab0lMeBaeMOCTI U Pacmpo-
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CTpaHEHHOCTV 3a00/IeBaHUs - CPEJHErOfjOBOIl HPUPOCT
cocraBun coorBercrBenHo 0,72 (R?=0,15) u 16,4 (R?=0,93)
cinydas Ha 10 000 Hacenenus (Pucynok 4). Poct uncna Ho-
BBIX C/Ty4aeB OXMUpeHus B 2,1 - 2,9 pasa npousomten B 2012-
2013 ropmax. PacmpocTpaHEHHOCTh MMEIOUIETOCA Cpeu
HacelleHVs 3a00/IeBaHUA OXKMPEHUeM MMeNa HeOaronpu-

Medica
ATHBIA Tpeny pocTa B 3,0 pasa - ot 79,0 8 2010 ropmy go 235,3
cnydas Ha 10 000 Hacenmenusa B 2020 ropy (Pucynok 4). B
2019 ropy Monpgosa sannmMana 135 mecro cpegu 210 ctpan
0 4y1cty 60/bHBIX OxypenyeM [22]. B 2020-2021 rogax Ha-
CYUTBIBANIOCH 66,1 - 69,0 ThIC. OONIBHBIX C Pa3INIHOI CTelle-
HBIO OXKMPEHMA.
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PucyHok 4. JuHamuka nokazameneli 3a6osiesaemMocmu U pacnpocmparesHoCmu oxuperus, ciydau Ha 10 000 HaceneHus

Cpeny OCHOBHBIX IIPUYMH, KOTOPbIe BEAYT K Pa3BUTHIO
OXVMPEHNA, CIIENYET Ha3BaTb HAPYLIEHNE SHEPTETMIECKOT'O
6amanca, B 95% cinydaeB. B ocTa/mbHBIX CIydasx oXypeHue
MOXKET pasBUBATbCS IpPU HaIMYMU PA3TUYHBIX 3a007Ie-
BaHUII, B TOM 4YJC/le HapyLIeHUi B paboTe SHIOKPUHHO
CUCTEMBI. Oxmpeﬂme ABNAETCA OJHVM M3 CYIIECTBEHHDBIX
($aKTOpPOB, CIIOCOOCTBYIOLINX PasBUTHIO METAOOMNYECKOTO
CUHJPOMa, KOTOPBIN YacTO CONPOBOXMAETCA PasINIHbIMU
3a007IeBaHMAMIY, B TOM UMCTIe U caXapHbIM fuaberom. Osxu-
peHMe SBJIAeTC pacTyLell I7I00a/IbHOl IPpo6IeMoll — JaH-
Hble BceMypHoOI opranusanuy 3gpaBoOXpaHEHN s IT0Ka3bl-
BalOT, YTO YMCJIO JIIOZEN, CTPAAIIINX OXUpEHNeM, ¢ 1975
rofia yTpPOUIOCh ¥ COCTaBMIO NPUMEPHO 2,1 MIpf. — Npu-
MepHO 30% oT 001Leil YMCIeHHOCTY HacelIeHNs MUpa 1 9TO
YICIIO MIPOKO/DKAET pacTu [22].

Eme omHOI maroornen, KOTOpass B ONPENENIeHHON CTe-
IIEHN MOXKeT OBITh BBI3BAHHOJ BO3JENICTBMEM SHIOKPUH-
HBIX paspyuuTeneil, spasercs becrurogye. OT becronus,
110 JaHHBIM BceMupHON opraHmsanyy 3/ paBOOXPaHEHUA,
cTpazjant 17,8% B3poCaoro HaceseHus B 60raThix CTpaHax
n 16,5% B cTpaHax ¢ HU3KUM U CPEJHUM YPOBHEM JJOXOfia
[23]. JKenckoe 6ecmiomme mocTUraer Iokasarens 52,3%,
coueTaHHOe — 36,9%. B Pecrry6nuke Monmosa BTOpHYHOe
6ecruopue peructpupyercs B 1,4 pasa gaie, 4yeM IepBIY-
Hoe 6ecrmopue [24]. CormacHo gaHHBIM [7106a/IBHOI KapThI
deprunpHOCcTH, Peciybmuka MosjoBa 3aHMMaeT 2 MecTo
B MUpe Cpely CTPaH C HauOO/IbLINMM [IOKa3aTeleM BTOPIUY-
Horo 6ecrmogusa — 21,2% [25]. D10 03HAYaeT, YTO KaXKmas
IITasl JKEHINVHA, Y KOTOPOJT yXKe eCTb OfVH pebeHOK, He
MOXXeT poputh BTOporo. CoobuieHnit o 6ecruropuu 601b-
Ille BCErO Cpel KeHIIH B Bo3pacTe 40 yeT u cTapiue [26].
Ha Teppuropuyu MongoBbl yAeIbHBII BeC OeCIUIOnys Co-
craBnseT 13,7%, Ipy 3TOM Cpefiy TOPOACKOTO HaCEeNeHM
0HO Ha 5,0% BBIIIE IO CPABHEHUIO C CEJIBCKVMM HaceJIeHNEM
[24]. JocToBepHBIX pasnuuMii IO PACIPOCTPAHEHHOCTH
OecIuIonus cpefy CeIbCKOro HaCe/IeHUsI Pa3IMYHbIX 9KOHO-
MUKO-Teorpauyecknx paitoHoB MOJJIOBBI He BBIABJIEHO.
YcraHoBIeHO, 4T0 50% 41eHOB 6eCIIOAHBIX IIap B pOoLjec-
ce mpo(ecCHOHAIbHOI HeATEeNbHOCTY IOJBEepraloTca Ieli-

CTBUIO Pa3/IMYHBIX BPENHBIX PaKTOPOB IPOdeCCHOHANIbHON
cpenbl, 4TO B 2 pasa yvalle, 4eM Y ¢pepTWIbHBIX map [26]. C
TaKOJM JK€ YacTOTOM Y HMX PacIPOCTPAHANTCA BPEHbIE
IpUBBIYKY (paHHee KypeHMe, yIoTpebneHme anKkorous 1
np.).

CMepTHOCTb OT 9HJOKPUHHBIX 3a00/IeBaHMIT 32 M3Y4eH-
HbII tepuog (2011-2021 rofsr) nMerna CpefHErog0BoIl Ipu-
poct Ha 0,14 cinyyas Ha 100 000 Hacenenms (R*=0,23), npu
9TOM CpefHMII IIOKas3aTelb CMEPTHOCTM cocTabiadeT 11,9
cnydas Ha 100 000 Hacenenus (PucyHok 5).

TenpeHuus opMHHAUATUIETHEN JUHAMUKM CMEPTHO-
CTHM OT 9H[OKPUHHBIX 60/Ie3HeI IPAKTIIECKN OTCYTCTBYeT
— MMHUA TPEHAA PaclonaraeTcs MpaKTUIeCK) apajie/IbHO
ocu X, a nokasatrenb 3aboneBaemoctu 2011 roga (11,6 cy-
vast Ha 100 000 HaceneHMsI) JOCTOBEPHO He OTIMYAETCS OT
YPOBHsI 3a0071eBaeMOCTI JOMAHAeMIITHBIX /et (12,2 cay4ast
B 2018 rogy m 10,7 cny4asa Ha 100 000 Hacenenusa B 2019
rony). Ecim pns mokasarenss cMepTHOCTY OT 9H/IOKPMHHBIX
3a00/IeBaHNMIl B [IepyOf, 0 Hadaia MaHAeMun ObUIO Xapak-
TE€PHO OTHOCUTENbHOE CHIDKEHME YMC/IO HOBBIX CIIy4aeB B
1,1 pasa 1Mo CpaBHEHUIO C IPEABISYIIVM TOIOM, TO B IIEPUOT,
MIaHJeMUM II0KasaTelb CMEPTHOCTU yBenmnumiacsa B 1,7-1,8
pasa crydaeB Ha 100 000 Hacenenus (Pucynok 5). Cmepr-
HOCTb HacCeleHNUs OT CaXapHOro juabeTa MMena BBIPaKeH-
HbIJI HeOIarOIpUATHBI TPeH[| pocTa Oo/lee YeM B fiBa pasa
-or 8,7 B 2011 roxgy pgo 17,7-18,7 cny4aes Ha 100 000 nace-
nenusa (R?=0,65) coorBerctBeHHO B 2020 11 2021 ropgax — me-
puop na"geMun KopoHasupyca (PucyHok 6).

B 2010 rogy or pguabera morn6m0 359 yenosek (10,7 Ha
100 000 Hacenenus), a B 2020 rony — 495 cmepreit (17,7 Ha
100 000 Hacenenwusi), B 2021 rogy — 490 cmepreit (18,7 Ha
100 000 nacenenus). ITo manubiM HalmoHanmbHOIrO areHt-
CTBa OOIECTBEHHOTO 3[J0POBbsI CMEPTHOCTD OT Amabera B
IIOC/IeIHME TOAibI JocTuraeT 99% cMmepTeil, BbI3BaHHBIX 9H-
TOKpMHHBIMM 3ab0/eBaHMsAMU. B mocienHee pecsituierue,
€C/I/l CpaBHMBATb C eBPOIENICKUMHU cocefAMu, B Mosngose
OTMeYaeTCsl IOBBILIEHHBII YPOBeHb 3a00/1eBaeMOCTU M
CMEpPTHOCTH 110 IpuYMHe auabera.

ITo onenxam BceMmpHOI OpraHmsanyy 3ApaBOOXpaHe-
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PucyHok 6. [JuHamuka cmepmrocmu om caxapHo2o duabema, ciyyau Ha 100 000 Hacenerus

Hua B 2014 ropy nuabeToM cTpamau 422 MIH. B3pOC/IBIX BO
BCeM Mupe 110 cpaBHeHuo ¢ 108 myH. B 1980 ropy [27]. [u-
abeT BCex TUIIOB MOXKeT BBISBIBATb OCTIO>KHEHsI B pas/ind-
HBIX YaCTsX TeJIa 1 MOBBIIIATD OOINIT PUCK IIPeXAeBpeMeH-
HOJt cMepTti. B 2012 ropy mmabet cTan mpuamHoit 1,5 MIH.
CMepTebHBIX CIy4YaeB, a 0ojiee BHICOKOE 10 CPAaBHEHUIO C
OIITMMAJIbHBIM COZlepKaHue ITTIOKO3bI B KPOBM BBI3BAJIO €llle
2,2 MJIH. CMepTEIL, IIOBBICUB PUCK CEPHEYHO-COCYANUCTBIX U
npyrux 3aboneBanumit [27]. K BO3MOXXHBIM OC/IOXXHEHMAM
OTHOCUTCS MHGAPKT, MHCY/IBT, II0YeYHast HeJOCTATOYHOCTD,
aMIIyTalys HOT, TOTeps 3peHus U Mopa’keHle HepBOB, BO
BpeMsi OepeMEHHOCTM IJIOXO KOHTPOIMPYeMblil pamaber
MOBbIIIAET PUCK CMEPTU IIJIOfia M BOSHMKHOBEHUA APYTUX
ocnoxxHeHuit. [27]. CaxapHslil auaber, Kak Haubojee pac-
[IPOCTpaHeHHOe 9H[OKPUHHOe 3abo/eBaHIe, OTHOCAT K
MATO/IOTUAM, COCTAB/IAKIIMM TPYIIYy pHUCKa IIO BBICOKOI
cmeptHOCTM 0T COVID-19. [TnabeT u ero 0C/o)KHeHMs Biie-
KyT 3a cO00JT CyljeCTBEHHbIE S9KOHOMMIYECKIE TIOTePU IS
OOIBHBIX [a0ETOM U MX CeMelt, a TaKXKe [Is CUCTEM 3[pa-
BOOXPAHEHNMs U HAI[MOHATBHBIX 9KOHOMMK BBVJY IIPSMBIX
MEeUIIMHCKIX PACXOROB U HOTepU PaboThl U 3apaboTHO
IJTaThL.

OsxupeHne Takxe ABIAETCA OHOI U3 OCHOBHBIX IPHU-
YIH CMEPTHOCTH, PE3KO CHIKast He TOJIBKO 00liee KayecTBO
JKU3HM 4e/loBeKa, HO U ero IpOfo/KUTeIbHOCTD. Oxupe-
HUe HOfiBepraeT mofeil 0ojiee BHICOKOMY PUCKY PasBUTHUSA
mnabeta, CepfeIHO-COCYANCTBIX 3a007IeBaHMIT 1 Ja)ke HEeKO-
TOPBIX BUMIOB paKa. bepeMeHHble >KeHIIMHBI, CTpafiaollye
OXXIUpPEHMEeM, MOTYT CTPafaTh OT OC/IOXXHEHMII, KOTOpble
MOTYT NPUBECTH K IpobeMaM CO 3,0pPOBbeM MaTepyu WK
pebeHka.

PocT cMepTHOCTM OT XPOHMYECKMX HeMH(QEKIMOHHBIX
3a007eBaHMil, B TOM HUMCe ¥ SHAOKPUHHBIX, B IEPUOL
nargemuyt COVID-19 Bo MHOroM 6511 00YCTIOB/IEH PSAXOM
OpUYMH. ITO ¥ OrpaHMUYeHMe JOCTYITHOCTH TIJIAHOBOI CTa-
LMIOHAPHOJ IOMOIIM ¥ NPUOCTAHOBKA AMCIAHCEPU3ALINML;

OTCYTCTBME [VICTAHIIVIOHHOTO HAOMIOfeHNMs 3a TpyIIamMu
PYICKa ¥ HM3KasA HACTOPO)XEHHOCTb B OTHOIIEHNN VX VI JINI]
crapie 60 yieT; IPO6IeMBL ¢ JOCTYIIHOCTBIO K JIeKapCTBaM
u #p. VImerorcs Takke 1 061ue Ipo6IeMbl — KaJpOBBIil Ie-
GUINT CriennanucToB SHAOKPUHOIOTOB B CEKTOPE IEPBIY-
HOJl MEIVIKO-CaHUTAPHO ITOMOIIM, YTO OTPAaHNYMBAET JO-
CTYNHOCTb CHELMAIN3MPOBAHHON 3H/IOKPMHOIOTMYECKON
Me[MLMHCKOI IToMoly, KaK B KulnHese, Tak U B pajioHax
MonpmoBal.

3aknioyeHne

Hacenenne Pecniybnukm MonjjoBa mopBepraercs BO3-
TeICTBUIO IIMPOKOTO CIIeKTpa XMMUYECKUX BellecTB, Ha-
pYyLIAOIUX pabOTy SHZOKPMHHOM cucteMbl. O6 3TOM CBU-
TeTenbCTBYeT Ha/MM4Me PAfa SHAOKPUHHBIX paspylIuTeneit
B CE/IbCKOXO3AMICTBEHHON MPOAYKUUI U B IIOBEPXHOCTHbIX
Bofax pek JlnHectp u IlpyT. CopepskaHye SHIOKPUHHBIX
paspyumTeneit B ppyKrax, OBOIAX I 37TaKaX COCTABUIO OT
1,2 MIIY o 6,0 MITY; B mpo6ax MOBEepXHOCTHBIX BOJ peK
Ouectp u IIpyT, MCIONb3yeMBIX /I MATHEBOTO BOJOCHAO-
JKeHMsI HaceJleHM s, BBbIAB/IEHBI PAM MeCTULN/OB, B TOM YJC-
Jie ¥ 9HJOKpPUHHBIe paspymnrenn. OLieHKa KauecTBa BOJbI
pek Juectpa u IIpyTa mokasasna, 4To B OAAB/IsIONIEM 60Ib-
IIMHCTBE IPOAHA/MN3MPOBAHHBIX P00 KAa4eCTBO BOJBI 110
COflep>)KaHMIO TIeCTUIVIOB COOTBeTCTBYeT I (ycrmoBHO um-
cras) u II (cmabo 3arpsisHeHHas1) KaccaM KadecTsa.

BolsBNeHa TeHIEHIMA POCTa B 2,2 pa3a IIOKasaTens pac-
IPOCTPaHEHHOCTY (0O0Ie3HEHHOCTY) SHIOKPMHHBIX 3a00-
JleBaHuUIL, B TOM 4MCTIe CaXxapHOro anabera B 1,9 pasa, B rofbl
nangemuy COVID-19. Cpeny 60/mpHBIX 3a007€BaHUAMMN
9HIOKPMHHOI CUCTeMBbI 60/Iblile BCEro 3ab0eBIINX caxap-
HBIM AnabeToM — oT 44% 10 48% B pasHble rofsl. borbHbIe,
CTpajaollue OT OXKMPEHNs, 3aHMMAM OO0 B CpefiHeM 24-
25% OT BCex 9H/JOKPMHHBIX 3a00/IeBaHMIL.

TenpeHIMA ofMHHAALATUNETHEN AMHAMUKMA CMEPTHO-
CTV OT SH/IOKPMHHBIX OOJIe3Heil MPaKTUIeCK! OTCYTCTBY-
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€T, OJIHAKO CMEPTHOCTb HACe/lIeHNUs OT CaxXapHOro Auabera
MIMeJIa BBIPaYKeHHBIIT HeOIaronpysITHBII TpeHS pocTa Horee
yeM B 2 pasa B IepuOJ MaHAeMun KopoHasupyca. Caxap-
HbIIT g1abeT, Kak Hanbojee pacIpoOCTpaHeHHOE SHOKPUH-
Hoe 3a060JIeBaHIe, OTHOCAT K IaTO/IOTVAM, COCTABILAIOINM
TPYIIY pICKa IO BBICOKOIT cMepTHOCTH 0T COVID-19.

K HacrosmeMy BpeMeHM HAKOIJIEHO MHOXECTBO JIOKa-
3aTeIbCTB O PONIU SHAOKPMHHBIX PaspyLInTeneil B pasBUTIN
3a00/1eBaHMIi, B TOM 4MCIIe SHIOKPUHHBIX. MOXXHO IIpefIo-
TIOKUTD OIpefieNIeHHYI0 CBA3b MKy MOBbIIIEHHON XUMU-
YeCKOI 9KCIO3MIMelT YelOBEeKa I POCTOM 3a00/1eBaeMOCTH
SH[JOKPMHHBIMU HapYIIEHUAMN, OJHAKO HPAMbIX [jOKa3a-
Te/IbCTB Ha/IM4Ns CBSA3Y MEXAY 9TUMMU AABJICHNMAMU He CYIlle-
ctByeT. K TOMy ke B TedeHUe >XM3HU TIOU TIOJ[BEPraloTCs
9KCIO3MIUI CIOKHOM CMEChbI0 XMMMYeCKUX BelleCTB, 1103-
TOMY yTBEpP>X/]aTh O BIUAHUU OTHETbHOTO XMMIIECKOTO Be-
IIeCTBA MIU er0 MeTab0/INTOB Ha 3[I0POBbe IIPECTAB/IACTCSA

Medicaw
C/I0)KHOI1 3afavelt. CylecTByeT MHOXKECTBO MEXaHU3MOB 1
IyTell, B TOM YUCTIe U OTIOCPEIOBAaHHBIX, Yepe3 BIMAHNE Ha
Apyrue CucTeémMbl OpraHmsma, 3a CUéT KOTOPBIX pa3BMBAKTCA
IpeAnaToNoryecKe 1 aTONMOTMYecKyie COCTOSHIS.

BreiBopgbl

IMonnmaHye HamnuusA GaKTOPOB PYUCKA 3OPOBBIO OT 9H-
TOKPVMHHBIX paspyIINTesell IOMOXKeT IIPYMEHNUTD Psf BMe-
IIaTe/IbCTBA, HAIIPAB/ICHHBIX Ha CHIDKEHIE 3a00/1eBaeMOCTI
U CMepPTHOCTM OT SHJIOKPMHHBIX 3aboneBaHmit. OleHKa
OCHOBHBIX 3HJIOKPMHHBIX PpaspyIINTesell, MCIOIb3yeMbIX
B Pecriy6rmike MonoBa, 0COOEHHOCTelT MX IIPUMEHEHNA B
CE/IbCKOXO03SJICTBEHHOM ¥ IIPOMBIIICHHOM IIPOM3BOJCTBE
U B OBITY IIO3BO/IUT HAIIPABUTD YCU/INA HACETIEHNS, a TAKXKe
CHUCTeMBI 3IpaBOOXpaHeHMsI Ha 3¢ (eKTUBHbIe IpoduIaK-
TUYECKMe MepBI.
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Summary

Background. The use of myocardial cytoprotectors (meldonium) in patients with exertional angina is a scientific-practical dilemma.

Material and methods. An open randomized clinical trial was conducted involving 160 patients with chronic heart failure (117 men and 43
women) aged 37 to 81 years. Of them, 142 patients had angina pectoris of stable effort from different functional classes, and 21 — unstable angina
pectoris. Study groups were comparable according to the frequency of indication of background drugs and meldonium.

Results. The results of our study indicate the activation of oxidative stress in patients with stable angina pectoris, relevant in this regard being
the changes of malonic dialdehyde, catalase and superoxide-dismutase, which become more pronounced in the first 24 hours after the start of
the treatment and, although, by the 6" month an attenuation of the activity of the prooxidant status is detected, it intensifies by 12 months it
intensifies.

Discussions. All results completes the vision based on the link between the antioxidant defense and the aggravated cardiovascular evolution.
Another consolidated aspect is to demonstrate the superior effectiveness of meldonium administration. There was demonstrated the effectiveness
feasibility of meldonium vis-a-vis the markers of oxidative stress, endothelial dysfunction and comparable systemic inflammation.
Conclusions. The inclusion of metabolic drugs in the complex treatment of patients with stable angina increases the clinical effectiveness of basic
pharmacotherapy 4 times when prescribing meldonium (p <0,001), mainly due to increased antianginal actions.

Keywords: cardiocitoprotector, cardiac metabolism, ischemic heart disease

Introduction

In the current time, based on the results offered by
multicenter studies on the efficacy of medicinal preparations,
international and national standards have been developed
for the treatment of stable exertional angina pectoris [1, 2].
From the point of view of evidence-based medicine, in the
treatment of effort angina, priority is given to preparations,
which have a level of proof of effectiveness of class I and
ITA, from the groups of antiplatelet agents and anticoagu-
lants, beta-adrenoblockers, statins, angiotensin-converting
enzyme inhibitors; drug forms from other groups (nitrates,
calcium antagonists) can also be used, but have less influence
on the indices of survival and life span of patients.

An attempt to substantially increase the effectiveness of
complextreatmentofischemicheartdiseaseistheintroduction
into clinical practice of metabolic pharmacotherapy with the
aim of providing cardiocitoprotection [2-4]. Although the
range of metabolic correctors is vast, many preparations have
not been studied multicentric and do not possess a sufficient
evidence base, and therefore have not been included in the
standards of treatment of angina pectoris.

The direction of personalized medicine is developing
extensively abroad [1, 3] and in our country [1, 4]. The main
objective of the researchers is the genetic factor, despite
the fact that it defines only 50% of the individual reaction
capacity to drug preparations and 10-20% the chance of
developing a multifactorial disease [5-6]. The methodology
of personalized medicine is reduced to the definition
of biomarkers, the conduct of pharmacogenetic and

pharmacotranscryptomic studies [1, 3, 5]. In our opinion,
for the development of individualized treatment approaches
should be taken into account not only the genetic factor, but
also a number of other phenotypic characteristics of each
individual patient. In this paper, an attempt was made to
expand the understanding about personalized medicine by
developing a separate direction - personalized metabolic
pharmacotherapy.

Purpose of the study was to increase the effectiveness and
safety of the pharmacotherapy of ischemic heart disease by
developing personalized approaches for indicating metabolic
preparations — meldonium.

Material and methods

An open randomized clinical trial was conducted that
included 160 patients with chronic heart failure (CHF)
(117 men and 43 women) aged 37 to 81 years. Of them, 142
patients had angina pectoris of stable effort from different
functional classes, and 21 - unstable angina pectoris. In most
patients angina pectoris was associated with hypertension
(HTA) (143 [89.4%]), rhythm disturbances (39 [24.4%]),
postinfarct cardiosclerosis (CSPI) (78 [48.8%]), chronic heart
failure (CHF) (151 [94.4 %]), some with diabetes mellitus
(DM) type II (37 [23.1 %]). The average age of patients was
59.26£0.74 years. The control group involved 30 healthy
people. The patients underwent inpatient treatment in the
cardiology department in the years 2011 - 2015, and they
continued to outpatient treatment. The observation period
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was 6 weeks. Each participant was introduced to the research
program and signed an informed agreement.

Meldonium was administered at a dose of 0.5 g/24 hours
for a period of 6 weeks: in the first 10 days the preparation
was administered intravenously in hospital, after which the
outpatient drug was continued in capsules. Study groups
were comparable according to the frequency of indication of
background drugs.

Results

Modified ischemic albumin (MIA) is a marker that
denotes both myocardial ischemia and a very important pre-
dictor of oxidative stress activation, which originates from
compromised coronary reactivity dependent on endothelium.
At the initial stage, patients present with a high level of MIA
(Table 1) compared to the reference level, being statistically
significant in both groups (p<0.001): 398.62+15.48 uM/L -
group I, 430.48+23.22 uM/L - group IL

;Z: ﬁvZI of modified ischemic albumin and its evolution at different stages
Stages Group | Group Il P
N M m N M m

Initial 43 398.6 15.5 17 430.48 232 >0.05
Outpatient 49 440.8 14.6 22 430.06 18.5 >0.05
1month 47 430.9 14.7 20 436.44 18.9 >0.05
3 months 14 366.1 245 3 412.01 57.8 >0.05
6 months 18 3105 12.4 5 320.62 13.8 <0.05
12 months 19 405.3 14.5 2 467.84 3.7 <0.05

An increase of MIA was observed in both study groups,
being statistically significant (p<0.05) in the first group with
basic treatment (440.79+14.63 uM/L). In the second group
with meldonium association, the aim level was maintained
practically the same (430.06+18.46 uM/L). Regarding the
dynamics of aim evolution there was a decrease under the
treatment with meldonium of the oxidative marker at 1, 3,
6 months, being statistically significant at 3 and 6 months
compared to the initial stage and below even the reference
level (group I - 310.46+12.44 uM/L vs 340.0+4.0 uM/L with
p<0.01; group II - 320.62£13.82uM/L vs 340.0+4.0uM/L,
p<0.05). At 12 months we find the data being close to the initial
ones (405.26+14.46 uM/L; 467.84%3.69 uM/L vs initially
398.62+15.48uM/L; 430.48+23.22 uM/L corresponding to

the groups).

Malonic dialdehyde (MDA) being one of the final products
of lipid peroxidation, denotes about the activation of
oxidative stress. From the statistical point of view, the MDA
data (Table 2) at the initial stage in the 2 groups were not
distinguished (p>0.05): group I - 11.8+0.99 uM/L, group II
- 10.87+2.29 uM/L, data that reveals its elevation compared
to the statistically significant reference level.

In all groups at the discharge stage, MDA increased,
noting the activation of oxidative stress related to maintaining
the acute state. Thus, in group I, the MDA level - 16.3+3.49
uM/L, in group II - 20.19+5.07 uM/L. Subsequently MDA
decreased up to 3 months to 8.47+0.86 uM/L in group I, in
group II - 8.83 +£0.81 uM/L.

Table 2

Malonic dialdehyde indices and their dynamics at all stages of study
Stages Group | Group Il P

N M m N M m

Initial 43 11.80 0.99 17 10.87 2.29 >0.05
Outpatients 49 1630 3.49 2 20.19 5.07 >0.05
1month 46 1247 1.66 20 14.70 3.04 >0.05
3 months 14 8.47 0.86 3 8.83 0.81 >0.05
6 months 19 7.63 0.87 5 547 0.82 >0.05
12 months 19 12.70 249 2 11.52 0.66 >0.05

A statistically significant decrease of the oxidizing marker
was recorded at the 6-month stage compared to the initial in
group I (7.63£0.87 uM/L vs 11.8+0.99 uM/L with p<0.05)

and in group II (5.47 +0.3uM/L vs 15.43+3.21 uM/L). Data
from 12 months shows the rising of MDA in both batches
(12.7+2.49 uM/L; 11.52+3.58 uM/L with p>0.05).
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Catalase is an intracellular enzyme that faithfully signifies
about the antioxidant system. Catalase in patients with
atherosclerotic coronary pathology enrolled in the study
demonstrates the compromise of the antioxidant system by
its statistically significant low level (p<0.001) at the initial
stage compared to the second group of patients (19.51+1.35
uM/L in group I, 13.56+1.02 uM/L in group II). At the
initial stage, the level of catalase was higher in the first group
(p<0.05) compared to the II group, although patients were
randomly assigned to the groups without certain principles

Medica
(Table 3). Under treatment with standard preparations, as
well as in combination with meldonium, the level of catalase
began to rise even at the discharge stage, although statistically
insignificant (19.53+1.56 uM/L for group I, 16.46+1.37 uM/L
for group II). This growth continued at the next stages, the
highest figures being recorded at the 6-month stage for both
lots (22.15+1.9 uM/L, 18.7+0.52 uM/L respectively), being
higher in lot I (p <0.05). However, at the 12-month stage, the
results were better compared to the initial results that were in
the second lot (17.35+0.08 umol/L).

Table 3

(atalase indices and its dynamics at all stages of study
Stages Group | Group Il P

N M m N M m

Initial 43 19.5 1.35 24 13.6 1.02 <0.001
Outpatient 49 19.5 1.56 26 16.5 137 >0.05
1month 47 19.5 1.53 22 13.7 1.07 <0.01
3 months 14 215 1.86 5 131 2.18 <0.05
6 months 19 222 1.9 2 18.7 0.52 <0.05
12 months 19 15.7 0.86 2 17.4 0.08 >0.05

Superoxide-dismutase (SOD) is the enzyme that ensures
the transformation of superoxide anion into hydrogen
peroxide and is thus recognized as an important component
of the antioxidant system. The quantitative decrease of SOD

compared to the reference level means about a compromised
antioxidant system and indicates about the activation of
oxidative stress. Therefore, the reduction of SOD is associated
with the elevation of the malonic diadehyde.

Table 4

Superoxide-dismutase indices and its dynamics at all stages of study
Stages Group | Group Il P

N M m N M m

Initial 43 874.0 417 24 878.3 56.4 p>0.05
Outpatient 49 886.8 40.2 26 911.3 51.7 p<0.05
1month 47 948.4 35.9 22 980.5 80.0 p>0.05
3 months 14 1069.3 80.0 5 1146 63.4 p<0.05
6 months 19 10143 61.9 2 1088.9 151.7 p<0.05
12 months 19 805.1 55.8 2 7412 2.7 p<0.05

Until the initiation of the treatment, a compromised
antioxidant system is attested in patients from all groups,
statistically ~ significant (p<0.001): 874.04+41.74 u/c;
878.29+56.44 u/c (Table 4). The antioxidant system was
activated from the first hours after the initiation of the
treatment. At the initial stage the SOD level showed no
significant differences between the batches. At stages of 1, 3,
6 months, increased SOD values were recorded. Thus, at the
6-month stage, the SOD level reached 1014.3+61.85 u/c in
group I'and 1038.91+151.75 u/c in group II. At the 12-month
stage, the SOD level decreased, statistically significant
(p<0.01) in group II.

Nitric oxide - the most powerful vasodilator at the
endothelial level, at the initial stage showed a decrease in the
level, statistically significant (61.72+3.25 uM/L; 50.62+2.84
uM/L) (Table 5). Comparing the study groups with each other

we can note the lowest level in group II compared to group I
(50.62+2.84 uM/L vs 61.72+3.25 uM/L) with p<0.05. During
the treatment, the increase of the NO level was registered
even from the discharge stage, and in the second group being
approximately at the same level as in the hospitalization stage
(50.62+2.84 uM/L vs 50.03+2.25 uM/L). At the 3-month
stage, the practical NO level reached the reference level of
group I (78.51+7.0 uM/L vs 78.66£2.72 uM/L), in group II
there was an insignificant increase compared to the initial
stage (64.70+9.13 uM/L vs 50.62+2.84 uM/L).

There is an improvement of the endothelial dysfunction
by the significant increase of nitric oxide under the treatment
at 6 months, namely: in the I group - 87.26+4.3 uM/L
(p=0.01), in the IT group - 95.33+10.85 uM/L. All levels are
higher than the initial ones.
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Table 5

Nitric oxide indices and its dynamics at all stages of the study
Stages Group | Group Il P

N M m N M m

Initial 43 61.7 33 25 50.6 2.8 <0.05
Outpatient 49 64.3 4.6 26 50.0 23 <0.05
1month 47 61.3 3.0 22 51.6 2.6 <0.05
3 months 14 78.5 7.0 5 64.7 9.1 >0.05
6 months 19 87.3 43 2 95.3 N >0.05
12 months 19 57.2 3.8 2 48.7 0.4 <0.05

Oxidative stress, conceptually exposed by the imbalance
between the rate of formation of reactive oxygen species
(ROS) and the potential of endogenous systems with
antioxidant action, represents a universal mechanism of cell
lesion that is the basis of the evolution of various organic
diseases, including cardiovascular [7, 8].

Discussions

Alteration of cell membranes and decoupling of
oxidative phosphorylation, activation of extracellular
matrix metalloproteinases, expression of proinflammatory
cytokines, cell adhesion molecules, as well as cell migration
and proliferation, are the key phenomena that associate
oxidative stress and ensure its pathological sustainability.
Enough evidence has been accumulated on the role of
oxidative stress in the pathogenesis of coronary diseases,
primarily in the normalization of the facilitation of the
transendothelial passage of cholesterol due to the oxidation
of low density lipoprotians (LDL), the activation of
collagenases and gelatinases resulting in the destabilization
of the atherogenic plaque and the risk of acute coronary
syndrome (ACS), as well as manifestation of trombotic effect.
In this context, it is worth mentioning the pathophysiological
significance of oxidative stress in coronary remodeling, the
quality of evolution of which influences notably the feasibility
and efficiency of pharmacological and interventional anti-
ischemic cardiac treatment [1-3, 6, 9].

Cytoprotective tactics have considerably optimized the
treatment of coronary heart conditions, especially severe
ones such as ACS and coronary stenosis >70%. At the same
time, the application of long-term cardiocitoprotective
treatment has been shown to be associated with the decrease
in the risk of immediate or distant evolution of various major
cardiovascular events (ECVM): acute myocardial infarction
(IMA), thrombosis and the appearance of unstable angina
pectoris.

In turn, ROS increases the NO deficiency, through
the excessive formation of peroxinitrite (ONOO-) from
its reaction with the peroxide anion, and amplifies the
cellular and molecular mechanisms involved in the negative
coronary remodeling. The infiltration of neutrophils and
macrophages in the neointime area, proven as an important
component, represents a source of formation of oxygen free
radicals, which respectively will associate and support at a

distance the coronary remodeling process. Therefore, the
modulation and correction of the mechanisms of negative
coronary remodeling that are influenced by oxidative stress,
endothelial dysfunction, exaggerated inflammatory response
can be an important therapeutic support. At this connotation,
the priority of cytoprotectors is announced, which, although
they initially emitted at the ramp through their generalized
action, remained in the socket of cardiovascular treatment
due to their pleiotropic effects of antioxidant, anti-
inflammatory, antiproliferative, antithrombotic, antimigrant
nature, etc [5-8, 10].

The results of the clinical-experimental research of
meldonium in myocardial ischemia have been studied in
patients with a diagnosis of ischemic heart disease: angina
pectoris of stable effort functional class (FC) I-IV, postinfarct
cardiosclerosis (in 17 [48%)] patients) in combination with
hypertension stage II-III, grade 2-3, complicated with
chronic heart failure (CHF) stages I-II A, FC I-III NYHA, in
8 (23%) patients with concomitant type II diabetes mellitus.
The control group consisted of 43 patients who received only
basic treatment (antiplatelet agents, beta-adrenoblockers,
statins, angiotensin-converting enzyme inhibitors, if
necessary - diuretic, antiarrhythmic and hypoglycemic
preparations).

Thus, in a randomized controlled clinical trial of patients
with angina pectoris of stable effort, a significant 4-fold
increase in the effectiveness of complex pharmacotherapy in
ischemic heart disease was found when adding meldonium
compared to the basic treatment on account of the more
pronounced antianginal effect, the improvement of
physical performance, the potentiation of the positive and
hypotensive inotropic effects of basic pharmacotherapy.
According to experimental data in patients with myocardial
ischemia meldonium activates glycolysis, oxidative
phosphorylation and oxidative decarboxylation, stabilizes the
cardiomyocyte membrane, significantly reduces the degree
of hypoxia, thereby restoring the initial level of ATP and
achieving adequate energy intake of the myocardium. This
preparation quite harmoniously manages the metabolism of
cardiomyocytes in conditions of experimental myocardial
ischemia given the initial energy status, the degree of tissue
hypoxia and the age of the patients [1-3, 6]. Until initiation
of treatment, a compromised antioxidant system is attested
in patients from all groups, statistically significant (p<0.001).
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The antioxidant system was activated from the first hours
after the initiation of the treatment.

Therefore, the results of our study indicate the activation
of oxidative stress in patients with stable angina pectoris,
relevant in this regard being the changes of MDA, catalase
and SOD, which become more pronounced in the first 24
hours after the start of the treatment and, although by the
6th month an attenuation of the activity of the prooxidant
status is detected, it intensifies by 12 months. This completes
the vision based on the link between the antioxidant
defense and the aggravated cardiovascular evolution.
Another consolidated aspect is to demonstrate the superior
effectiveness of meldonium administration. For the first time
in the Republic of Moldova it was demonstrated the feasibility
of the effectiveness of meldonium vis-a-vis the markers of
oxidative stress, endothelial dysfunction and comparable
systemic inflammation. The worldwide experience of using
meldonium is very limited, therefore the results obtained
have a conclusive impact on the accumulation of evidence
in this regard.

Medica

Conclusions

1. The molecular structure of the pharmacologically stu-
died drug of the metabolic series - meldonium, has a duality
of action; under certain conditions, the metabolic corrector
is able to exhibit complex pharmacodynamic effects.

2. The inclusion of metabolic drugs in the complex treat-
ment of patients with stable angina increases the clinical
effectiveness of basic pharmacotherapy 4 times when
prescribing meldonium (p <0,001), mainly due to increased
antianginal actions.

3. The administration of meldonium in patients with
myocardial ischemia leads to the accumulation of ATP
inside cardiomyocytes due to the activation of various bonds
of energy metabolism: meldonium activates anaerobic
glycolysis, oxidative phosphorylation and oxidative decar-
boxylation of pyruvate, leading to a complete restoration of
the amount of ATP in the myocardium. The introduction of
meldonium metabolic corrector in patients with coronary
heart disease is accompanied by stabilization of the
membranes of cardiomyocytes and a decrease in the degree
of tissue hypoxia.
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GRAM-NEGATIVI PRIORITARI IZOLATI DIN BIOSUBSTRATE CLINICE

EVALUATION OF RESISTANCE PATTERNS OF PRIORITY GRAM-
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Rezumat

Obiective. Rezistenta antimicrobiand se regdseste printre primele zece amenintdri de sanatate, potrivit rapoartelor OMS. Pe langd faptul cd a atins
deja cote alarmante in multe regiuni ale lumii, acest fenomen este in continud crestere, determinand pagube enorme sociale si economice. Scopul

studiului constd in evaluarea profilurilor de rezistentd a bacililor Gram-negativi prioritari.

Material si metode. A fost realizat un studiu experimental microbiologic cu examinarea in total a 2062 tulpini de E. coli, K. pneumoniae, A.
baumannii si P aeruginosa izolate din sange, lichid cefalorahidian si urina, pe parcursul anului 2022, cu utilizarea metodei culturale precum si a
sistemului automatizat Vitek-2 Compact, iar testarea sensibilitatii la preparatele antimicrobiene a fost efectuata prin metoda disc-difuzimetrica

(KirbyBauer) si automatizata (Vitek-2 Compact). Interpretarea rezultatelor s-a efectuat in baza standardului EUCAST.

Rezultate. Cel mai mare nivel de rezistentd a tulpinilor de £. coli izolate din sange si lichid cefalorahidian s-a inregistrat la ampicilind/amoxicilind
(83,8%), urmat de cefalosporinele de generatia a treia (63,9%). Rezistenta K. pneumoniae a atins cote alarmante practic la toate grupele de
antimicrobiene testate: fluorchinolone (98,7%), aminoglicozide (94,7%), cefalosporine (94,7%), peniciline (93,7%). Rata rezistentei tulpinilor de P
aeruginosa izolate in 2022 a fost in scadere comparativ cu anii precedenti, dar un nivel crescut totusi se inregistreaza la grupul carbapeneme (53,3%).
Absolut toate tulpinile de A. baumannii au fost rezistente la fluorchinolone, iar la carbapeneme si aminoglicozide rata rezistentei a atins 90,0%.

Concluzii. In anul 2022 la majoritatea antimicrobienelor testate se inregistreaza o scadere usoard a rezistentei tulpinilor izolate, comparativ cu anii
2020 5i 2021, insd situatia rdmane a fi una ingrijoratoare, dat fiind faptul ca nivele inalte de rezistentd se atestd la peste 50% din tulpinile cercetate.

Cuvinte cheie: rezistentd antimicrobiand, antibiotice, bacili gram-negativi

Summary

Objectives. Antimicrobial resistance is listed among the top ten health threats, according to WHO reports. In addition to the fact that it has already
reached alarming proportions in many regions of the world, this phenomenon is constantly increasing, causing enormous social and economic

damage. The purpose of the study is to evaluate the resistance profiles of priority Gram-negative bacilli.

Material and methods. An experimental microbiological study was carried out with the examination of a total of 2062 strains of E. coli, K.
pneumoniae, A. baumannii and P. aeruginosa isolated from blood, cerebrospinal fluid and urine, during 2022, using the cultural method as well
as the Vitek-2 Compact automated system, and the susceptibility testing to antimicrobial preparations was performed by the disc-diffusimetric

(KirbyBauer) and automated (Vitek-2 Compact) method. The interpretation of the results was carried out based on the EUCAST standard.

Results. The highest level of resistance of E. coli strains isolated from blood and cerebrospinal fluid was registered to ampicillin/amoxicillin
(83.8%), followed by third generation cephalosporins (3.9%). The resistance of K. pneumoniae reached alarming percents to practically all groups of
antimicrobials tested: fluoroquinolones (98.7%), aminoglycosides (94.7%), cephalosporins (94.7%), penicillins (93.7%). The resistance structure of
P. aeruginosa strains isolated in 2022 was decreasing compared to previous years, but an increased level was still recorded in the carbapenem group
(53.3%). Absolutely all strains of A. baumannii were resistant to fluoroquinolones and to carbapenems and aminoglycosides the resistance percent

of these strains exceeded 90.0%.

Conclusions. In 2022, a slight decrease in the resistance of the isolated strains is recorded for most of the tested antimicrobials, compared to the
years 2020 and 2021, but the situation remains worrisome, because of the high levels of resistance that are found in more than 50% of the researched

strains.
Keywords: antimicrobial resistance, antibiotics, gram-negative bacilli

Introducere riene nosocomiale si comunitare. Totul pare sa fie asemeni
Familia Enterobacteriaceae include o varietate de altor afectiuni nu mai putin importante ce pot apirea la
bastonase aerobe Gram-negative, majoritatea fiind parte a om, insd situatia este mult mai gravd la compartimentul
florei normale a organismelor umane si animale. Pe ldnga dezvoltarii rezistentei acestor bacterii la antimicrobiene [1].
aceasta, anume reprezentantii familiei nominalizate au o La ziua de azi se constatd nu numai rezistenta la unele

importantd clinicd deosebitd in etiologia infectiilor bacte- preparate antimicrobiene, dar o dezvoltare in ritm accelerat
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a mecanismelor de rezistentd la bacteriile Gram-negative,
iar pentru multe dintre infectiile determinate de aceste
microorganisme practic nu mai exista antibiotice eficiente
disponibile si nici alternative de combatere a lor, ritmul de
descoperire a preparatelor noi de antimicrobiene incetinind
considerabil [1, 2]. Aceste bacterii au dobandit abilitati de a
rezista efectului bactericid sau bacteriostatic al antibioticelor,
dezvoltand si mecanisme simple prin care transmit materialul
genetic atat la specii similare, cat si la specii diferite [2, 3].

Rezistenta la antimicrobiene apare in principal datorita
utilizérii irationale a antibioticelor, insd un impact conside-
rabil il au si poluarea mediului, igienizarea deficitard, precum
si caracteristicile inndscute ale bacteriilor respective, in
functie de arealul geografic [4].

Actualmente, povara determinatd de microorganismele
rezistente este una foarte grea pentru intreaga omenire si
mai ales o provocare zilnica de infruntat pentru medicii din
sectiile de terapie intensivd, unde bacteriile gram-negative
multirezistente sunt responsabile in 45-70% cazuri de
pneumonie asociatd dispozitivelor de ventilare pulmonara,
in 20-30% cazuri de infectii ale fluxului sangvin si tractului
urinar asociate cateterelor [5, 6].

Potrivit studiilor, anual se inregistreazd peste 700
mii cazuri de deces din cauza rezistentei bacteriilor, cu
perspective de crestere rapidd a acestei cifre la 10 milioane in
urmatorii 30 ani, in lipsa unor masuri eficiente de combatere
a acestui fenomen [7].

Speciile Klebsiella pneumoniae, Acinetobacter baumannii,
Pseudomonas aeruginosa si Eschierichia coli sunt cei
mai frecventi patogeni implicati in etiologia maladiilor
infectioase, urmate de multe alte bacterii mai putin frecvente
(2, 8].

Importanta monitorizarii acestor bacterii este accentuatd
de OMS (Organizatia Mondiald a Sdnatétii) prin includerea
lor in lista de ,patogeni prioritari” rezistenti la antibiotice,
facand parte din grupul critic pentru care este nevoie urgenta
de noi antibiotice [9, 10].

Monitorizarea epidemiologica continud a prevalentei
enterobacteriilor rezistente la antimicrobiene, contribuie
la luarea deciziilor bazate pe dovezi stiintifice pentru
identificarea alternativelor noi in domeniul terapiei
antimicrobiene precum si implementarea masurilor de
reducere a acestui fenomen la nivel national, luand in
considerare si experienta internationald [4, 11].

Scopul acestui studiu constd in evaluarea profilurilor
de rezistenta a bacililor Gram-negativi prioritari, pentru
o abordare rationald a infectiilor determinate de acestea si
identificarea solutiilor eficiente.

Material si metode

A fost realizat un studiu experimental microbiologic.
Esantionul de cercetare a inclus un total de 2062 tulpini de
bacili Gram-negativi: E. coli, K. pneumoniae, A. baumannii si
P, aeruginosa izolate din urina, sange si lichid cefalorahidian
(LCR) in anul 2022.

Pentru identificarea bacteriilor au fost utilizate atét
metode microbiologice clasice, cat si metoda automatizatd
- sistemul Vitek-2, standardizate pentru laboratoarele
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nationale. Dupa identificare, toate tulpinile au fost testate
la preparatele antimicrobiene recomandate de standardul
European Committee on Antimicrobial Susceptibility Testing
(EUCAST) versiunea 2022, prin metoda disc-difuzimetrica
(KirbyBauer) si automatizata (Vitek-2). Rezultatele obtinute,
de asemenea, au fost interpretate conform standardului
EUCAST - 2022.

Rezultate si Discutii

Din singe si LCR au fost izolate si raportate 169 tulpini
de bacili gram negativi inclusiv: 37 tulpini E. coli (21,9%),
76 tulpini K. pneumoniae (44,9%), 41 tulpini A. baumannii
(24,3%), 15 tulpini P. aeruginosa (8,9%), iar din urina - 1893
tulpini, dintre care 1425 tulpini de E. coli (75,3%) si 468
tulpini de K. pneumoniae (24,7%).

Evaluarea rezultatelor privind sensibilitatea la antimi-
crobiene a tulpinilor de bacili gram negativi izolate din
biosubstrate clinice, pe perioada anului 2022 incd atesta
indici majorati de rezistentd, in pofida valorilor usor scazute
fatd de anii precedenti.

Datele analizate privind rezistenta la antimicrobiene
a tulpinilor de E. coli izolate din sange si LCR comparativ
cu anul precedent au demonstrat o scidere nesemnificativd
a rezistentei la grupele de preparate antimicrobiene, cu
exceptia penicilinelor. Astfel, 83,8% din tulpinile de E. coli
testate s-au dovedit a fi rezistente la ampicilind/amoxicilina,
ceea ce reprezintd o crestere cu peste 10% fatd de anul
precedent (2021 - 73,3%). O reducere nesemnificativa a
rezistentei tulpinilor de E. coli s-a inregistrat la amoxicilin-
acid clavulanic cu o ratd de 42,2%, fatd de 2021 (50,0%),
acelasi lucru fiind observat si la piperacilin-tazobactam -
16,2% (2021 - 64,3%). La cefalosporine de generatia a III-a
(cefotaxime/ceftriaxone/ceftazidime) au fost rezistente 63,9%
de tulpini, observandu-se o tendinta de scddere comparativ
cu anul trecut (2021 - 66,7%), iar valoarea rezistentei la
cefalosporine de generatia a IV-a (cefepime) a constituit
48,0%, care atestd o sciadere comparativ cu anii precedenti
(2021 - 64,3%; 2020 - 75,0%).

Rezistentd la carbapeneme (imipenem/meropenem) nu
a fost depistatd in anul 2022, la fel ca si in 2020 (2021 - 6,
7%). De asemenea, in 2022 nici o tulpina nu a fost rezistenta
la ertapenem, pe cand in anul 2021 - 13,3% si in 2020 -
12,5% din tulpinile de E. coli examinate au fost rezistente
la acest preparat. Tot in scddere este procentul rezistentei la
aminoglicozide (gentamicin/tobramicin) - 21,6% (2021 -
46,7%%; 2020 - 50,0%). 27,0% tulpini au prezentat rezistenta
la amikacin, ceea ce denotd o scddere comparativ cu datele
din anul 2021 - 28,6% si o crestere comparativ cu 2020 -
12,5%. Rezistenta la fluorchinolone (56,8%) a indicat o slaba
tendintd de scadere comparativ cu anul trecut (2021 - 60,0%).

Potrivit rapoartelor Organizatiei Mondiale a Sanatatii
(OMS), datele privind rezistenta E. coli atesta valori de peste
50% din izolate rezistente la fluorchinolone (ciprofloxacin /
levofloxacin / ofloxacin) pe aproape intreg teritoriul Regiunii
Europene, iar la cefalosporine in majoritatea tdrilor intre 1,0
si 5,0% izolate au fost rezistente [12].

Este imbucuritor faptul cd rezistenta combinatd
la cefalosporine de generatia a III-a, fluorchinolone si
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aminoglicozide (25,0%) a tulpinilor de E. coli izolate in anul
2022 este mai redusa comparativ cu anul 2021 si 2020, in care
s-au inregistrat 40,0% si respectiv 50,0% tulpini rezistente
(figura 1).

Tulpinile de E. coli izolate din urina pe parcursul anului
2022, au manifestat rezistentd mai scdzutd comparativ cu
izolatele din sdnge si LCR. Astfel, la ampicilin/amoxicilin
53,2% izolate au fost rezistente (2021 - 53,9%), la amoxicilina
- acid clavulanic - 22,7% (2021 - 25,7%) si la piperacilin-
tazobactam - doar 8,1% (2021 - 17,4%). Rezistente la
cefalosporinele de generatia a III-a s-au dovedit a fi 22,7%
(2021 - 17,3%), iar la cefalosporinele de generatia a IV-a
(cefepime) - 13,2% (2021 - 16,9%). La fluorchinolone
(ciprofloxacin/levofloxacin/ofloxacin) au manifestat rezis-
tentd 32,4% tulpini (2021 - 26,9%), la aminoglicozide
(gentamicin/tobramicin) - 24,5% (2021 - 30,1%), iar la
amikacind - 11,2% (2021 - 9,9%). Doar o singura tulpini
de E. coli (0,6%) a fost rezistentd la carbapeneme la fel ca si
anul precedent. Rezistenta la ertapenem a constituit - 1,7%
(2021 - 1,9%). Multidrog-rezistenta (rezistentd combinata
la cefalosporine de generatia III-a, fluorchinolone si
aminoglicozide) a E. coli izolatd din urind a constituit 8,0%,
comparativ cu 7,2% izolate inregistrate in 2021.

Izolatele de K. pneumoniae s-au dovedit a fi mult mai
rezistente decat cele de E. coli. Astfel, speciile K. pneumoniae
izolate in anul curent atestd rezistenta majoratd la peniciline,
cu 93,4% tulpini rezistente la piperacilin-tazobactam (2021
- 99,1%; 2020 - 81, 3%) si 96,1% - rezistente la amoxacilin
- acid clavulanic (2021 - 94,3%; 2020 - 93,33%). Rezistentd

inalta s-a inregistrat la clasele de cefalosporine: de generatia
aIll-a - 97,4% (2021 - 98,2%; 2020 — 96,0%) si de generatia
alV-a-94,7% (2021 - 96,2%; 2020 — 85,3%), ceea ce este in
concordantd cu datele rapoartelor OMS privind rezistenta K.
pneumoniae izolate in majoritatea tarilor Regiunii Europene
[12].

In 47,4% cazuri K. pneumoniae atesti rezistentd la
antibioticele de rezerva (imipenem si meropenem), ceea ce
este cu peste 10,0% mai putin decét in anii precedenti (2021
- 60,2%; 2020 - 54,7%). La ertapenem (cel mai usor afectat
in cazul producerii de carbapenemaze) 67,1% tulpini au fost
rezistente, indicAnd o usoard scddere comparativ cu 2021
(76,9%) si 2020 (70,7%), acelasi lucru fiind inregistrat in
tarile Regiunii Europene [12].

Rezistenta la fluorchinolone (ciprofloxacin/levofloxacin/
ofloxacin) a fost observatd in proportie de 98,7% cazuri,
usor scizuta fata de nivelul anilor precedenti (2021 - 99,1%;
2020 - 100,0%). La aminoglicozide (gentamicin/tobramicin)
94,7% tulpini de K. pneumoniae au prezentat rezistenta,
comparativ cu anii precedenti (2021 - 96,3%; 2020 - 96,0%),
iar la amikacin - 52,6% (2021 — 64,8%; 2020 — 33,3%).

Rezistenta combinatd la cefalosporine de generatia
III-a, fluorchinolone si aminoglicozide a tulpinilor de K.
pneumoniae izolate in anul 2022 este foarte ingrijoratoare
(94,7%), mentinandu-se la nivelul valorilor inregistrate in
anii precedenti: 2021 - 95,4% si 2020 - 90,7% (figura 2).

Din uring, K. pneumoniae a fost izolata intr-o proportie
mai mica, insd valorile rezistentei sunt mult mai ridicate
comparativ cu tulpinile de E. coli izolate din urind, dar si
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mai mari fatd de tulpinile de K. pneumoniae izolate in anii
precedenti. Nivel de rezistentd ridicat a fost inregistrat la
cefalosporine de generatia a III-a (cefotaxim, ceftazidim,
ceftriaxon) in 66,0% cazuri si la cefalosporinele de generatia
aIV-a (cefepime) - 63,1%, comparativ cu 56,8% si, respectiv,
62,5% izolate in 2021. La fluorchinolone (ciprofloxacina/
levofloxacina/ofloxacina) procentul rezistentei a constituit
71,6%, fiind in crestere comparativ cu anul trecut (2021 -
62,3%), iar la aminoglicozide (tobramicina/gentamicina)
- 60,4% (2021 - 57,4%). De mentionat este faptul cd doar
28,9% tulpini de K. pneumoniae au prezentat rezistentd
la imipenem/meropenem (2021 - 23,3%), in timp ce la
ertapenem o pondere de 48,0% din tulpini s-a inregistrat
(2021 - 42,1%). Mutidrog-rezistenta (rezistenta combinata
la cefalosporine de generatia III-a, fluorchinolone si amino-
glicozide) tulpinilor de K. pneumoniae izolate din urina a fost
de 55,1%, avand o pondere mai ridicata comparativ cu anul
precedent (45,7%).

Nivelurile de rezistentd la antimicrobiene a bacililor
gram-negativi nefermentativi (Pseudomonas aeruginosa si
Acinetobacter baumanii), izolati din sange si LCR pe parcursul
anului 2022 au inregistrat valori mai reduse comparativ cu
anii precedenti.

Rezistenta la peniciline (piperacillin-tazobactam) a
tulpinilor de P. aeruginosa a constituit 33,3% (2021 — 64,0%;
2020 - 90,0%). De asemenea, nivel de rezistentd mai scazut
au prezentat si la cefalosporine de generatia a III-a - 33,3%
(2021 - 65,4%, 2020 - 90,0%), precum si la antimicrobienele
de rezerva (53,3%), comparativ cu 2021 - 69,2% si 2020
- 80,0%, dar totusi valoarea rimane a fi foarte ridicata.
Majoritatea tarilor din Regiunea Europeana au raportat in

Piperacilin-tazobactam m 64
Cefalosporine GIII (ceftazidim) — 65.38
3333
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40
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anul 2022 rezistenta la carbapeneme cu valori cuprinse intre
25,0 si 50,0% [12].

La aminoglicozide 40,0% izolate au fost rezistente (2021
- 75,0%; 2020 — 90,0%), observandu-se o tendinta de scadere
comparativ cu perioada precedentd. Rezistenta la amikacin,
de asemenea, este in scadere — 26,7% (2021 - 48,0%; 2020
- 90,0%), ca si in cazul fluorchinolonelor - 33,3% (2021 -
65,4%; 2020 - 100%). 33,3% tulpini de P. aeruginosa au
prezentat rezistentd combinata (la piperacilin-tazobactam,
ceftazidime, carbapeneme, fluorchinolone si aminoglicozide)
in 2022, acest fapt fiind imbucurdtor chiar dacd valoarea este
inca alarmantd, dat fiind faptul ci valorile pentru anii pre-
cedenti au fost egale cu 62,5% si respectiv 90,0% (figura 3).

Tulpinile de Acinetobacter baumannii in 95,1% cazuri
au fost rezistente la aminoglicozide (2021 - 96,8%; 2020 -
96,5%), in 92,7% - rezistente la amikacin (2021 - 90,2%;
2020 - 84,2%) si in 92,7% cazuri - la cabapeneme (2021
- 95,16%; 2020 - 89,5%). Rezistenta la fluorchinolone in
2022 a fost totala — 100%, la fel ca si in anul precedent, iar in
2020 - 98,2% tulpini au fost rezistente (figura 4). Rezistenta
combinati la carbapeneme, fluorchinolone si aminoglicozide
atulpinilor de A. baumannii izolate in 2022 a constituit 87,8%
(in 2021 - 91,9%; 2020 — 89,5%).

Raspandirea rezistentei la carbapeneme a tulpinilor de
bacterii gram-negative constituie in prezent o amenintare
serioasd, deoarece carbapenemele reprezinta antibioticele de
salvare in cazul infectiilor severe, inclusiv cele determinate
de bacteriile Gram-negative multirezistente.

Concluzii
1. Cunoasterea incidentei microorganismelor rezistente
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oferd posibilitatea instituirii unei terapii rationale si eficiente,
si st la baza initierii si desfasurarii unor actiuni de educare
a pacientilor in aceastd directie. Rezultatele studiului denotd
o rezistentd esentiala la majoritatea grupelor de preparate
antimicrobiene disponibile a tulpinilor examinate de bacili
Gram-negativi.

2. In etiologia infectiilor tractului urinar predomini E.
coli cu o pondere de 75,3%, iar in etiologia infectiilor invazive
predomind K. pneumoniae cu 44,9%.

3. Speciile izolate de la pacienti cu infectii invazive
s-au dovedit a fi mai rezistente la grupele de preparate
antimicrobiene testate comparativ cu cele izolate de la
pacienti cu infectii ale tractului urinar, cel mai inalt nivel
de rezistentd inregistrandu-se la A. baumannii, care in
100% a prezentat rezistentd la fluorchinolone, urmata
K. pneumoniae cu rezistentd alarmanta la grupele de
antimicrobiene: fluorchinolone (98,7%), aminoglicozide
(94,7%), cefalosporine (94,7%), peniciline (93,7%).

4. Rezistenta tulpinilor de P. aeruginosa a inregistrat o
scdderecomparativcuaniiprecedentilatoateantimicrobienele
testate, dar totusi rdméne preocupant nivelul de rezistenta
actual, mai ales la grupul carbapenemelor, care consttituie
53,3%, acestea fiind antibioticele de ultima linie.

5. Nivelul inalt al rezistentei bacililor Gramnegativi
determind provocari majore in terapia maladiilor infectioase,
din cauza transmiterii cu usurintd a genelor de rezistentd
intre tulpini si rdspandirii rapide a lor in comunitate, dar
mai ales in institutiile de ingrijire medicald, in lipsa aplicarii
masurilor de prevenire si control.

6. Cauzele evolutiei alarmante a rezistentei la antibac-
teriene sunt compartimentate in cateva grupe distincte:
exprimarea fenomenului biologic natural de supravietuire
a bacteriilor; utilizarea inadecvatd a antibacterienelor in
medicina umana si veterinard; utilizarea antibacterienelor in
scopuri neterapeutice; poluarea mediului cu antimicrobiene
si multe alte.
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Rezumat

Introducere. Endoprotezarea de aortd abdominald (EVAR — eng, EndoVascular Aneurysm Repair) este folosita extensiv in tratamentul anevrismelor
aortice abdominale (AAA). In timp, indicatiile s-au extins progresiv si, uneori, atunci cand anevrismul implicd axul iliac, excluderea arterei iliace
interne este necesard pentru a asigura o zona de aterizare corespunzatoare.

Prezentare de caz. Pacientul de 63 de ani, diagnosticat cu Anevrism al aortei infrarenale cu implicarea arterei iliace comune pe dreapta, confirmat
prin Angio-CT. A fost luatd decizia de a efectua endoprotezare de aortd abdominald cu extinderea spre artera iliaca externa stangd, ulterior cu
embolizarea trunchiului principal al artereiiliace interne pe dreapta si instalarea bypass-ului crossover femuro-femural stanga-dreapta cu aloproteza.
La controlul angiografic endograft fara semne de endoleak. Peste 3 luni la Angio-CT sacul anevrismatic nu se contrasteaza, endograft fara semne de
endoleak.

Concluzii. Anevrismul aortei abdominale infrarenale cu implicarea axului iliac unilateral poate fi rezolvat cu succes prin metoda hybrid, folosind
embolizarea cu coiluri a trunchiului arterei iliace interne pentru prevenirea endoleak-ului si bypass crossover cu scopul evitdrii ischemiei acute
membrului inferior.

Cuvinte cheie: EVAR, bypass crossover, anevrism

Summary

Introduction. Endovascular abdominal aortic aneurysm repair (EVAR) has been extensively used in the treatment of abdominal aortic aneurysms
(AAA). Over time, the indications have progressively expanded, and sometimes, when the aneurysm involves the iliac axis, exclusion of the internal
iliac artery is necessary to ensure an appropriate landing zone.

Case presentation. A 63-year-old patient diagnosed with an infrarenal aortic aneurysm involving the right common iliac artery, confirmed by (T
angiography. The decision was made to perform endovascular abdominal aortic aneurysm repair with extension into the left external iliac artery,
followed by embolization of the main trunk of the right internal iliac artery and the installation of a femoro-femoral crossover bypass using an
allograft. Angiographic control revealed no signs of endoleak in the endograft. At the 3-month follow-up CT angiography, the aneurysmal sac did
not enhance, and the endograft showed no signs of endoleak.

Conclusions. Infrarenal abdominal aortic aneurysm with involvement of the unilateral iliac axis can be successfully resolved using a hybrid approach,
involving coil embolization of the internal iliac artery trunk to prevent endoleak and femoro-femoral crossover bypass for the purpose of avoiding
acute ischemia of the lower limb.

Keywords: EVAR, crossover bypass, aneurysm

Introducere

Endoprotezarea de aortd abdominald (EVAR - eng
EndoVascular Aneurysm Repair) este folositd extensiv in
tratamentul anevrismelor aortei abdominale (AAA), aorto-
iliace si a anevrismelor izolate ale arterei iliace la pacientii
cu anatomie adecvatd aorto-iliacd (cerintele anatomice sunt
specificate in instructiunile de utilizare ale stentului-graft)
si 0 sperantd de viata rezonabild, rezultind o morbiditate si
mortalitate mai scdzute decat in cazul interventiei deschise,
in special in primii ani de urmdrire. In timp, indicatiile s-au
extins progresiv si, uneori, atunci cand anevrismul implicd
axul iliac, excluderea arterei iliace interne este necesard

pentru a asigura o zond de aterizare corespunzitoare [1].
Implicareaartereloriliace comune (AIC) apare in aproximativ
20% din cazuri [2]. In acele cazuri in care diametrul distal
al arterei iliace comune nu este adecvat pentru sigilarea
corespunzitoare a piciorului protetic, zona de aterizare
poate fi extinsd in artera iliaca externd (AIE), iar artera iliaca
internd (AII) poate fi embolizatd pentru a preveni aparitia
unui endoleak de tip II [3].

Prezentare de caz
Pacient B., birbat, 63 ani, se prezintd cu formatiune
pulsatila de volum in abdomen si dureri cu iradiere lombara
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cu cresterea intensitétii in timp. Comorbiditéti — cardiopatie
mixtd (hipertensiva, ischemicd), hipertensiune arteriald gr.
IT risc aditional inalt, insuficienta cardiaca stadiul Il NYHA;
infarct miocardic acut in anul 2019; bont postamputational
coapsa pe dreaptd. Cu scop diagnostic s-a indicat Tomografie
Computerizata (CT) cu contrast si 3D reconstructie, unde
se determind anevrism al aortei abdominale infrarenale si a
arterei iliace comune pe dreapta. Datele paraclinice au fost
fard particularitati. S-a stabilit diagnosticul de: Anevrism
al aortei abdominale infrarenale si a arterei iliace comune
drepte, asimptomatic.

A fost luaté decizia de a interveni hybrid prin implantare
de stent-graft de tip “ENDURANT  II/IIs” (Medtronic),
embolizarea arterei iliace interne cu coiluri si instalarea
bypass-ului crossover femuro-femural cu aloprotezd. Sub
anestezie generald s-a efectuat abord deschis prin incizii
inghinale bilateral, cu control vascular al arterei femurale
comune si instalarea chisetului cu fir Polipropilen 4.0.
Punctia arterei femurale pe dreapta cu instalarea tecii
femurale 6F Prin combinatie de catetere Cobra 2, JR 5F
s-a efectuat cateterizare selectiva a arterei iliace interne
pe dreapta cu ulterioard embolizare cu 2 coiluri "AZUR”
(Figura 1). A fost efectuata extragerea sistemelor pe dreapta,
suturarea arterei femurale pe dreapta si ligaturarea arterei
iliace externe proximal de artera epigastrica superficiald
si artera circumflexa iliacd superficiald. Punctia arterei
femurale stdngi cu instalarea tecii de 6F, cu instalarea cateter
ghidului “Back UP Meier”, prin care a fost introdusa teaca
Sentrant 20F. S-a efectuat endoprotezarea anevrismului
aortic cu extensie iliacd pe stanga pana la nivelul bifurcatiei
arterei iliace comune cu endograft "Endurant II/IIS”. Ulterior
s-a efectuat postdilatare de ajustare cu balonul "Reliant”. La
angiocontrol se determind anevrismul sigilat, farda semne
de endoleak, arterele iliace comune si externe, femurale
permeabile (Figura 2, 3). A fost efectuatd ulterior extragerea
sistemelor pe stdnga, suturarea arterei cu fir polipropilen
5.0, hemostazd. Pentru instalarea bypass-ului crossover
s-a efectuat tunelizarea in spatiul prevezical (Retzius) cu
trecerea grefonului sintetic “Jotec” 10 mm. Anastamoza
centrald a fost aplicata pe artera femurald comuna stanga,

Figura 1

Figura 2

iar cea distala - pe artera femurald comuna dreapta (Figura
4). Dupa declampare - bypass functional. Ulterior a fost
efectuata hemostazd, sutura plagilor in planuri anatomice.
Pansament aseptic. Evolutia postoperatorie fard complicatii
majore. Pacientul s-a externat in stare satisfacatoare la a 4-a
zi postoperator.

Follow-up peste 3 luni: Pacientul clinic asimptomatic,
fara senzatii de pulsatie in regiunea abdominald. Membrele
inferioare compensate circulator, cu puls periferic la toate
segmentele arteriale. Imagistic, la computer tomografia cu
contrast si reconstructie 3D a segmentului abdominal se
determind stent-graft aortal infrarenal patent, cu apozitie
bund, arterele renale se contrasteaza bilateral fard semne
de stenoza, sacul anevrismatic sigilat, trombozat, fard
contrastare caracteristicdA pentru “endoleak”-uri, arterele
iliace interne bilateral cu artefact determinat de materialul
embolic, fard contrastare, bypass crossover femuro-femural
functional (Figura 5, 6).

Discutii

De cand J.C. Parodi a introdus tehnica EVAR [4], au
aparut mai multe limitari referitoare la plasarea endoprotezei.
Una dintre aceste limitéri se referd la anatomia complexd a
aortei abdominale infrarenale si, in special, la anevrismul
arterei iliace comune. Un astfel de anevrism, pe de o parte,
dificulteaza asigurarea unei zone de aterizare, iar, pe de altd
parte, era aproape o concluzie anticipatd ca pacientii de acest
tip ar prezenta ulterior endoleak-uri (EL) [5, 6].

Endoprotezare a anevrismelor aorto-iliace cu o zond
de sigilare distald inadecvata in artera iliaca comund duce
la endoleak de tip Ib. Aceastd situatie apare in aproximativ
15% din cazurile de indivizi tratati cu endoprotezare a
anevrismului aortic (EVAR). Una dintre tehnicile cel mai
des utilizate in aceste cazuri este occluderea unilaterald sau
bilaterald a arterei iliace interne si extinderea stent-graft-ului
catre arterele iliace externe, cu sau farda embolizarea arterei
iliace interne. Cu toate acestea, aceastd occludere nu este
lipsitd de riscuri si este asociatd cu complicatii ischemice
in teritoriul pelvin, cum ar fi claudicatia fesiera, disfunctia
sexuald, colita ischemicd, necroza gluteald si leziuni ale

Figura 3
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Figura 4

méduvei spindrii [7].

Mai multe studii au raportat permeabilitatea satisfacdtoare
a bypass-ului femuro-femural ca parte a repararii endovas-
culare a anevrismului aortic (EVAR). Ratele de permeabilitate
primard variaza intre 91% si 100%, ceea ce a fost incurajator.
Alte studii au aratat rate mult mai ridicate de permeabilitate
pentru bypass-ul femuro-femural in cazul unei ocluzii
unilaterale a arterei iliace [8]. Akingboye A, et al., au observat
cd permeabilitatea primard a grefei a fost de 100%, 96,7%
si 96,7% la 1, 2 si 5 ani la pacienti care au suportat EVAR
combinat cu bypass crossover femuro-femural [8]. Datele au

Figura 5

Figura 6

aratat clar o permeabilitate pe termen lung statistic mai mare
atunci cand CFFBG (crossover femorofemoral bypass graft)
a fost combinat cu EVAR [8].

Concluzii

Anevrismul aortei abdominale infrarenale cu implicarea
axului iliac unilateral poate fi rezolvat cu succes prin metoda
hybrid, folosind embolizarea cu coiluri a trunchiului arterei
iliace interne pentru prevenirea endoleak-ului si bypass
crossover cu scopul evitdrii ischemiei acute a membrului
inferior.
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Rezumat

Introducere. Ischemia mezenterica ramane in prezent o patologie subdiagnosticatd, cu rate ridicate de mortalitate in spital. In ultimii ani, pe scara
largd a inceput sd se utilizeze abordari endovasculare si hibride in tratamentul acestor pacienti.

Caz clinic. Prezentam cazul unei femei de 56 ani, diagnosticata cu ischemie mezentericd subacutd asociatd arteritei Takayasu. Luand in considerare
anamnesticul agravat si datele imagistice, s-a luat decizia de a recurge la interventia hybrid pentru revascularizarea arterei mezenterice superioare,
s-a efectuat: Trombectomie directd si indirectd din artera mezentericd superioard, stentarea arterei mezenterice si plastia cu petec autovenos
a defectului arterial. Intraoperator, din cauza dificultatilor de trecere a endograftului din abord retrograd s-a recurs la punctia arterei brahile si
negocierea leziunii din abord antero- si retrograd. Tabloul angiografic imediat postoperator: restabilirea fluxului anterograd pe artera mezentericd
superioard cu incdrcarea bund a teritoriului arterial, la revizia cavitatii abdominale ficatul (lobul drept) si intestinul pe tot traiectul viabil. Lainceperea
alimentatiei pacientei, a disparut simptomatologia preoperatorie. Tranzitul intestinal pastrat. Follow-up peste 1si 5 luni, se atesta permeabilitatea
stentului. Externatd la domiciliu in stare satisfacatoare cu tratament tab. Clopidogrel 75 mg si tab. Rivaroxaban 5 mg.

Concluzii. Ischemia mezenterica reprezinta un eveniment devastator ce impune o strategie prompta de diagnostic si tratament. Interventia hybrid
de revascularizare a arterei mezenterice superioare reprezintd o metoda sigura si eficienta in tratamentul acestei patologii.

Cuvinte cheie: ischemie mezentericd, interventie hybrid, ROMS, arterita Takayasu

Summary

Introduction. Mesenteric ischemia remains a currently underdiagnosed pathology with high mortality rates in hospitals. In recent years,
endovascular and hybrid approaches have widely begun to be used in the treatment of these patients.

Clinical case. We present the case of a 56-year-old woman diagnosed with acute on chronic mesentericischemia associated with Takayasu's arteritis.
Considering the worsened medical history and imaging data, the decision was made to resort to hybrid intervention for the revascularization of
the superior mesenteric artery. The following procedures were performed: direct and indirect thrombectomy from the superior mesenteric artery,
open retrograde mesenteric stenting, and autologous venous patch plasty of the arterial defect. Intraoperatively, due to difficulties in passing the
endograft from the retrograde approach, a brachial artery puncture and negotiation of the lesion from antegrade and retrograde approaches were
employed. Immediate postoperative angiographic findings: restoration of anterograde flow in the superior mesenteric artery with good perfusion
of the arterial territory; upon abdominal cavity revision, the liver (right lobe) and intestine were viable throughout. The patient's preoperative
symptoms disappeared upon the commencement of feeding. Intestinal transit remained intact. Follow-up at 1 and 5 months confirmed stent
patency. Discharged home in a satisfactory condition with tab. Clopidogrel 75 mg and tab. Rivaroxaban 5 mg treatment.

Conclusions. Mesenteric ischemia represents a devastating event that requires a prompt strategy for diagnosis and treatment. Hybrid intervention
for the revascularization of the superior mesenteric artery stands as a safe and effective method in treating this pathology.

Keywords: mesenteric ischemia, hybrid intervention, ROMS, Takayasu arteritis

Introducere

Ischemia mezenterici (IM) rdméne si in prezent o
patologie amenintitoare pentru viata pacientului, asociata
cu o rata mare de mortalitate si complicatii pe termen mic si
mediu, inclusiv insuficientd intestinald la supravietuitori [1,
2]. Majoritatea cazurilor de ischemie mezenterica se prezintd
cu trombozd in situ pe fundalul leziunilor aterosclerotice
cronice mezenterice preexistente [2]. O cauza mai putin
comund de IM este reprezentata de forma viscerala a arteritei

Takayasu (AT). Implicarea arteriald viscerald in arterita
Takayasu este estimata a fi de la 11% péana la 68%, in timp ce
implicarea arterelor mezenterice este observatd in 11% pand
la 28% din totalitatea formelor viscerale de AT si, de obicei,
este lipsitd de simptome clinice [3]. In ultimii ani, terapiile
endovasculare au castigat o acceptare larga ca tratament de
prima linie in IM (acutd sau cronicd) in mai multe centre si
sunt asociate cu rate mai scazute de mortalitate si rezectie
intestinala, in comparatie cu interventia chirurgicald
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deschisa. In acelasi timp, tratamentul endovascular percutan
tratamentul leziunilor calcificate sau a ocluziilor de arterd
mezentericd poate fi adesea provocator, astfel, sunt necesare
de efectuat multiple reinterventii chirurgicale [2, 4]. Stentarea
mezenterica retrogradd deschisé (ROMS - eng. Retrograde
Open Mesenteric Stentig) a fost descrisd ca o tehnicd hybrid,
care foloseste stentarea retrogradd a arterei mezenterice
superioare (AMS) prin laparotomie mediand, permitand atét
revascularizarea, ct si rezectia intestinului. ROMS pare sd
ofere un succes tehnic si rate de permeabilitate satisfacatoare,
comparabile cu cele raportate pentru bypass-ul mezenteric
deschis. [2, 5].

Prezentare de caz

Pentru prezentarea cazului dat, pacienta si-a dat acordul
informat pentru publicatie.

Pacientd J., femeie, 56 ani, se prezintd cu dureri severe
abdominale postprandiale, starea generald a pacientei cu
agravare de 3 sdptdmani, de cAnd s-au intensificat acuzele si au
aparut si dureri abdominale in repaus alimentar. Pe parcursul
ultimelor 6 luni, atesta pierdere ponderala aproximativ 12 kg.
Comorbiditati: de la varsta de 29 de ani a fost diagnosticaté cu
arterita Takayasu. Pe parcurs, a suportat multiple interventii
chirurgicale de revascularizare in diferite bazine arteriale
asociate complicatiilor aorto-arteritei inflamatorii:

1. Bypass ilio-femural pe dreapta cu grefon din material
sintetic

2. Bypass ilio-femural pe stanga cu grefon din material
sintetic

3. Bypass carotido-subclavicular pe stinga cu aloproteza

4. Protezarea arterei carotide interne pe dreapta cu alo-
protezd

5. Nefrectomie radicald pe dreapta

6. Stentarea arterei renale pe stanga

7. Stentarea arterei mezenterice superioare

Cu scop diagnostic s-a indicat Tomografia Computerizatd
(CT) cu contrast si 3D reconstructie (Figura 1 si 2A), unde
se determinad: Ocluzia la origine a trunchiului celiac. Ocluzia
intrastent a arterei mezenterice superioare. Tromboza arterei
mezenterice superioare distal de nivelul ocluziei pe o distanta
de aproximativ 4-5 cm. Drept particularitate anatomica,
artera hepatica dreapta isi lua originea din artera mezenterica
superioara. Artera mezentericd inferioard prezinta stenozd
cca 80% la origine. Prin colaterale, din artera hemoroidald
medie din bazinul arterei iliace interne care anastomozeaza cu
artera hemoroidala superioard, se incarca artera mezentericd
inferioara si, prin intermediul arcadei Riolan, se alimenteazd
bazinul arterei mezenterice superioare si trunchiului celiac.
Studiind sistemul de colaterale s-a presupus ca leziunea
determinanta, care a agravat tabloul clinic al pacientei, a fost
tromboza arterei mezenterice superioare.

Investigatiile de laborator au fost fira particularitati
esentiale. S-a stabilit diagnosticul de: Ocluzia trunchiului
celiac. Ocluzia intrastent a arterei mezenterice superioare.
Tromboza subacuti a arterei mezenterice superioare. Is-
chemie mezenterica subacuta asociata maladiei Takayasu.

Figura 1. (T cu substantd de contrast si reconstructia 3D. Prin sdgefi sunt
reprezentate leziunile arteriale importante mentionate in text.

Analizand datele clinice, anamnestice, de laborator
si imagistice, fost luatd decizia de a efectua interventie
hybrid (ROMS): In prima etapi, s-a efectuat laparotomie
xifopubiand, unimomentan prelevarea unui segment de
vena safena magna de aproximativ 20 cm, pentru eventualul
bypass sau plastie. Revizia cavitatii abdominale. Mobilizarea
arterei mezenterice superioare la nivelul ridicinii mezoului
intestinului subtire cu izolarea pe tourniquet a arterei
hepatice drepte, ramurilor jejunale si ileale. Arteriotomie
longitudinald si trombectomie directa si indirectd din
artera mezenterica superioard (Figura 2B). S-a obtinut flux
retrograd satisfacator si flux anterograd din colateralele
arteriale. S-a efectuat anastomozi termino-laterald dintre
grefonul safen si artera mezentericd superioard (Figura 2C).
Capitul proximal al grefonului a fost conectat la perfuzie
continud cu solutie heparinizatd, asigurdndu-se astfel o
“camerd de lucru” pentru introducerea instrumentelor
endovasculare si preintimpinarea trombozei distale. In a
doua etapd, s-a efectuat punctia grefonului safen, conectat
la perfuzie continud si a arterei brahiale cu teaca radiala 6F.
Cateterizarea aortei abdominale cu cateter "Pigtail” 5F si ghid
hidrofil 0,035 ”Stift”. Aortografie DSA. Recanalizarea arterei
mezenterice superioare intrastent cu cateter “"Navicross” 65
cm si ghid 0,035 ”Stiff”. Nu s-a reusit de trecut balonul pentru
angioplastie din abord retrograd, astfel s-a efectuat schimbul
tecii radiale din artera brahiald pe teaca "Destination” 65 cm
6F Exteriorizarea ghidului din abord retrograd in anterograd
prin artera brahiala. Trecerea balonului de angioplastie din
abord retro- in anterograd. Angioplastia arterei mezenterice
intrastent cu balon "Metacross” 7.0 — 40 mm. Stentarea
arterei mezenterice la origine, cu iesirea stenturilor prin
panusul trombotic, stenturile utilizate: ”Visipro® 5.0-12
mm si “Bentley” 8.0-38 mm (Figura 2D, 3). Angiocontrol:
stenturile permiabile, cu incércare bund a arterei mezenterice
superioare si colateral, ramurile trunchiului celiac (Figura
4). Ulterior a fost efectuata extragerea sistemelor si plastia
arterei mezenterice superioare prin ajustarea anastomozei
anterior plasate.

Evolutia postoperatorie a fost fird complicatii majore.
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Pacienta s-a externat in stare satisficitoare la a 10-a zi
postoperator pe cu dubld terapie antiplachetard (tab.
Acid acetilsalicilic 75 mg si tab. Clopidogrel 75 mg) si tab.
Rivaroxaban 5 mg.

Follow-up peste 1 si 5 luni (Figura 5, 6): Pacienta clinic
asimptomatica. La examinarea rezultatelor CT cu contrast
si reconstructia 3D se determind permeabilitatea stentului
arterei mezenterice cu stenozd restanta de aproximativ 40%,
prin colaterale — incarcare eficienta a intregului pat vascular
visceral.

Discutii

Tehnica ROMS, initial prevazutd ca o metoda viabild
de tratament pentru anumiti pacienti selecti, la care exista
contraindicatii sau riscuri sporite pentru tratament percutan
sau chirurgical clasic, se foloseste, la momentul actual, si
ca strategie initiald in revascularizarea arterei mezenterice
superioare, raportind o ratd de succes si permeabilitate
primard net superioara interventiilor percutane si chirurgiei
clasice [6]. ROMS ofera mai multe avantaje. In primul rand,

imagine intraoperatorie)

Figura 6. Follow up 5 luni.

limiteaza agresiunea fiziologica la pacientii grav bolnavi in
comparatie cu bypass-ul mezenteric, evitind clamparea
arterelor puternic calcificate, pierderea de sange si durata
lung3 a procedurii. In al doilea rand, procedura ROMS poate
permite tratamentul endovascular al ocluziilor lungi (> 3
cm), considerate contraindicate pentru stentarea antegrada,
din cauza riscului crescut de embolizare distald. In al treilea
rand, asa cum arata si alte studii, acest studiu nu raporteaza
cazuri de infectie a stentului in contextul contaminarii
peritoneale [6, 7, 8]. Cu toate acestea, procedura ROMS
poate induce complicatii legate de cateterizarea si stentarea
arterei mezenterice superioare (SMA), in special disectie,
embolizare, perforatie sau tromboza a SMA, ijar aceste
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complicatii pot duce la rate semnificativ mai mari de
morbiditate si mortalitate la pacientii grav bolnavi [2].

In cazul ischemiei mezenterice pe fundalul arteritei
Takayasu, complexitatea modificarilor patologice in peretele
aortei si a ramurilor sale, natura extensiva a acestei implicari
si lungimea stenozei adesea se extind in hilul renal sau in
interiorul mezenterului, si fac revascularizarea chirurgicald
tehnic dificild. In plus, acesti pacienti tineri au tendinta de
a depasi bypassurile vasculare in timp. Exista, de asemenea,
o prevalentd ridicatd a ocluziei grefonului sau a formdrii de
anevrisme la locul tratamentului. Incidenta cumulativa a
anevrismelor anastomotice la 20 de ani variaza intre 12% si
14%. Fields et al. au raportat rezultatele chirurgiei la 42 de
pacienti. Unsprezece (26%) pacienti au necesitat 15 revizuiri
ale grefonului; cinci dintre acestia avind o boala activé la
momentul operatiei initiale. Taketani et al. au raportat o ratd
globald de supravietuire cumulativa si o ratd de supravietuire
fard evenimente la 20 de ani de 62,3%, respectiv 58,4%. De
asemenea, au raportat complicatii serioase pe termen lung
sub forma anevrismelor anastomotice, insuficientei cardiace
congestive, accidentului vascular cerebral, deteriorarii
grefonului, anevrismelor aortice abdominale si insuficientei
renale [3, 8]. Din aceste motive, tehnicile de revascularizare
endovasculard au fost din ce in ce mai mult utilizate in
tratamentul acestei boli.

In cazul prezentat s-a recurs la procedura ROMS din
considerentele complicatiilor potentiale la distantd legate
de chirurgia de bypass, in plus prezenta bypass-urilor

Medica
ilio-femurale bilateral facea anevoioasd procedura de
suntare retrogradd, iar cea anterograda era imposibild din
cauza afectdrii mixte a aortei prin leziuni arterosclerotice
semnificative, dilatdri anevrismatice si panus trombotic ce
se extindea in amonte de trunchiul celiac. Tindnd cont de
complicatiile potentiale legate de cateterizarea si stentarea
SMA, in special disectie, embolizare, perforatie sau tromboza
a SMA, s-a recurs la crearea unei “camere de lucru” din
grefonul safen prelevat si prelucrat anterior, ceea ce, dupd
parerea noastrd, si a minimizat potentialele complicatii
intraoperatorii. Totodatd, aceastdi camera a asigurat o
stabilitate buna a sistemelor endovasculare si, in acelasi timp,
a asigurat o perfuzie continud cu solutie heparinizaté in aval
de zona de "lucru”

Concluzii

Ischemia mezentericd reprezintd un eveniment devastator,
ce impune o strategie promptd de diagnostic si tratament.
ROMS pare si fie o procedura fiabila si sigurd atunci cand
tratamentul endovascular clasic si cel chirurgical esueaza.
Este foarte important sa analizim reteaua de colaterale si
sd determinam leziunea responsabild pentru evenimentul
ischemic acut. Am constatat cd utilizarea unei prelungiri de
grefd venoasa anastomozate la artera mezentericd, asa cum
s-a facut in acest caz, scade riscul de deteriorare arteriald
colaterald (disectii arteriale) si oferd posibilitatea unei
perfuzii continue cu solutie salind heparinizatd a intregii
retele arteriale mezenterice.
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Rezumat

Introducere. In ocluziile axului arterial subclavio-axilar cu ischemie severd a membrului superior s-ar impune folosirea metodelor endovasculare
sau aplicarea unui bypass ortotop. In cazul imposibilitatii, din motive tehnice sau a stdrii pacientului, drept alternativa serveste hypass-ul carotido-
brahial.

Scopul lucrarii. Aprecierea posibilitatii utilizdrii bypass-ului extraanatomic carotido-brahial in revascularizarea membrului superior in ischemia
severa.

Material si metode. Raportul de cazuri cuprinde 5 pacienti cu ocluzia axului subclavio-axilar cu ischemie severa a membrului superior, dintre care
3 cu ocluzie acutd pe fundal de stenoze aterosclerotice, la care interventia initiald de trombectomie (embolectomie) a esuat, un pacient cu tromboza
anevrismului a. subclaviculare si un pacient cu ocluzie aterosclerotica de gradul IV cu gangrena degetuluill, la care interventia endovasculara a esuat.
La toti pacientii s-a aplicat un bypass carotido-brahial cu grefon safen intern inversat. Grefele au fost amplasate suprafascial supraclavicular.
Rezultate. La tofi 5 pacienti ischemia a cedat complet. La 4 din ei s-a restabilit pulsul distal. La pacientul cu ateroscleroza cronicd de gradul IV, cu
afectarea concomitentd a arterelor antebratului, pulsul s-a restabilit la bifurcatia arterei brahiale. La acest pacient s-a efectuat amputatia degetului.
Complicatii nu s-au inregistrat. Incomoditati subiective din cauza amplasarii suprafasciale si supraclaviculare a bypass-urilor, de asemenea, n-au fost
inregistrate.

Concluzii. Bypass-urile carotido-brahiale localizate suprafascial si supraclavicular serversc o alternativd a bypass-urilor ortotope, inclusiv in cazurile
esecurilor sau contraindicafiilor metodelor endovasculare.

Cuvinte cheie: bypass, carotido-brahial, ischemia membrului superior

Summary

Introduction. In cases of occlusions in the subclavian-axillary arterial axis with severe upper limb ischemia, the use of endovascular methods or
orthotopic bypass may be necessary. When technical limitations or the patient's condition make these options impossible, the carotid-brachial
bypass serves as an alternative.

The aim of this study is to assess the feasibility of using extra-anatomic carotid-brachial bypass in revascularizing the upper limb in severe ischemia.
Materials and Methods. The study involves 5 patients with occlusion in the subclavian-axillary axis presenting severe upper limb ischemia.
Among them, 3 had acute occlusion due to atherosclerotic stenosis, where initial thrombectomy (embolectomy) procedures failed; one patient had
subclavian artery aneurysm thrombosis, and another had grade IV atherosclerotic occlusion with gangrene in the second digit, where endovascular
intervention was unsuccessful. All patients underwent a carotid-brachial bypass using an inverted internal saphenous graft. The grafts were placed
suprafascially above the clavicle.

Results. Complete resolution of ischemia was observed in all 5 patients. Distal pulses were restored in 4 patients. In the patient with chronic grade
[V atherosclerosis and concurrent forearm artery involvement, the pulse was restored at the brachial artery bifurcation. This patient underwent finger
amputation. No complications were recorded. Subjective discomfort due to the suprafascial and supraclavicular placement of the bypasses was also
not reported.

Conclusion. Suprafascial and supraclavicular carotid-brachial bypasses represent an alternative to orthotopic bypasses, especially in cases where
endovascular methods fail or are contraindicated.

Keywords: bypass, carotid-brachial, ischemia of the upper limb
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Introducere

Boala ocluzivd simptomaticd a axului arterial subclavio-
axilar este o problemd neobisnuitd, rar intilnitd, cu o
literaturd insuficienta pentru selectia grefei bypass-ului cu
o permeabilitate pe termen lung [1]. Bypass-ul carotido-
subclavicular este, fara indoiala, optiunea de bypass cervical
preferata de majoritatea chirurgilor in acest scop. Tehnica

a fost descrisd pentru prima data de Lyons si Galbraith in
1957 [2] si popularizata de Diethrich et al., care au raportat
experienta lor vastd intr-un articol bine-cunoscut publicat
10 ani mai tarziu [3] (Figura 1) [4]. Dar un anumit nivel
de ingrijorare a fost exprimat in mod constant de-a lungul
anilor cu privire la unele complexitati tehnice si complicatii
potentiale, cum ar fileziunile nervului frenic, plexului brahial
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si ale canalului toracic. Aceasta a determinat adoptarea
unei solutii operatorii alternative - utilizarea bypass-ului
carotido-axilar (Figura 2) raportatd pentru prima datd
de Shumacker in 1973 [5]. Aceasta interventie a produs
rezultate echivalente cu tehnica carotido-subclaviculara in
ceea ce priveste eficacitatea si permeabilitatea primara, si
cu atractia suplimentard a avantajelor practice distincte —
in principal pentru cd artera axilara este un vas mai usor de
expus si manipulat, si prin evitarea complicatiilor care rezulta
din deteriorarea structurilor anatomice care sunt adesea in
pericol atunci cand se expune artera subclavicurara.

Figura 2. Bypass carotido-axilar, Shawn Strever, MSMI [4].

Tot in anul 1973, a fost comunicata o alta modalitate de
revascularizare a axului subclavio-axilar, si anume bypass-ul
axilo-axilar [6, 7].

Majoritatea acestor interventii sunt menite mai mult
pentru rezolvarea steal — sindromului vetebro-subclavicular
si, Intr-o masurd mai micd, a ischemiei membrului
superior [1-7]. Totodatd, aceste bypass-uri sunt folosite
pentru deramificarea aortei inainte de TEVAR. Bypass-ul
carotido-axilar poate fi efectuat ca o alternativd sigura la
bypass-ul carotido-subclavicular pentru acoperirea arterei
subclaviculare stangi in timpul TEVAR, implicind un curs
anatomic mai superficial de disectie. Paralizia nervului
frenic, o complicatie bine descrisa a bypass-ului traditional
carotido-subclavicular nu a fost observatd dupa aceste
interventii [4, 8, 9].

Bineinteles, revolutionare au fost primele interventii
endovasculare in revascularizarea membrului superior -
angioplastia transluminald percutana a arterei subclavicu-
lare [4], a trunchiului brahiocefal si arterei carotide comune
[10], stentarea unui anevrism fals al arterei subclavii [11]
(Figura 3).

Totusi, cum de procedat cand este alterata atat artera
subclaviculara, cat si cea axilard, cu ischemie severd in
membrul superior, iar metodele endovasculare nu sunt
accesibile sau au suferit esec? In literatura de specialitate,
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Figura 3. Stentarea anevrismului fals al arterei subclaviculare (din Rutherford
Vascular Surgery 6th Edition, Elsevier. Saunders 2005. Pag. 1311) [12]

succint sunt descrise bypass-urile carotido-brahiale [12,
13]. Sunt raportate putine cazuri, pentru aprecierea alegerii
tipului de grefon si a tehnicilor chirurgicale pentru un
rezultat satisfacitor pe termen lung [1, 14, 15]. Unii autori
pledeaza pentru folosirea protezelor din PTFE [14], altii
folosesc grefe safeniene [15, 18], iar montarea anastomozei
centrale, atat in partea proximald a arterei carotide comune,
cat si pe bifurcatia ei [14, 18].

Sunt descrise cazuri clinice cu scenarii neobisnuite pentru
rezolvarea unor situatii dificile [16, 17]. Un asemenea caz
[16] este instalarea cu succes a unui bypass carotido-brahial
din PTFE la un pacient cu fistula radio-cefalicd pentru
hemodializa. Alt caz [17] al unei paciente dupd mastectomie
radicald dreaptd si radioterapie pentru cancer mamar, cu
simptome ischemice severe ale extremitatii superioare
drepte dominante. Angiografia a evidentiat o artera subclavie
dreaptd ocluzatd, cu putine colaterale distale peste umarul
drept. O grefd venoasd inversatd a fost construitd de la artera
carotidd comuna dreapta pana la artera brahiala dreapta si a
fost tunelatd cu un abord retrohumeral pentru a evita campul
operat anterior si iradiat.

Material si metode

Raportul de cazuri cuprinde 5 pacienti, operati in
perioada 2015-2022, cu ocluzia axului subclavio-axilar
cu ischemie severa a membrului superior, dintre care 3 cu
ocluzie acutd pe fundal de stenoze aterosclerotice, la care
interventia initiald de trombectomie (embolectomie) a esuat,
un pacient cu tromboza anevrismului a. subclaviculare si un
pacient cu ocluzie aterosclerotica de gradul IV cu gangrena
degetului II, la care interventia endovasculard a esuat. La toti
pacientii s-a aplicat un bypass carotido-brahial cu grefon
safen intern inversat. Grefele au fost amplasate suprafascial
supraclavicular, anterior de claviculd. Am considerat ca este
avantajos sa facem un tunel de ocolire de la partea proximald
a arterei carotide comune, peste treimea distala a claviculei
si dea lungul santului deltoido-pectoral pentru a ajunge la
artera brahiala. Aceastd optiune evitd indoirea deoarece grefa
este pozitionata peste portiunea claviculei care se curbeazi
posterior. Am practicat efectuarea primard a anastomozei
centrale cu artera carotidd comund. Dupd trecerea grefonului
prin tunelul format supraclavicular, suprapectoral am
declampat grefa pentru ca ea si-si ocupe lungimea si pozitia
corectd, fara anguldri patologice, apoi se instala anastomoza
distala cu artera brahiald (Figura 4).
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Rezultate

La toti 5 pacienti ischemia a cedat complet. La 4 din ei
s-a restabilit pulsul distal. La pacientul cu ateroscleroza
cronicd de gradul IV, cu afectarea concomitenta a arterelor
antebratului, pulsul s-a restabilit la bifurcatia arterei
brahiale. La acest pacient s-a efectuat amputatia degetului.
Complicatii nu s-au inregistrat. Incomoditati subiective din
cauza amplasdrii suprafasciale si supraclaviculare a bypass-
urilor, de asemenea, n-au fost inregistrate.

Concluzii

In cazurile afectdrilor steno-ocluzive a axului subclavio-
axilar cu ischemie severa in membrul superior optiunea
optima sunt interventiile percutane. Totusi, in anumite
cazuri cand ele nu sunt accesibile sau sunt contraindicate,
sau au suferit esec, se impune necesitatea unei revascularizari
deschise. Bypass-urile carotido-brahiale localizate supra-
fascial si supraclavicular serversc o alternativd a bypass-
urilor ortotope. Grefele safene interne pot fi utilizate nu
numai in sdlile de operatii vasculare specializate, dar si
in salile chirurgicale generale in caz de esec a tentativei
trombembolectomiei din axul subclavio-axilar. Asemenea
interventii sunt putin traumatice si sunt suportate bine de
pacienti.

Recunoastere

Iustratii medicale de Shawn Strever, MSMI.

Ilustratii medicale din Rutherford Vascular Surgery 6th
Edition, Elsevier. Saunders 2005.

N

Figura 5. Anastomozele proximald cu artera carotidd comund si distald cu artera

brahiald (imagini intraoperatorii).
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