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avtorTa sayuradRebod!

redaqciaSi statiis warmodgenisas saWiroa davicvaT Semdegi wesebi:

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

aRniSnuli wesebis darRvevis SemTxvevaSi statiebi ar ganixileba.



GEORGIAN MEDICAL NEWS
NO 10 (367) 2025

Ting Peng, Hui Ge, Shidong Tan, Shizao Fei. 
ANTIBODY-POSITIVE AUTOIMMUNE ENCEPHALITIS WITH ANTI-GAD65, ANTI-GABAARα1, AND ANTI-mGluR5 ANTIBODIES: 
A CASE REPORT AND LITERATURE REVIEW……………………………………....................................................................……………6-11

Sultan Alanazy, Abdulrahman Awad Alserhani, Mazyad M Alenezi, Turki A.AL-Mutairi, Reema K. Al-Mutairi, Dalia A. Alammari, Alwaleed 
Mohammed Alamro, Faisal A. Al-Harbi. 
AWARENESS AND KNOWLEDGE OF COMMON ENT-RELATED ISSUES AMONG THE POPULATION OF QASSIM REGION, SAUDI 
ARABIA………………………………………………………………………...........................................................…………………………12-17

Tigran G. Makichyan, Vladimir A. Frolov, Zurab S. Habadze, Ekaterina E. Starodubtseva, Nikita A. Dolzhikov, Gor G. Avetisian, Dzhandet F. 
Rasulova. 
OSTEOPATHIC APPROACHES IN THE DIAGNOSIS AND TREATMENT OF TEMPOROMANDIBULAR JOINT DYSFUNCTION: AN 
INTERDISCIPLINARY REVIEW………………………………........................................................…………………………………………18-24

Aizhan Baituganova, Ulbosyn Saltabayeva, Gulnar Zhaksylykova, Kutybayeva Bakytzhan, Kussaiyn Akerke. 
PREPAREDNESS OF PRIMARY HEALTH CARE NURSES TO PROVIDE PEDIATRIC RESPIRATORY CARE………………………25-31

Uday Mahajan, Ahmed Hasan Usman, Adnan Asif, Meraj Akhtar, Krishnakumar Subbaraman, Salman Shoukat Ali Parpia, Haroon Yousaf, 
Abdul Rehman Sarwar, Ariz Raza, Fahad Jalil, Musab Mohamed, Mohamed Kabary. 
A REVIEW OF CURRENT CONCEPTS IN THE MANAGEMENT OF BONE DEFECTS IN TRAUMA AND ORTHOPAEDICS………32-35

Erbolat Adilbekov, Elmira Kozhakhmetova, Samat Zharmenov. 
ENDOMETRIOSIS IN WOMEN OF REPRODUCTIVE AGE IN KAZAKHSTAN: DIAGNOSTIC AND THERAPEUTIC 
DIFFICULTIES……………………………………………………………………………………………........................................…………36-44

Karine S. Avetisyan, Laura Kh. Galstyan. 
ANTICHOLINESTERASE AND ANTIRADICAL ACTIVITIES OF FUNCTIONALLY SUBSTITUTED 2(5H)-FURANONES AND THEIR 
DERIVATIVES…………………………………………………................................................................……………………………………45-51

Baraa Ahmed Saeed, Anwer Jaber Faisal, Anas Hashim Sadek, Alaa Saadi Abbood. 
STUDY OF THE KINETICS AND ACTIVITY OF SALIVARY ALPHA-AMYLASE IN PEDIATRIC PATIENTS WITH STREPTOCOCCUS 
MUTANS-ASSOCIATED CHRONIC GINGIVITIS AND ITS ROLE IN TOOTH DECAY……………….....................................…………52-58

Iago Tsertsvadze, Giga Sulaberidze, Mirza Khinikadze, Valeriane Kipiani, Davit Tatoshvili. 
SURGICAL OUTCOMES AND RECOVERY IN CONVENTIONAL VERSUS MINIMALLY INVASIVE TRANSFORAMINAL 
LUMBAR INTERBODY FUSION (TLIF): A SINGLE-CENTER EXPERIENCE IN A MIDDLE-INCOME HEALTHCARE 
SYSTEM……………………………………………………………...........................................................……………………………………59-64

Zurab Khabadze, Ekaterina Starodubtseva, Daria Pervozvanova, Alisa Vavilova, Polina Pogodina, Vladimir Savin, Nikita Dolzhikov, Gor 
Avetisian, Dzhandet Rasulova, Diana Khubulova, Emriye Aydin. 
PHARMACOKINETIC AND PHARMACODYNAMIC ALTERATIONS OF LOCAL ANESTHETICS IN PATIENTS WITH SYSTEMIC 
DISORDERS: A NARRATIVE REVIEW…………………………........................................................………………………………………65-72

N. Madraimov, M. Laktionova, R. Kulmanbetov, M. Baimuratova, I. Julaev. 
ACCESSIBILITY OF DENTAL CARE TO PREGNANT WOMEN IN ALMATY: AN ANALYSIS OF AWARENESS, ROUTING AND 
TARIFF POLICY……………………………………………………...........................................………………………………………………73-80

Varduhi Papoyan, Alina Galstyan. 
PERSON’S PSYCHOLOGICAL WELL-BEING AS A PREREQUISITE FOR MENTAL HEALTH………….................................……….81-87

Erbolat Adilbekov, Dauren Tulepov, Nurbol Tursynbaev. 
ETHICAL AND LEGAL ASPECTS OF USING ARTIFICIAL INTELLIGENCE IN THE DIAGNOSIS OF CARDIOVASCULAR DISEASES 
IN PRIMARY HEALTH CARE………………………………..............................................................................…………………………….88-97

Alua Sharapiyeva, Zhanar Zhumanbayeva, Kuralay Amrenova, Altay Dyussupov, Alua Sharapiyeva, Altynay Dosbayeva, Ainur Krykpayeva, 
Ynkar Kairkhanova, Aziza Ikhsanova, Dinara Shagiyeva, Askar Serikbayev. 
FUNCTIONAL STATUS OF POST-COVID-19 PATIENTS IN KAZAKHSTAN………………………..............................………………98-103

Stepanyan L, Lalayan G. 
EEG BIOMARKERS OF ADAPTIVE DECISION-MAKING UNDER UNCERTAINTY IN ELITE JUDOKAS…………...............……104-112

Mohsen Safaei, Saeid Ghazizadeh, Sabzar Abdullah, Abhinav Gupta, Shaista Afroz, Ling Shing Wong, Roholah Sharifi. 
INVESTIGATING FACTORS INFLUENCING THE AMOUNT OF INJECTION PAIN IN THE ORAL CAVITY: A SYSTEMATIC 
REVIEW…………………………………………………………………………………………...................................……………………113-120

Sadigova NN, Shikhaliyeva FA, Qaragozova KC, Jafarova AR, Mammadova NZ. 
THE EFFECTIVENESS OF THE APPLICATION OF PREPARATIONS BASED ON HYALURONIC ACID IN 
IMPLANTOLOGY……………………………………………………………………………………………………………...........………121-125

Maira Espenbetova, Aida Bidakhmetova, Ainur Akilzhanova, Bayan Atantayeva, Ainur Krykpaeva. 
PREVALENCE OF THE BRAF V600E MUTATION AMONG INDIGENOUS INDIVIDUALS WITH PAPILLARY THYROID 
CARCINOMA RESIDING IN A RADIATION-EXPOSED AREA………………………...............................................…………………126-130



Arailym Kussainova, Tolkyn Bulegenov, Kenesh Dzhusupov, Muratkan Kuderbayev, Aidar Kusainov, Arna Ashubayeva, Bazar Tuleuov, 
Gulmira Uruzbayeva, Nazym Iskakova, Akmaral Mussakhanova. 
CLINICAL AND ORGANIZATIONAL ASPECTS OF PARAPROCTITIS MANAGEMENT IN THE ABAY REGION OF 
KAZAKHSTAN……………………………...............………………………………………………………………………………………131-136

Hakobyan A.P, Shaboyan K.R, Galstyan A.S, Sargsyan M.V, Datumyan G.S. 
THE FIRST ATTEMPT IN ARMENIA OF EASYGO-TYPE ENDOSCOPIC SURGERY FOR LUMBAR SPINAL CANAL 
STENOSIS…………………........................…………………………………………………………………………………………………137-144

Shaoyong Ma, Dazhong Chen, Yu Chen, Haoran Zhou, Qingsong Sang, Lingling Ding. 
LONELINESS AND PERCEIVED STRESS IN THE ELDERLY: THE CHAIN MEDIATING EFFECT OF PERCEIVED SOCIAL SUPPORT 
AND SENSE OF MEANING IN LIFE…………………............................................................……………………………………………145-152

Baltabayeva A.D, Shakeev K.T, Klyuyev D.A, Ogizbayeva A.V. 
SERUM BIOMARKERS FOR EARLY SEVERITY STRATIFICATION IN ACUTE PANCREATITIS: A NARRATIVE REVIEW…153-159

Ahmed Sabah Kadhim, Iskandar mahdi Alardi, Dhafir Latief Fayadh. 
A CROSS-SECTIONAL STUDY OF THE PREVALENCE AND CONTRIBUTING RISK FACTORS OF NECK PAIN IN 
UNDERGRADUATE STUDENTS IN BAGHDAD…………………………………….................................………………………………160-165

Moayad M. Al Anzy, Entedhar R. Sarhat. 
THE AMELIORATING EFFECT OF LEVOTHYROXINE ON RETINOL BINDING PROTEIN 4, AND GELSOLIN IN PATIENTS WITH 
HYPOTHYROIDISM……………………………...........................................................……………………………………………………166-168

Yin Wang, Yaji Chen, Mengyun Huang. 
THE ASSOCIATION BETWEEN LABOR PARTICIPATION AND THE MENTAL HEALTH OF OLDER ADULTS IN THE CONTEXT OF 
THE SILVER ECONOMY…………………................................................................………………………………………………………169-175

Sami H. Alrashidi, Faisal Al-Harbi, Yasser I. AlObailan, Yasir S. Alkhalifah, Yazeed A. Alghasham, Mohammad Hussein, Mohammad A. 
Alabood. 
TRACHEOESOPHAGEAL FISTULA WITH ESOPHAGEAL ATRESIA IN QASSIM REGION: EPIDEMIOLOGY, CLINICAL 
CHARACTERISTICS AND OUTCOMES, A RETROSPECTIVE STUDY…………………...................................................……………176-180

U. Marat, K. Kurakbayev, M. Laktionova, M. Baimuratova, Zh. Nakhanova, B. Imasheva. 
ADAPTATION AND PSYCHOMETRIC VALIDATION OF THE KAZAKH VERSION OF THE EDINBURGH POSTNATAL 
DEPRESSION SCALE (EPDS)…………………………................…………………………………………………………………………181-186

Bukia N, Butskhrikidze M, Siradze M, Svanidze M, Machavariani L. 
EARLY-LIFE STRESS AND TAMOXIFEN DISRUPT ESTROGEN AND NEUROTRANSMITTER RECEPTOR BALANCE IN THE 
HIPPOCAMPUS: RESTORATIVE EFFECTS OF ELECTROMAGNETIC STIMULATION……………........…………………………..187-194

Aida Gazizova, Ubaidilla Datkhayev, Akerke Amirkhanova, Gulbaram Ustenova, Kaldanay Kozhanova, Elmira Kapsalyamova, Gulnara 
Kadyrbayeva, Zoya Allambergenova, Aigerim Kantureyeva, Kuanysh Tastambek, Ainash Baidullayeva, Serzhan Mombekov. 
PROSPECTS FOR THE DEVELOPMENT OF TECHNOLOGY OF ADHESIVE FILMS WITH ASIAN MINT (MENTHA ASIATICA 
BORISS.) EXTRACT……………………………..........................................................……………………………………………………..195-211

Takea S. Ahmed, Entedhar R. Sarhat. 
ASSOCIATION OF ADIPOKINES AND VITAMIN D IN CHILDREN WITH AUTISM SPECTRUM DISORDER……………………212-215

Anas Ali Alhur, Nawal Alasmari, Awatif Al-Rashidi, Ali Alqahtani, Khaled Alqahtani, Khawlah Hosain, Abdulelah Alghaeb, Ghaidaa 
Alqahtani, Mohamed Joubari. 
BIBLIOMETRIC ANALYSIS OF RESEARCH ON THE MANAGEMENT OF IATROGENIC VASCULAR INJURIES DURING GENERAL 
SURGICAL PROCEDURES (2000–2025)………………..................................................................………………………………………216-227



GEORGIAN MEDICAL NEWS
No 10 (367) 2025

© GMN 65

PHARMACOKINETIC AND PHARMACODYNAMIC ALTERATIONS OF LOCAL 
ANESTHETICS IN PATIENTS WITH SYSTEMIC DISORDERS: A NARRATIVE REVIEW

Zurab Khabadze, Ekaterina Starodubtseva, Daria Pervozvanova, Alisa Vavilova, Polina Pogodina, Vladimir Savin, Nikita 
Dolzhikov, Gor Avetisian, Dzhandet Rasulova, Diana Khubulova, Emriye Aydin.

Peoples’ Friendship University of Russia named after Patrice Lumumba (RUDN University), Institute of Medicine, Miklukho-Maklaya str. 6, 
Moscow 117198, Russia.

Abstract.
Introduction: The pharmacokinetics, metabolism, and 

bioavailability of local anesthetics are well established to date. 
However, in individuals with concomitant systemic diseases, 
these parameters may undergo significant alterations. 

Aim: To analyze the influence of hepatic, renal, cardiovascular, 
and endocrine comorbidities on the bioavailability, metabolism, 
and pharmacokinetics of local anesthetics used in dental 
practice.

Materials and Methods: A narrative review was conducted 
using relevant data from electronic databases including PubMed, 
Google Scholar, and the Cochrane Library, from 2019 to 2025.

Discussion: Hepatic dysfunction and Gilbert’s syndrome 
reduce the activity of hepatic microsomal enzymes, leading 
to elevated plasma concentrations of active metabolites and 
increased systemic toxicity. In renal disease, elevated levels 
of alpha-1-acid glycoprotein decrease the concentration of 
unbound local anesthetics, thereby reducing anesthetic efficacy 
while promoting drug accumulation and systemic toxicity. 
Cardiovascular disorders impair hepatic perfusion and cardiac 
output, prolonging the elimination half-life and increasing the 
risk of cardiotoxicity. Hyperthyroidism accelerates metabolism 
and shortens the duration of anesthetic action, whereas 
hypothyroidism and diabetes mellitus slow drug clearance, alter 
plasma protein binding, and enhance systemic toxicity.

Conclusion: Since systemic diseases can significantly modify 
the bioavailability, metabolism, and pharmacokinetics of local 
anesthetics, anesthetic protocols should be individualized for 
each patient based on their specific comorbid condition and 
metabolic status.

Key words. Local anesthetics, pharmacokinetics, 
pharmacodynamics, bioavailability, concomitant diseases.
Introduction.

Local anesthesia (LA) is widely used in medicine and 
particularly in dentistry. During various dental procedures 
such as tooth extraction, root canal therapy, tooth preparation, 
periodontal pocket curettage, implant placement, and other 
interventions, clinicians rely on local anesthetic agents [1].

Two principal classes of LA are generally recognized: 
amide-type and ester-type agents. Both classes share a 
chemical structure consisting of a lipophilic aromatic ring 
and a hydrophilic amine group, which are connected by either 
an amide or ester linkage, respectively [2,3]. Among amide 
local anesthetics, three subclasses are distinguished: xylidine 
derivatives, toluidine derivatives, and thiophene derivatives. 
Specifically, lidocaine, bupivacaine, and mepivacaine are 
xylidine derivatives, while prilocaine and articaine are toluidine 
and thiophene derivatives, respectively [4]. Although articaine 

is classified as an amide-type local anesthetic, it is noteworthy 
that its structure also contains an additional ester linkage, which 
contributes to the shortest elimination half-life among amide 
anesthetics [5,6]. In contrast, ester-type local anesthetics include 
procaine, benzocaine, tetracaine, and cocaine [7].

The primary molecular target of local anesthetics is the 
voltage-gated sodium channel (NaV) distributed along neuronal 
cell membranes. These channels exist in three states: resting, 
activated (open), and inactivated [8]. Under physiological 
conditions, most sodium channels remain in the resting state—
where the activation (M) gate is closed and the inactivation (H) 
gate is open— preventing sodium ions (Na⁺) from entering the 
cell. Upon excitation, when membrane depolarization exceeds 
the threshold potential, the M gate opens, allowing Na⁺ ions 
to flow into the cell along their electrochemical gradient. 
Subsequently, the H gate closes from the intracellular side, 
inducing channel inactivation and terminating Na⁺ influx [9]. 

Local anesthetics are weak bases. In their non-ionized (lipid-
soluble) form, they diffuse through the lipid bilayer of the 
axolemma. Once inside the cytoplasm, the anesthetic becomes 
protonated, forming its cationic (ionized) form [10]. This 
cationic species binds to the intracellular site of the sodium 
channel when the channel is in its open or inactivated state 
[11]. The anesthetic thereby stabilizes the inactivated state of 
the channel, preventing its return to the resting state. As more 
voltage-gated sodium channels become blocked, threshold 
depolarization cannot be achieved, the action potential fails to 
propagate, and the pain impulse is inhibited from reaching the 
central nervous system [9].

In solution, local anesthetics are typically formulated as 
hydrochloride salts, making them watersoluble. However, a 
fraction of the molecules can convert to a lipid-soluble form at 
physiological pH (pH 7.4). The ratio of ionized to non-ionized 
molecules is determined by the ionization constant (pKa) — 
the lower the pKa, the greater the proportion of lipid-soluble 
molecules. Consequently, local anesthetics with a lower pKa 
exhibit a faster onset of action [12,13]. The closer the pKa of 
a local anesthetic is to the physiological pH, the higher the 
proportion of its non-ionized (active) form. Upon injection, 
the solution is buffered by the body and adjusted toward the 
physiological pH [14].

The protein-bound fraction of a drug is considered 
pharmacologically inactive; however, upon release from its 
binding substrate, the local anesthetic (LA) becomes active. 
Accordingly, an agent with a higher degree of protein binding is 
capable of maintaining a prolonged neuronal blockade, thereby 
providing a longer duration of action [6,15]. 

Over time, LAs diffuse from the cytoplasm of the neuron into 
the interstitial fluid and subsequently into the bloodstream. In 
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circulation, LAs exist in both bound and unbound (free) forms. 
Alpha-1-acid glycoprotein (AAG) serves as the principal plasma 
binding site for local anesthetics [5].

During metabolism, pseudocholinesterase in the plasma 
catalyzes the hydrolysis of the ester linkage in ester-
type LAs, producing para-aminobenzoic acid (PABA) as 
one of the hydrolysis products. In contrast, amide-type 
[6] LAs are primarily metabolized in the liver by hepatic 
microsomal enzymes CYP1A2 and CYP3A4 [16]. During the 
functionalization phase, the alkyl group is cleaved from the LA 
molecule, and the resulting phase I metabolites subsequently 
undergo glucuronidation or sulfation [5]. As a result of these 
metabolic processes, both ester and amide LAs are converted 
into polar metabolites, which are excreted via the kidneys [17].

In patients with systemic comorbidities, the pharmacokinetics 
and pharmacodynamics of LAs become less predictable. 
For instance, in conditions such as Crohn’s disease, arthritis, 
or myocardial infarction, the concentration of alpha-1-acid 
glycoprotein—the principal LA binding protein in plasma—can 
increase by more than 100% due to its labile nature [9].

In dental practice, LAs are frequently used in combination with 
vasoconstrictor agents (e.g., epinephrine). Vasoconstrictors 
(VC) induce local narrowing of peripheral blood vessels by 
stimulating alpha1 - adrenergic receptors, while stimulation 
of beta1 - adrenergic receptors increases heart rate and blood 
pressure [18]. Activation of beta2 - adrenergic receptors, 
conversely, promotes vasodilation of skeletal and visceral 
muscle vasculature [19]. However, VC may cause adverse 
hemodynamic effects in patients with a history of hypertension 
or ischemic heart disease [20]. Furthermore, several authors 
have reported jaw ankylosis following the administration of 
LAs in patients with fibrodysplasia ossificans progressiva [21].

Therefore, the aim of this narrative review is to analyze the 
influence of systemic diseases on the pharmacokinetic and 
pharmacodynamic alterations of local anesthetics.
Materials and Methods.

This review analyzes and summarizes current evidence 
on the pharmacokinetic and pharmacodynamic alterations 
of local anesthetics in patients with concomitant systemic 
disorders, including hepatic diseases, Gilbert’s syndrome, renal 
impairment, cardiovascular diseases, and endocrine disorders. 
Relevant literature was identified through electronic database 
searches in PubMed, Google Scholar, and the Cochrane Library 
covering the period from 2019 to 2025. The search focused 
on clinical and experimental studies, systematic and narrative 
reviews, and clinical case reports addressing the pharmacology, 
bioavailability, and metabolism of local anesthetics in patients 
with systemic diseases. 

The following keywords were used: local anesthesia, 
bioavailability of local anesthetics, pharmacology of local 
anesthetics, liver disease, Gilbert's syndrome, kidney disease, 
cardiovascular disorders, endocrine disorders, diabetes mellitus, 
hypothyroidism, hyperthyroidism.

Articles were primarily selected in English, focusing on clinical 
and pharmacological aspects of local anesthetic use in medicine, 
particularly in dentistry. Additional sources were included when 
they provided relevant background or supplementary data to 

enhance the discussion. 
The selected publications were evaluated by the authors 

for relevance and scientific validity. Due to methodological 
heterogeneity among the studies, a meta-analysis was not 
performed. The results were subjected to qualitative analysis 
and organized according to the type of systemic comorbidity 
(hepatic, renal, cardiovascular, and endocrine disorders).
Results and Discussion.

The pharmacokinetics and pharmacodynamics of local 
anesthetics (LAs) in the human body are closely associated 
with the functional state of the liver, kidneys, cardiovascular, 
and endocrine systems. In patients with systemic pathology 
affecting these organs and/or systems, alterations in the 
pharmacological parameters of LAs may occur, leading to 
increased anesthetic toxicity or reduced anesthetic efficacy. 
The following discussion summarizes data from clinical case 
reports, experimental studies, and review articles addressing 
how systemic diseases may influence the pharmacological 
properties of local anesthetics.
Liver Diseases:

The liver is a vital organ of the digestive system responsible 
for numerous physiological functions essential to maintaining 
homeostasis. One of its primary roles is the detoxification of 
xenobiotics, including anesthetic agents, through Phase I and 
Phase II metabolic pathways [22]. Phase I metabolism involves 
cytochrome P450 enzymes—(CYP isoforms) —which oxidize, 
reduce, and hydrolyze the amide chain of the anesthetic 
molecule, thereby increasing its polarity and water solubility 
and producing active metabolites [23]. Phase II metabolism 
primarily involves UDP-glucuronosyltransferases (UGTs) [24]. 
Through glucuronidation, a polar moiety is conjugated to the 
Phase I metabolite, forming a water-soluble compound that can 
be readily excreted by the kidneys [25]. 

Hepatic metabolism is a key determinant of the 
pharmacokinetics and safety profile of local anesthetics (LAs); 
therefore, their bioavailability may vary significantly in patients 
with underlying liver dysfunction. These alterations become 
clinically relevant mainly in cases of severe hepatic impairment 
or pseudocholinesterase deficiency [26].

Lidocaine, one of the most widely used amide-type LAs, 
undergoes approximately 90% hepatic metabolism, with an 
elimination half-life (T½) of 1.5–2 hours. However, in patients 
with hepatic disease, this half-life may increase more than 
threefold due to reduced metabolic activity [27]. Jovanović 
et al., 2023 [28] demonstrated a direct relationship between 
lidocaine clearance and bioavailability in patients with liver 
cirrhosis and hepatic tumors. In cirrhotic patients, clearance 
is reduced, half-life is prolonged, and systemic bioavailability 
is increased. These pharmacokinetic changes are attributed to 
ascites, hypoalbuminemia, and impaired protein binding, which 
begin to manifest during the distribution phase. Consequently, 
with repeated LA injections, the risk of drug accumulation 
rises, increasing systemic bioavailability and predisposing to 
neurotoxicity, cardiotoxicity, and hepatotoxicity. 

Silva et al., 2023 [29] also reported that prolonged half-life 
and reduced clearance in patients with hepatic dysfunction 
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elevate the risk of cardiac and central nervous system toxicity 
due to increased systemic LA exposure. Dafonte et al., 2023 
[30] identified multiple systemic alterations accompanying 
cirrhosis that influence LA bioavailability, including 
expanded extracellular fluid volume, electrolyte imbalance, 
hypoalbuminemia, reduced body mass, portosystemic shunting, 
and impaired hepatic metabolic capacity. These factors 
collectively increase the free (active) plasma fraction of the 
anesthetic and should be considered when adjusting LA dosage 
for patients with cirrhosis.

Articaine, which contains a thiophene ring, exhibits high 
lipophilicity and potency, enabling a greater proportion of the 
administered dose to reach neuronal membranes and block 
voltage gated ion channels [6]. Unlike lidocaine, articaine 
undergoes rapid inactivation in plasma via hydrolysis of its 
ester side chain. Its metabolic half-life is approximately 27–42 
minutes, resulting in a lower systemic bioavailability compared 
with other amide-type anesthetics, which accounts for its low 
toxicity profile [31]. The use of articaine in patients with hepatic 
disorders is therefore justified, as it reduces the metabolic 
burden on the liver—its biotransformation does not rely heavily 
on hepatic CYP450 enzyme activity. 

Bupivacaine is characterized by high lipophilicity, strong 
protein binding, and a long duration of action, leading to 
high bioavailability when metabolism is delayed. Several 
authors have reported cases of drug-induced hepatitis 
following bupivacaine administration [32,33]. For example, 
Flood et al., 2024 [34] described a case of acute hepatitis and 
hyperbilirubinemia following carpal tunnel surgery under local 
anesthesia, in which less than 10 mL of 0.5% bupivacaine was 
infiltrated into the incision. The authors attributed this adverse 
reaction to the accumulation of reactive metabolites in the liver, 
resulting in cholestatic hepatocellular injury. An imbalance 
between biotransformation and detoxification processes can 
enhance bupivacaine induced hepatotoxicity.

It is noteworthy that alpha1 - acid glycoprotein (AAG) is 
considered a major regulator of amide type LA bioavailability. 
Its synthesis persists even in the terminal stages of hepatic failure, 
accompanied by uremia and acidosis. While reduced hepatic 
perfusion and diminished liver function lower LA clearance, 
elevated plasma AAG levels can increase LA binding, thereby 
preventing an excessive rise in the free plasma fraction of the 
anesthetic [35].
Gilbert’s Syndrome:

Gilbert’s syndrome is a genetic disorder characterized by 
a mild, chronic elevation of serum bilirubin levels [36]. The 
distinguishing feature of this syndrome is reduced activity of 
hepatic UDP-glucuronosyltransferase (UGT) due to a defect 
in the gene encoding this enzyme. Consequently, the hepatic 
uptake, conjugation, and transport of bilirubin are impaired 
[37]. Since UGT enzymes also play a role in the metabolism 
of local anesthetics (LAs), individuals with Gilbert’s syndrome 
may exhibit increased susceptibility to anesthetic toxicity. 

Most published studies describe the use of local anesthetics as 
adjuncts to general anesthesia in non-dental surgeries. Tzoneva 
et al., 2019 [38] reported a clinical case involving a patient 
with tongue carcinoma who underwent tumor resection under 

general anesthesia. The authors emphasized that agents with 
extrahepatic metabolism should be prioritized in such patients, 
while hepatic perfusion and perfusion should be carefully 
maintained. They also noted the appropriateness of regional 
anesthesia, with bupivacaine being the preferred agent in 
patients with Gilbert’s syndrome.

Similarly, Jena et al. 2020 [39] described a patient with 
Gilbert’s syndrome and lumbar disc herniation (L3–L5) who 
underwent ropivacaine infiltration at the surgical site. The 
authors observed no adverse reactions, jaundice exacerbation, 
or abnormal liver function, and concluded that drugs primarily 
metabolized through UGT-mediated glucuronidation should be 
avoided to prevent overloading the conjugation system. 

In patients with Gilbert’s syndrome, it is advisable to use 
anesthetic agents whose primary metabolic pathway depends 
on cytochrome P450 (CYP450)-mediated N-dealkylation and 
hydroxylation (Phase I metabolism), where glucuronidation 
(Phase II) plays only a minor role in biotransformation. After 
Phase I metabolism, the resulting more polar metabolites—
such as those of bupivacaine and ropivacaine—undergo partial 
conjugation and are then excreted renally [40,41]. Therefore, 
in cases of UGT enzyme deficiency, the risk of metabolite 
accumulation is lower for these LAs.
Renal Diseases:

Renal dysfunction directly affects both the metabolism and 
elimination of local anesthetics. Initial absorption from the 
injection site may increase due to relative tissue alkalization and 
enhanced blood flow under hyperdynamic conditions [42]. The 
clearance of LA metabolites is reduced, leading to accumulation 
of higher systemic concentrations, especially during continuous 
infusions. 

Uppal et al., 2022 [17] demonstrated that patients with 
advanced chronic kidney disease (CKD) exhibit elevated 
plasma alpha1 - acid glycoprotein (AAG) levels. Increased 
binding of LAs to AAG reduces the free (active) fraction of 
the drug available for metabolism, decreasing the volume of 
distribution and potentially leading to apparent anesthetic 
inefficacy, prompting unnecessary dose escalation and a 
higher risk of systemic toxicity. The addition of epinephrine to 
local anesthetics prolongs anesthesia by reducing absorption; 
however, in patients with renal impairment, this may increase 
systemic bioavailability and amplify adverse effects, so lower 
doses are often sufficient to achieve adequate anesthesia [43]. 
Cardiovascular Diseases:

It is well established that in dentistry, local anesthetics (LAs) 
are frequently administered in combination with vasoconstrictors 
(e.g., epinephrine). The use of vasoconstrictors is justified by 
their ability to induce localized vasoconstriction at the injection 
site. Through activation of vascular smooth muscle alpha1-
adrenergic receptors, a localized contraction of the vessel walls 
occurs, resulting in transient ischemia, reduced blood flow, 
and consequently, slower systemic absorption of the LA [12]. 
Vasoconstrictors prolong the duration of anesthesia, reduce the 
required dose of the anesthetic agent, and improve visualization 
of the surgical field by minimizing local bleeding from the 
wound [44]. Once the concentration of the vasoconstrictor falls 
below the threshold level, the vessels gradually return to their 
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baseline tone. A portion of the vasoconstrictor is metabolized 
locally at the injection site by catechol-O-methyltransferase 
(COMT) and monoamine oxidase (MAO), while the remaining 
fraction enters the systemic circulation, where it undergoes 
further metabolism in the liver, kidneys, and intestines [45].

The combination of LAs with vasoconstrictors can influence 
cardiac contractility and heart rate through increased circulating 
catecholamine levels [46], and beta1 - adrenergic receptor 
stimulation. In healthy patients, the hemodynamic response 
varies: some studies report no significant rise in blood pressure 
with lidocaine + epinephrine (1:100,000) [47] while others 
document transient systolic increases and diastolic decreases 
within 2–10 minutes post-injection [48,49]. However, in 
patients with cardiovascular disease, vasoconstrictors can exert 
much stronger systemic effects. 

In patients with ischemic heart disease (IHD), hypertension, 
or arrhythmias, hepatic perfusion and cardiac output are often 
reduced, impairing microcirculation and drug clearance. 
Consequently, LA pharmacokinetics may be altered: reduced 
hepatic perfusion delays first-pass metabolism, decreases 
clearance, and increases area under the curve (AUC) [7,50]. 
The prolonged half-life and increased free plasma fraction 
enhance systemic toxicity, particularly myocardial toxicity 
[51]. Elevated plasma concentrations of LA–vasoconstrictor 
mixtures may induce sodium channel blockade, predisposing 
to atrioventricular block, ventricular dysrhythmias, and even 
cardiac arrest [7]. 

Nevertheless, Guimaraes et al., 2021 [52] concluded that 
clinically significant arrhythmias are uncommon when no more 
than four cartridges of lidocaine with epinephrine (1:100,000) are 
used in cardiac patients. In those with controlled hypertension, 
adverse cardiovascular events are rare, though transient heart 
rate acceleration and blood pressure elevation may occur. 
Despite the non-selective adrenergic profile of epinephrine, 
1–2 cartridges of LA with epinephrine 1:80,000–1:200,000 
are considered safe and effective in patients with stable 
hypertension or coronary artery disease. However, epinephrine 
is contraindicated in patients with refractory arrhythmias and 
relatively contraindicated in those with implantable cardioverter-
defibrillators or pacemakers [53].

In patients with atherosclerosis, LA onset may be delayed 
and the risk of accumulation increased during repeated 
injections. This results from reduced tissue absorption, vascular 
wall sclerosis, lower capillary density, and microcirculatory 
disturbances [7,54].

Local anesthetics may also reduce amide metabolism in 
individuals receiving beta-blockers, sedatives, or antiarrhythmic 
agents. However, LAs without epinephrine rarely cause 
significant drug interactions [53]. When vasoconstrictors are 
administered to patients on non-selective betablockers, their 
alpha-adrenergic effects become unopposed, potentially leading 
to dangerous elevations in diastolic and mean arterial pressure 
[12].
Endocrine Disorders:

1. Diabetes Mellitus:
Diabetes mellitus is commonly classified into Type 1 and 

Type 2. Type 1 diabetes results from autoimmune destruction of 

pancreatic beta-cells located in the islets of Langerhans, leading 
to an absolute insulin deficiency, persistent hyperglycemia, 
and, in severe cases, diabetic ketoacidosis. As a compensatory 
mechanism, lipid and protein metabolism become activated, 
resulting in acid–base imbalance, dehydration, and loss of body 
mass [55]. Type 2 diabetes is associated with the development 
of cellular insulin resistance, compensatory hyperinsulinemia, 
followed by beta-cell exhaustion and insulin deficiency 
[56]. Chronic hyperglycemia disturbs both protein and lipid 
metabolism, significantly increasing the risk of cardiovascular 
complications [57]. 

In patients with a history of Type 1 or Type 2 diabetes, 
microcirculation and tissue perfusion are impaired due to 
the accumulation of reactive oxygen species, decreased 
bioavailability of nitric oxide (NO), and increased vascular tone 
[58]. The nonenzymatic glycation of vascular wall proteins leads 
to the formation of advanced glycation end-products (AGEs), 
resulting in vascular stiffness and thickening of the basal 
membrane [59]. Blood viscosity increases secondary to elevated 
hematocrit, which slows down flow through microvessels [60]. 
These alterations reduce the diffusion and distribution of local 
anesthetics (LAs), prolonging the onset time and duration of 
anesthesia. 

Glycated plasma proteins exhibit reduced binding capacity, 
increasing the fraction of free LA in the systemic circulation, 
thereby enhancing systemic toxicity [61,62]. 

Diabetes also alters cytochrome P450 expression (with 
hyperexpression of CYP2E1 or hypoexpression of CYP3A4) [63], 
which may either accelerate or decelerate the biotransformation 
and metabolism of LAs in the liver. Neyshaburinezhad N. et al., 
2020 [64] reported that Type 2 diabetes modifies the activity 
of specific CYP isoforms, whereas restoration of euglycemia 
partially normalizes microsomal enzyme activity. 

The use of vasoconstrictors in LA formulations can further 
influence glycemic control in diabetic patients. Epinephrine 
reduces the systemic absorption of LAs and minimizes 
intraoperative blood loss [65]. However, through alpha - 
adrenergic inhibition of insulin secretion, epinephrine can 
increase blood glucose levels [66]. 

Nair V.S. et al., 2022 [67] compared the effects of lidocaine 
with and without epinephrine on blood glucose levels in healthy 
patients undergoing dental extractions and observed a significant 
rise in blood glucose when LAs with a vasoconstrictor at a 
1:200,000 concentration was used. Similarly, Kumari S. et al., 
2024 [68] conducted a study involving diabetic patients and 
confirmed that the presence of a vasoconstrictor in LA solutions 
elevates blood glucose levels in patients with Type 2 diabetes. 
The authors recommend cautious use of LAs containing 
epinephrine in diabetic individuals, particularly those receiving 
antidiabetic therapy. 

Weitz D. et al., 2021 [69] performed a statistical analysis of 
preoperative factors associated with anesthetic failure during 
endodontic procedures, concluding that diabetic patients have 
a 4.8-fold higher likelihood of anesthesia failure compared to 
non-diabetic patients. Although diabetic neuropathy can reduce 
the sensitivity of large nerve fibers—creating the illusion of 
better anesthetic performance—microvascular changes in 
the dental pulp may affect neural conduction, leading to the 
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opposite outcome. Therefore, individuals with diabetes should 
be expected to exhibit a higher rate of anesthetic failure during 
root canal therapy. Tomlinson B. et al., 2023 [70] conducted 
a systematic review of the impact of hyperglycemia on 
CYP450 enzyme activity. They noted that proper glycemic 
control or remission of diabetes restores normal metabolic 
enzyme function. Because amide-type LAs are metabolized by 
hepatic microsomal enzymes, blood glucose monitoring before 
administering local anesthesia is essential in diabetic patients. 
Prolonged elimination half-life and increased systemic toxicity 
of LAs are possible in uncontrolled diabetes. 

2. Hypo- and Hyperthyroidism:
Hypothyroidism is characterized by insufficient secretion of 

triiodothyronine (T₃) and thyroxine (T₄) by the thyroid gland [71]. 
In response, the pituitary gland increases secretion of thyroid 
stimulating hormone (TSH), activating cyclic AMP–dependent 
signaling pathways that promote thyrocyte proliferation, 
resulting in glandular hyperplasia and hypertrophy. However, 
due to autoimmune destruction and fibrotic changes, thyrocytes 
fail to produce adequate T₃ and T₄. Consequently, the thyroid 
gland enlarges, hormone production remains low, and TSH 
levels rise. Thyroid hormones regulate numerous metabolic 
processes; therefore, their deficiency leads to weight gain, 
bradycardia, decreased cardiac output, reduced renal perfusion, 
hyperlipidaemia, and decreased basal metabolic rate [72]. In 
contrast, hyperthyroidism involves excessive secretion of T₃ and 
T₄, which, through negative feedback, suppress TSH production 
by the pituitary gland. This results in opposing physiological 
changes: tachycardia, elevated cardiac output, increased protein 
catabolism, osteoporosis, and enhanced hepatic and renal blood 
flow [73,74].

Thyroid hormones upregulate the expression of beta-
adrenergic receptors [75,76], and, to a lesser degree, alpha-
adrenergic receptor. Catecholamines in LA formulations act 
primarily on alpha 1adrenergic receptors of peripheral vessels 
[77], Thus, despite increased catecholamine sensitivity, 
vasoconstrictor efficacy remains largely mediated through 
alpha-receptor activation, resulting in local vasoconstriction, 
prolonged anesthetic duration, and reduced systemic toxicity. 
Nevertheless, the use of vasoconstrictors in patients with a 
history of hyperthyroidism requires careful dose titration. 
Systemic absorption of catecholamines may cause beta-
receptor stimulation in the heart and vasculature, resulting in 
tachycardia, vasodilation, hyperglycemia, and hypertension 
[78]. In hypothyroidism, catecholamine sensitivity is decreased, 
leading to diminished local vasoconstriction, shorter duration of 
anesthesia, bradycardia, and hypotension [79]. 

In hyperthyroidism, increased metabolic activity accelerates 
hepatic biotransformation and elimination of LAs, potentially 
shortening their duration of action at standard doses. Conversely, 
hypothyroidism slows metabolism [80], increasing the risk 
of systemic toxicity—especially when vasoconstrictors are 
present. 

Malhotra B. et al., 2022 [81] observed that reduced cardiac 
output and blunted baroreceptor sensitivity predispose 
hypothyroid patients to intraoperative hypotension. Severe 
cardiovascular complications may occur during anesthesia, 

possibly due to hypercholesterolemia, prolonged half-life of 
coagulation factors, and anemia. Gazal G. et al., 2023 [82] in 
their practical review on the clinical use of dental anesthetics, 
emphasized that mepivacaine is suitable for patients with 
hyperthyroidism, as it does not contain epinephrine and 
possesses minimal vasodilatory properties.
Conclusion.

In patients with systemic comorbidities, the bioavailability, 
metabolism, pharmacokinetics, and pharmacodynamics of local 
anesthetics (LAs) are altered. Hepatic and renal impairments 
decrease metabolic clearance, increasing the risk of drug 
accumulation and systemic toxicity. Cardiovascular diseases 
affect the distribution of LAs and may enhance the body’s 
sensitivity to vasoconstrictors. The presence of endocrine 
disorders can lead to alterations in microcirculation and tissue 
perfusion, thereby reducing the efficacy of LAs and prolonging 
the onset time of anesthesia. A thorough medical history should 
be obtained prior to performing local anesthesia. In patients 
with systemic comorbidities, the anesthetic protocol should 
be adjusted accordingly — including individualized dosage 
selection and appropriate choice of anesthetic agent — based 
on metabolic capacity and circulatory status. Further research 
is required to elucidate the specific features of local anesthetic 
administration in patients with systemic pathologies.
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Фармакокинетические и фармакодинамические 
изменения местных анестетиков у пациентов с 
системными заболеваниями. Обзорная статья.

Хабадзе З.С, Стародубцева Е.Е, Первозванова Д.А, 
Вавилова А.А, Погодина П.Д, Савин В.Ю, Должиков Н.А, 
Аветисян Г.Г, Расулова Д.Ф, Хубулова Д.Д, Айдын Э.Э.

Аннотация.
Актуальность: На сегодняшний день фармакокинетика, 

метаболизм и биодоступность местных анестетиков хорошо 
изучены. Однако у людей с сопутствующими системными 
заболеваниями указанные параметры могут подвергаться 
существенным изменениям.

Цель: Анализ влияния сопутствующей патологии печени, 
почек, сердечно-сосудистой и эндокринной системы на 
биодоступность, метаболизм, фармакокинетику местных 
анестетиков. 

Материалы и методы: Был проведен поиск актуальной 
информации из электронных баз данных PubMed, Google 
Scholar, Cochrane Library с 2019 по 2025 год.

Обсуждения: Нарушения функции печени и синдром 
Жильбера снижают активность микросомальных 
ферментов печени, повышая концентрацию активных 
метаболитов в плазме крови и системную токсичность. При 
патологии почек повышенный уровень альфа-1-кислого 
гликопротеина снижает концентрацию несвязанных 
местных анестетиков, что снижает эффективность и 
увеличивает накопление и токсичность. Сердечно-
сосудистые нарушения снижают печеночную перфузию 
и сердечный выброс, продлевая период полувыведения и 
повышая риск кардиотоксичности. Гипертиреоз ускоряет 
метаболизм и сокращает действие анестетика, в то время 
как гипотиреоз и сахарный диабет замедляют выведение, 
изменяют связывание с белками и повышают токсичность.

Вывод: ввиду того, что системные заболевания могут 
изменять биодоступность, метаболизм и фармакокинетику 
местных анестетиков необходимо индивидуализировать 
протокол выполнения анестезии у таких пациентов, исходя 
из конкретной сопутствующей патологии.

Ключевые слова: местные анестетики, фармакокинетика, 
фармакодинамика, биодоступность, сопутствующие 
заболевания.
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