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Abstract

Background: Drug-resistant epilepsy (DRE) remains a serious clinical challenge, especially in settings with limited
access to specialized care. A significant proportion of patients in Kazakhstan do not receive timely diagnosis or referral to
specialized centers.

Objective: The aim of this study is to identify, using the example of the Epilepsy center's work, the barriers that limit
access to specialized treatment, particularly the timely establishment of a diagnosis of drug-resistant epilepsy.

Materials and methods: This retrospective observational study included 560 Kazakh patients with DRE who presented
to the Center between 2017 and 2023. Clinical and demographic data, social status, place of residence, and access to
specialized care were analyzed. Statistical processing was performed using non-parametric methods and the 2 test, with a
significance level of p < 0.05.

Results: In the overall patient group, delayed identification of drug resistance was associated with marital status and
region of residence. Among patients whose diagnosis was first established at the Epilepsy center, unmarried individuals
predominated (p < 0.006). A statistically significant predominance of individuals from Astana who received specialized care
was observed (p < 0.0001). Examination of the association between DRE diagnosis and different epilepsy duration groups
revealed no significant relationship in any group. Analysis of factors contributing to delayed DRE diagnosis in patients with
disease duration over 20 years showed that men were almost 1.5 times more likely to experience delayed diagnosis
compared to women (OR, 95% CI: 1.12 (1.02-1.31), p = 0.02), and lack of social protection reduced the likelihood of
receiving specialized care (OR, 95% CI: 0.65 (0.54-0.79), p < 0.0001).

Conclusions: Timeliness of DRE diagnosis in Kazakhstan is determined by a combination of sociodemographic and
regional factors. Patients from Astana and those with social support have better access to specialized care. Systemic
measures are needed to improve patient referral pathways, reduce regional disparities, and combat stigmatization.
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'BonbHuua MeanumMHckoro ueHTpa YnpaBneHus genamu lNpe3npgeHta Pecny6nuku KasaxcraH,
r. ActaHa, Pecny6nuka KasaxcraH.

BeepeHnune. ®apmakopesucteHtHas anunencus (PP3) octaétes cepbE3HON KnuHMYeckon npobremon, ocobeHHo B
YCMOBUAX OrPaHNYEHHOTO AOCTYNa K CrneLuanu3MpoBaHHOM noMmowM. 3HauuTensHas YyacTb nauneHToB B KasaxcraHe He
nory4aeT CBOEBPEMEHHYI0 AUArHOCTUKY U HanpaBneHue B CNeLmanuaupoBaHHble LEHTPLI.

Llensto gaHHOro MccnepoBaHus SBRsSETCS Ha npumepe paboTbl LieHTpa BbIsSBUTL Bapbepbl, OrpaHnymMBatLLme AoCTyn
K CreuuanuanpoBaHHOMY JIeYEHMIO, B YaCTHOCTM CBOEBPEMEHHOE YCTAHOBNEHME [AnarHo3a (apMakope3nCTEHTHOM
anunencuu.

Matepuansl u metogbl. PetpocnekTuBHoe HabniopaTenbHoe WccneaoBaHue BMKYano 560 naumMeHTOB Ka3axCKom
HaumoHaneHocTM ¢ OPJ, obpatuBwwmxca B LleHtp ¢ 2017 no 2023 rr. AHanuaupoBanucb KIUHWKO-geMorpaduyeckue
[aHHble, CoUManbHbIi CTaTyc, MECTO MPOXMBAHWS M JOCTYN K CreuuanuavupoBaHHon nomowu. Ctatuctuyeckas obpaboTka
[aHHbIX NPOBOAMIACH C UCTIONb30BAaHNEM HEMapaMeTPUYECKNX METOLOB U X>-TecTa, YpoBeHb 3HaunmocTu p < 0,05.

Pe3ynbTatbl. B 06Lueil rpynne nauueHTOB C HECBOEBPEMEHHBIM BbISBIIEHNEM (hapMakope3UCTEHTHOCTM Oblnk CBSA3aHb
CEMeNHOe NOMOXEHWe U PErvoH NPOXuWBaHWS nauueHTa. Cpean NauweHToB, Y KOTOPbIX AMArHO3 BMEpPBble YCTAHOBMEH B
Llentpe omunencuu, npeobrnaganu HexeHatble/HesamyxHue (p<0,006). HabriogaeTcs CTaTMCTMYECKM 3HAYMMOE
npeobnapaHne vy B AcTaHe, MOMYYMBLUMX CrieumanuanpoBaHHylo nomowlb (p<0,0001). M3yyeHne accoumauymm c
[VarHo3oM (hapMakopesnCTEHTHOCTM B Pa3HbIX rpynnax B 3aBUCHMOCTM OT MPOZOMKUTENBHOCTM SMMUNENCUM He Nokasana
3HaYMMOM CBSI3W HM B OOHOW M3 rpynn. AHanmM3 hakTOpOB  HECBOEBPEMEHHOW MOCTAHOBKM  AuarHosa
(hapmMakope3nCTEHTHOCTH B Ipynne NauMeHToB ¢ ANUTENbHOCTbI0 3aboneBanus 6onee 20 neT nokasan, Yto cpeay MyX4uH
noutn B 1,5 pa3a Gbina BEPOSTHOCTL HECBOEBPEMEHHOTO AMATHOCTUPOBAHWS NO cpaBHeHWIo ¢ xeHwuHamn (OR, 95% CI:
1,12 (1,02-1,31), p=0,02) n oTCYTCTBME COLMANBHOM 3ALLMTbl YMEHbLIAET LIAHCHI HA MOMYYeHWe CheLranv3MpoBaHHON
nomoLm (OR, 95% CI: 0,65 (0,54-0,79), p<0,0001).

BbiBoabl. CBoeBpeMeHHoCTb auarHocTvkn O®PO B KasaxcraHe onpegensieTcs COYETaHMEM  COLanbHO-
AEMorpacuyeckix 1 pernoHanbHbix GakTopos. MaumeHTsl 13 ACTaHbl 1 coumManbHO 3almnwéHHble nuua obnagatT Gonee
BbICOKOW AOCTYNHOCTbIO CeLManaupoBaHHoN NoMoLM. Heobxoaumbl CUCTEMHBIE MepbI MO YIYYLEHWIO MapLIpyTA3aLmuy
NaLMeHTOB, CHIKEHIO PETMOHarbHOTO HepaBeHCTBa 1 Bopbbe co cTurmaTuaaumen.

Knrovesble cnoea: apmakopesucmeHmHas  anunencusi,  OnuUMenbHOCMb  3NUMENcuu,  HeceoespeMeHHas
OuasHOCMUKa, cheyuasu3uposaHHasi NOMOWb.

Ansa yumuposaHus:

CyneliveHosa A., bekeHosa H., Bowenkoea T., Kacuesa b., Alimkanuee A., benuxuxa T., Ymebekos X., [ocos M.
dakTopbl OrpaHU4eHHON AUarHoCTUKM hapmakopesucTeHTHoW anunencum // Hayka n 3apasooxpaneHue. 2025. Vol.27 (6), C.
101-108. doi 10.34689/SH.2025.27.6.012
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1Ka3aKCTaH Pecnybnukachbl NMpe3unpeHTi Ic BackapMacbliHbiH MeguumnHanbiK opTanbIfbiHbIH aypyXxaHachl,
AcTaHa K., KazakctaH Pecny6nukachbl.

Kipicne. ®apmakopesucteHTTi anunencus (PPJ), acipece MamaHAaHObIPbINFAH KOMEKKe KOM XKeTiMAIMK LeKTeyni
Xafgannapga, Madbl3dbl KNMHWKANbIK Macene Oonbin kana Oepefi. KasakcTaHgarbl nauweHTTepaiH, egayip Geniri
YaKTblifbl AMarHo3 KOMbIN, MaMaHOaHabIpbINFaH opTanbiKTapFa kongama anvangsi.

Makcart. byn 3epTTeygiH, MakcaTbl OpTanblK XyMbICbIHbIH, MbiCanbiHAa MaMaHOaHbIPbINFaH eMaeyre Kon XeTki3yai
LUEeKTEATIH Kegeprinepai aHblkTay, atan aiTkaHaa (PapMakope3nCTEHTT ANUMENCUs AMArHO3bIH YaKTbibl aHblKTay Bonbin
Tabbinagsl.
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Matepuanpap meH agictep. PeTpocnekTusTi 6aikay 3eptreyi 2017 xbingaH 2023 xbinfa geriv OpTarnbikka XyriHreH
OP3 6ap kasak ynTbiHbiH, 560 nauneHTiH KamTbiabl. CTaTUCTUKaNbIK, AEpeKTepai eHaey napamMeTphik eMec agicTep MeH
CbIHAKTbIH, KeMeriMeH Xyprisingi 02, MaHpI3abinbik geHreni p < 0,05.

Hatuxenep. ®apmakopesuCTeHTTININ yaxTbinbl GenrineHOereH nauueHTTEpPdiH, Xannbl TOObIHAA NALUMEHTTIH,
oTDachINbIK Xafgailbl MeH TypaTblH aimarbl GaiinaHbICTbl Bonabl. Anunencus opTanbiFbiHAA anFall AMarHo3 KombinFaH
nauueHTTep apacbiHaa yineHbereH / yinenbereH agampap 6aceim 6ongbl (p<0,006). ActaHaga MamaHgaHObIpbinFaH
KeMeK anfaH afampapdblH, CTaTUCTMKANbIK, Madbl3fbl  apTbiKlWbinbiFbl  6ankanagbl  (p<0,0001). 3nunencusHblH,
y3aKTblfblHa BanaHbICTbl apTypni TONTapAasbl hapMakopesnUCTEHTTINIK AnarHo3biMeH 6ainaHbICTbl 3epTTey eki TonTa Aa
anTapnbikTaih  Gainabic  Tannagbl.  AypyablH,  y3akTbifbl 20 KbiNgaH  acaTbiH - MauueHTTep  ToBblHAAfb
(hapMaKope3UCTEHTTINIK ANarHOCTUKACbIHbIH, YaKTbiNbl eMeC (DaKToprapbiH Tangay ep afaMHbliH, YakTbiNbl AMArHo3 Ko
bIKTUManblfbl anengepre kaparaHaa WwamameH 1,5 ece xorapbl eketiH kepcetTi (OR, 95% ci: 1,12 (1,02-1,31), p=0,02),
an aneymetTik KopfayablH, DonMaybl MaMaHAaHAObIPbINFaH KeMek any bikTuMangsiebiH TemeHgetedi (OR, 95% ci: 0,65
(0,54-0,79), p<0,0001).

KopbITbiHAbL. KasakctaHga OPO AnarHoCTMKACbiHbIH, YaKTbiMblFbl 2NEYMETTIK-0eMOrpaduanbIK XaHe eHipnik
thakTopnapably, yineciMiMeH ankpiHganagbl. AcTaHagaH KenreH nauueHTTep MeH aneyMeTTiK KopfanfaH afgampap
MaMaH4aHAbIPbIIFAH KOeMEKTIH, XOFapbl KOMmKeTiMainiriHe we. [launeHTTepaiH MapLupyTTayblH XakcapTy, auMakTblK
TEHCI3MIKTi a3anTy XoHe CTUTMaTM3aLMAMEH KypPeCy YLLIH XyWeni Wwapanap Kaxer.

TyliHOi ce3dep: chapmakopeaucmeHmmi 3NUMENCUS, 3NUMENCUSHbIH y3aKkMmblbl, yakmbiibl OUa2HOCMUKa,
MamaHOaHObIPbITFaH KeMeX.

[faliekces ywiH:

CynelimeHosa A., bekeHosa H., BoweHkoea T., Kacuesa b., Aimkanueg A., benuxuna T., Ymebexos X., [Jocoe M.
dapmMaKopesnCTEHTTI AMUNENCUsAHbIH, LUEKTEYNi gnarHocTukanblk, (aktopnapsl // fbinbiM xaHe [eHcaynbik cakrtay. 2025.
Vol.27 (6), b. 101-108. doi 10.34689/SH.2025.27.6.012

Introduction diagnostic, infrastructural, socioeconomic, and
Epilepsy is one of the most prevalent neurological  organizational factors that hinder timely access to
disorders, particularly in low- and middle-income countries  specialized care for patients with PRE [9, 15]. A particularly
[5]. In most cases (approximately 60-70%), seizures can be ~ important issue is limited diagnostic capacity: decision-
successfully controlled with antiseizure medication;  making  regarding  surgery  requires  high-quality
however, in about one third of patients, pharmacoresistant ~ neurcimaging (high-field MRI), video-EEG monitoring, and
epilepsy (PRE) develops a condition in which seizures  often invasive electrocorticography. In settings with limited
persist despite adequate pharmacological therapy [12]. resources and restricted availability of these modalities,
Pharmacoresistant epilepsy is defined as the failure to  significant obstacles arise that impede appropriate selection
achieve complete or near-complete seizure control despite ~ of surgical candidates. Collectively, these factors
the use of two “appropriate” antiepileptic drug (AED)  exacerbate the problem, as patients with pharmacoresistant
regimens, administered either as monotherapy or in  focal epilepsy fail to receive timely surgical treatment,
combination. The prevalence of PRE ranges from 15% in  adversely affecting their quality of life as well as their
children to up to 34% in adults [4, 14, 17]. This condition  cognitive and social functioning.
leads to severe consequences, including psychosocial It is well established that specialized epilepsy care is
dysfunction, reduced quality of life, increased risk of injury, ~ provided through dedicated epilepsy centers. In
and premature mortality. Patients often become  Kazakhstan, three epilepsy centers are currently operating,
preoccupied with their condition, experience a significant  with the primary aim of delivering comprehensive diagnostic
decline in quality of life, and develop psychiatric  and therapeutic services for patients with epilepsy. All
comorbidities such as depression and anxiety. In addition,  preoperative and postoperative procedures are covered by
academic performance may deteriorate, social interactions  the patient, whereas the surgical intervention itself is funded
become restricted, and in some cases, complete social by the state. The Epilepsy Center of the Medical Center
isolation may occur [2,18]. Hospital of the President's Affairs Administration of the
Particular attention in clinical practice and research is ~ Republic of Kazakhstan (hereinafter referred to as the
given to focal epilepsy, in which the issue of  Center) began its operations in 2018 and is based on
pharmacoresistance is especially critical. In cases with interdisciplinary collaboration among specialists from
confirmed structural abnormalities and well-localized  various fields, including epileptologists, neurosurgeons,
epileptogenic foci, surgical intervention may represent a  experts in neurophysiology and neuroimaging, and
radical and effective treatment option [7]. As emphasized in  pathologists. Despite these developments, recently
clinical guidelines, for pharmacoresistant focal epilepsy, published data indicate that only approximately 25-30% of
surgical treatment often has advantages over continued  patients with pharmacoresistant epilepsy in Kazakhstan
pharmacological therapy alone [8]. have access to surgical treatment [1]. Consequently, only a
Nevertheless, despite clear indications and proven  limited proportion of patients with epilepsy receive
efficacy, epilepsy surgery remains insufficiently  specialized care at such centers, and the diagnosis of
implemented in several Central Asian countries, including  pharmacoresistant epilepsy may remain unrecognized for a
Kazakhstan. The most commonly identified barriers include ~ prolonged period.
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The aim of this study is to identify, using the experience
of a Center as an example, the barriers that limit access to
specialized care, with particular emphasis on the timely
diagnosis of pharmacoresistant epilepsy.

Materials and Methods

This retrospective observational study included 560
patients with pharmacoresistant epilepsy who were referred
to the Epilepsy Center of the Medical Center Hospital of the
President's Affairs Administration of the Republic of
Kazakhstan between early 2017 and late 2023. Patients
were divided into two groups: those in  whom
pharmacoresistance was first diagnosed at the Center (n =
467) and those with  previously  established
pharmacoresistant epilepsy (n = 93). All study participants
were of Kazakh ethnicity. A retrospective analysis of clinical
and anamnestic data was performed. Clinical information
was obtained from the epilepsy surgery database and
through review of hospital medical records. To ensure data
specificity and accuracy, all records were additionally
verified through manual review for consistency with the
diagnosis as well as inclusion and exclusion criteria.

Individual participant data included date of birth, sex,
ethnicity, age at epilepsy onset, age at obtaining the
Center's diagnostic conclusion, age at initiation of
antiseizure medication (ASM) therapy, duration and status
of epilepsy and pharmacoresistance, and, in cases of
surgical treatment, age at the time of surgery. In addition,
information on patients’ social status, place of residence,
and distance from the Center was collected.

Regions of residence were categorized into four groups
based on their distance from the Center: Group 1 - Astana;
Group 2 - outside Astana up to 500 km; Group 3 - outside
Astana at a distance of 500-999 km; and Group 4 - outside
Astana 1,000 km or more. However, for analytical purposes,
place of residence was ultimately dichotomized into Astana
versus other regions.

Inclusion criteria were as follows: age =18 years at the
time of referral to the Center; pharmacoresistant epilepsy
(failure of =2 adequately tried and tolerated antiseizure
medications); diagnosis consistent with the International
League  Against  Epilepsy  (ILAE) criteria  for
pharmacoresistant epilepsy; and Kazakh ethnicity.

Exclusion criteria included the presence of malignancy,
any chronic disease in a decompensated stage, non-focal
forms of epilepsy, and incomplete medical records.

Pharmacoresistant epilepsy (PRE) was defined as the
failure to achieve sustained seizure remission despite
treatment with two well-tolerated, appropriately selected,
and adequately dosed antiepileptic drugs, administered
either as monotherapy or in combination. In this context, the
results of therapeutic drug monitoring of valproic acid and
carbamazepine (Finlepsin), available at the Center, were
evaluated.

Ethical Considerations.This study was conducted in
accordance with an extended protocol for the secondary
analysis of anonymized medical data and received ethical
approval from the Local Bioethics Committee of the
hospital, as stated in Protocol No. 4 dated December 20,
2024, and in compliance with the Declaration of Helsinki.

Statistical Analysis.Statistical analysis was performed
using SPSS (IBM) version 26.0. Quantitative data were
analyzed as continuous variables and presented as

medians with lower and upper quartiles, Me (Q1; Q3), as
well as means with standard deviations (M + SD), where
appropriate. Qualitative data were presented as frequencies
and proportions and were dichotomized for analysis.

Quantitative data with non-normal distribution were
analyzed using the nonparametric Mann-Whitney U test for
independent groups, with results reported as medians (Q1;
Q3). Data normality was assessed using the Shapiro—-Wilk
test. Dichotomous and categorical variables were analyzed
using the chi-square (x?) test. A p-value of <0.05 was
considered statistically significant. Associations between
factors and pharmacoresistance were assessed using
Pearson’s chi-square (x?) test and odds ratios (ORs) with
95% confidence intervals (Cls).

Results

The results of our study demonstrated that the mean age at
which pharmacoresistant epilepsy was first identified at the
Center was significantly younger than that of patients with
previously established pharmacoresistance. The age at seizure
onset among patients with newly diagnosed pharmacoresistant
epilepsy was younger than in those with a previously
established diagnosis; however, these differences did not reach
statistical significance. The duration of epilepsy was
significantly longer in the group with a previously established
diagnosis compared to patients in whom pharmacoresistance
was first identified at the Center.

The proportion of male patients was higher in the group
with a previously known diagnosis of pharmacoresistant
epilepsy. In contrast, women slightly predominated among
patients with newly diagnosed pharmacoresistance; however,
no statistically significant association between sex and the
timing of pharmacoresistant epilepsy diagnosis was observed.

Marital status, however, was associated with delayed
diagnosis. Among patients whose diagnosis  of
pharmacoresistant epilepsy was first established at the
Center, the proportion of unmarried individuals was higher
than that of married patients.

Place of residence was not associated with the
timeliness of diagnosis. In both the newly diagnosed and
previously known pharmacoresistant epilepsy groups, urban
residents predominated.

In both groups, the majority of patients were unemployed
or not formally organized in the workforce. The proportion of
socially unprotected patients exceeded that of socially
protected individuals in both groups; however, no statistically
significant differences between the groups were identified.

Our findings also indicated that, compared with the city of
Astana, the number of patients with timely diagnosis in other
regions was substantially lower. These differences were
statistically significant and reflect a predominance of individuals
in Astana who received specialized medical care.

Regarding the overall duration of epilepsy, both in the
group with newly diagnosed pharmacoresistant epilepsy at
the Epilepsy Center and in the group with a previously
established diagnosis of pharmacoresistant epilepsy, the
duration of the disease exceeded 20 years. However, in the
group with a previously known diagnosis of
pharmacoresistant epilepsy, the disease duration was
statistically significantly longer than in the group with a
newly established diagnosis.

As shown in Table 1, the proportion of patients with an
epilepsy duration of up to 5 years was higher among those with
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previously established pharmacoresistant epilepsy, whereas a
disease duration of 5 to 10 years was more frequently
observed among patients in whom pharmacoresistance was
first identified at the Center. Patients with an epilepsy duration
of 10 to 20 years were more common in the group with
previously known pharmacoresistance. The largest proportion
of patients belonged to the group with a disease duration
exceeding 20 years. In this category, the proportion of patients
was equal in both groups - those with newly identified

pharmacoresistance and those with previously established
pharmacoresistance.

However, no statistically significant association between
the timeliness of pharmacoresistance detection and
epilepsy duration was identified in either group. Although
certain trends were observed when comparing the 5-10-
year and 10-20-year subgroups, these associations did not
reach statistical significance due to the application of
Bonferroni correction for six pairwise comparisons.

Table 1.

Clinical and Demographic Indicators and Comparative Characteristics Based on the Detection of

Pharmacoresistance.

Indicators Newly Diagnosed Previously Known p
Pharmacoresistance Pharmacoresistance
Gender 467 93
Male 233(49,9%) 53(56,9%) 0,21
Female 234(50,1%) 40(43,1%)
Marital Status 467 93
Married 213(45,6%) 57(61,3%) <0,006
Unmarried 254(54,4%) 36(38,7%)

Average age, years 36,0 (31,0-41,0) 39,0(41,0-56,0) <0,0001
Age at seizure onset, years 13,0(7,0-19,0) 21,0(13,0-33,0) 0,31
Duration of epilepsy, years 23,0(16,0-29,0) 27,0(16,0-32,5) 0,009

Place of residence 467 93
City 371 (79,4%) 81(87,1%) 0,09
Village 96 (20,6%) 12 (12,9%)
Employment status 467 93
Employed 156 (33,4%) 31(33,3%) 0,99
Unemployed 311 (66,6%) 62 (66,7%)
Social support 467 93
Has group 189 (40,5%) 40 (43,1%) 0,65
No group 278 (59,5%) 53 (56,9%)
Region 467 93
Astana 213 (45,6%) 66 (70,9%) <0,0001
Other regions 254 (54,4%) 27 (29,1%)
Table 2.

Distribution of Patients by Epilepsy Duration and Comparison of Risk Indicators (Odds Ratio, OR) for Newly
Diagnosed and Previously Established Pharmacoresistance.

Duration of epilepsy Newly DiagnosedPR  [Previously Established PR OR (95% ClI) p
(n=467) (n=93)

Upto 5 years 32 (6.85%) 7 (7.53%) 3,28 (0,63-17,1) 0,14
From 5 to 10 years 28 (6.0%) 1(1.1%)

From 5 to 10 years 28(6.0%) 1(1.1%) 1,25 (1,09-1,44) 0,05
From 10 to 20 years 89 (19.1%) 20 (21.5%)

From 10 to 20 years 89(19.1%) 20(21.5%) 1,07 (0,61-1,88) 0,82
Over 20 years 318 (68.1%) 65 (69.9%)

Upto 5 years 32(6.85%) 7(7.53%) 1,00 (0,39-2,61) 0,99
From 10 to 20 years 89(19.1%) 20(21.5%)

From 5 to 10 years 28(6.0%) 1(1.1%) 0,33 (0,08-1,40) 0,11
Over 20 years 318 (91,9%) 65 (98,5%)

Upto 5 years 32 (6.85%) 7 (7.53%) 1,07 (0,45-2,53) 0,88
Over 20 years 318 (68.1%) 65 (69.9%)

Given that the largest number of patients was
observed in the group with an epilepsy duration

exceeding 20 vyears, we further analyzed factors
associated with delayed diagnosis of
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pharmacoresistant epilepsy within this subgroup. The
analysis demonstrated that sex and social protection
status were statistically significant factors associated
with prolonged non-detection of pharmacoresistance.
Male patients had approximately a 1.5-fold higher
likelihood of delayed diagnosis of pharmacoresistant
epilepsy compared with female patients. Lack of social
protection reduced the likelihood of receiving
specialized care and timely diagnosis.

Other factors, including marital status, place of
residence (urban vs. rural), employment status (employed
vs. unemployed), and region, were not associated with the
timeliness of diagnosis among patients with long-standing
disease. Although a tendency toward a higher number of
undiagnosed cases was observed in  regions
geographically distant from Astana, these differences did
not reach statistical significance. The detailed data are
presented in Table 3.

Table 3.
Factors Associated with Prolonged Epilepsy: A Comparative Analysis.
Factors Disease duration Disease duration OR (95% ClI) p
over 20 years up to 20 years

Gender n=318 n=149 1,12 (1,02-1,31) | 0,02
Male 171 (53,8%) 63 (42,3%)
Female 147 (46,2%) 86 (57,7%)

Marital Status

Married 168 (52,8%) 86 (57,7%) 1,15(0,88-1,50) | 0,32

Unmarried 150 (47,2%) 63 (42,3%)
Place of residence

City 247 (77,7%) 124 (83,2%) 1,27 (0,88-1,83) | 0,19

Village 70 (22,3%) 25 (16,8%)
Employment status

Employed 100 (31,5%) 55 (36,9%) 1,18 (0,89-1,55) | 0,24

Unemployed 218 (38,5%) 94 (63,1%)
Social support
Has group 258 (81,1%) 88 (59,1%) 0,65 (0,54-0,79) <0,0001
No group 60 (18,9%) 61 (40,9%)
Region

Astana 139 (43,7%) 75 (50,3%) 1,31 (0,88-1,93) 0,18

Other regions 179 (56,3%) 74 (49,7%)
Discussion We identified an association between marital status and

The present study identified several sociodemographic
and geographic factors that limit access to specialized care
and contribute to delayed diagnosis of pharmacoresistant
epilepsy (PRE). The proportion of delayed PRE diagnosis
was higher among unmarried individuals and among
patients residing in regions geographically distant from
Astana. Moreover, we observed a proportional increase in
the number of patients with longer disease duration, with
more than half of newly diagnosed PRE cases being
identified only after 20 years of disease progression. Among
patients with an epilepsy duration exceeding 20 years, male
sex and lack of social protection were significant factors
associated with delayed diagnosis.

Although patients with newly diagnosed PRE in our
cohort were younger and differed in disease duration
compared with those with previously established
pharmacoresistance, they nevertheless had a substantial
duration of epilepsy (median 23 years). These findings
highlight the issue of late recognition of PRE and are
consistent with data from previous studies. It is well
documented that, on average, patients wait 15-20 years
from seizure onset before being referred for specialized
diagnostic evaluation or surgical treatment, which
substantially exceeds the recommended threshold of two
years of treatment failure with two appropriately selected
antiseizure medications, as defined by the International
League Against Epilepsy (ILAE) [10].

the likelihood of timely diagnosis, with unmarried patients
being more prevalent among those whose PRE was first
diagnosed exclusively at the Center. According to
international studies, having a partner is associated with
better treatment adherence and more regular follow-up
visits among patients with epilepsy [13]. However, within
our sociocultural context, this finding may also be explained
by disease-related stigma. Epilepsy remains one of the
most highly stigmatized neurological disorders, and patients
often conceal their diagnosis due to fear of discrimination
and anxiety related to the unpredictable occurrence of
seizures [6,16].

A statistically significant predominance of timely
diagnosed cases was observed in Astana compared with
other regions of Kazakhstan. Geographic disparities in
access to specialized epileptological care have also been
reported in other countries. Several studies indicate that
patients living far from specialized epilepsy centers have
significantly lower chances of receiving timely diagnosis and
referral for epilepsy surgery [19]. Therefore, the regional
differences observed in our study are not unique to
Kazakhstan and likely reflect broader structural barriers
within healthcare systems.

Despite the high proportion of patients with an epilepsy
duration exceeding 20 years, no statistically significant
association was found between disease duration and the
timeliness of PRE diagnosis across epilepsy duration
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subgroups. Nevertheless, the observed trends—such as
more frequent delayed diagnosis among patients with
disease duration of 10-20 years—warrant further
investigation in a larger cohort. The predominance of
disease duration exceeding 20 years in more than half of
patients whose PRE was first diagnosed at the Center is
particularly concerning and should alert clinicians to the risk
of prolonged under-recognition of pharmacoresistance.

Despite the absence of an overall association between
sex and the detection of pharmacoresistant epilepsy
(PRE) in the entire cohort, male patients in the subgroup
with long-standing disease duration (>20 years) were
nearly 1.5 times more likely to experience delayed
diagnosis of PRE. Recent meta-analytic evidence
indicates no overall differences between men and women
in access to specialized epilepsy care [11]. The sex-
related effect on the timeliness of PRE diagnosis observed
in our study among patients with disease duration
exceeding 20 years may therefore reflect specific social
and cultural characteristics of our country.

With regard to the impact of social support on the
timeliness of PRE diagnosis in patients with long-standing
epilepsy (>20 years), available literature indicates that
individuals with lower socioeconomic status receive
specialized care significantly less frequently [3], and low
socioeconomic status is associated with a longer duration of
uncontrolled seizures [20].

Conclusion

This study revealed pronounced social and regional
disparities in the timeliness of pharmacoresistant epilepsy
diagnosis and access to surgical treatment in Kazakhstan.
Socially protected patients and residents of Astana
demonstrated significantly higher likelihood of receiving
specialized care. These findings highlight the need for
comprehensive healthcare system interventions aimed at
reducing social inequality, improving patient referral
pathways through optimization of primary care practices,
and eliminating regional barriers by enhancing
communication  systems and implementing health
information technologies. In addition, educational and
awareness-raising initiatives are required to address
epilepsy-related stigma.
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