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Abstract: Over the past decade, Big Data and Artificial Intelligence (Al) have emerged as transformative forces in
healthcare, particularly in pharmaceutical policy, regulation, and drug safety surveillance. These technologies enable
the systematic collection, integration, and analysis of large-scale and heterogeneous data, thereby strengthening
evidence-based decision-making across the pharmaceutical lifecycle. International experience demonstrates that the
integration of Al and Big Data supports early detection of adverse drug reactions (ADRs), enhances pharmacovigilance
systems, automates regulatory processes, and accelerates drug discovery and development. Al-driven methods,
including machine learning and natural language processing (NLP), facilitate the identification of latent patterns and
risk signals from diverse data sources such as clinical trials, Real World Evidence (RWE), electronic health records,
and spontaneous reporting systems.

Despite these global advances, the application of Al and Big Data within Mongolia’s pharmaceutical policy and
regulatory framework remains limited. Key challenges include fragmented and poorly integrated data sources,
insufficient data standardization, underdeveloped information technology infrastructure, limited human resource
capacity, and gaps in legal and ethical governance. International initiatives offer valuable reference models for
addressing these challenges. The World Health Organization’s VigiBase employs Al and NLP techniques to identify
global ADR trends, the U.S. Food and Drug Administration’s Sentinel Initiative integrates RWE to support proactive
drug safety monitoring, and the Republic of Korea’s Disease Control and Prevention Agency has implemented an
NLP-based pharmacovigilance system for automated risk detection.

This study aims to assess the applicability of Big Data and Al in Mongolia’s pharmaceutical policy and regulatory
system through a comparative analysis of international best practices and the identification of key implementation
gaps. The findings emphasize the need for integrated data systems, harmonized standards, localized Al application
models, and robust regulatory and ethical frameworks. Overall, the study highlights the potential of Big Data and Al to
modernize pharmaceutical policy and regulation in Mongolia and provides evidence-based directions for sustainable
implementation aligned with international best practices.
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YHaacnan aMUIAH 6041010, 30XMUYYnanT, SMUKH alynrym
CyynuiiH apsaH xung ux erergen (Big Data) 6ananbiH MOHUTOPUHT 33P3rT LUMHIYNANUIH ron
6a xunman otoyH yxaad (Artificial Intelligence, xegenrery xy4 6ok 6anHa.1 SHaxXyy TEXHONOMM
Al) Hb 3pyyn MSHOUMH canbap, Tyxamnban Hb SMUWH 30XMLYYNanT, SMYUT3SHUA LWNAOBIP
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raprant, X3parnardynmH XsiHanT 33par  OfloH
TYBWWHA ereranunr uyrnyynax, 6onoscpyynax,
LMHXINSX 6onomxumir HaaXx 6arHa. OMnoH yncblH
TypLwinaraac y3axag, Al 6a Big DatabiH nHterpau
Hb 3MUIH 6oanoro 6onoBcpyynax ymn asubIr unyy
M3OP3MXKTIN, YP AYHTIM OOMroXx, raxx HeneeHumn
ypbO4duncaH Taamarnanbsir XWX, SMUAH XAHaNTbIr
aBTOMaTXXyynax, 30XxuuyynanTblH MNpOLEeCCUr
Xypaacrax 60nomxuinr onrox 6arnHa.?

Xnnman otoyH yxaaH (XOY) Hb MawunH cyprant
©onoH GarranuiiH xan 6onoscpyynantbiH (NLP)
apryyabir aluuriaH OrioH TepriMiH  ereraneec
aang
ypba4unaH

XamaapnbIr  UNPYynax,  3pcasnuir

TOOLIOOSIOX  eHAep Yagamkramn
aHanuUTUK CUCTEM HOM. OMUKNH canbapt XOY
Hb SMWWH HI3MT, YWNABIPMAN, HUANYYNANT,
X3PArnasHUn xaHanTblH Gyx Meunert erergeng
CyypuncaH LWWAAB3p  raprantbir  A3MXUX
Gonomxumir 6ypayynaar.

MoHron YncblH aMmunH 604noro, XsAHanTbIH
XypaaHa XOY 60noH ux erergiimmr Xapankyynax
ABUAL ereranuiH  cTaHgapTyvnan, 4aHap,
XapunuaH ysngaa, M3Ad3SIIMNH  TEXHOMOMNH
03n OyTau, XYHWA Heeu, 3pX 3yW, Eéc 3yWH
30XUUyynanT xaHranTry 6arviraa Hb 60auT LarMnH
OVH LUVHXWT3S XUX BGonoMXunnr xsisraapnax
fanHa. Nnmpg sHS cyganraa Hb ux erergen 6a
XOY-bIr aMuiH 60411010, XsSIHaNTbiH - XYP33HA
LWNHXIN3X  yXaaHbl YHAOSCMNANTINrd3p HAITraH
AVYrHA3X, OMOH YNCbIH Typwrara, TynramacaH
acyyanbIr cyanax waapgnaratamr ToOOPXONmK

6alHa.

CyanargcaH 6anpan

OnoH yncblH cyganraaHg wux erergen 6a
XOY-bII 3MUMAH LUMHY HI3MT, KAWHWUK TYPLUWAT,
dhapMakoBmXMnaHc 6onoH 604MorbIH WNNABIP
raprantag epreH awurnax danraar TaMaarnacaH
6anHa.’? OnoH ax yycBapaac OypacaH ereranunr
XOY-tan yangyynaH LWWHXIS3X Hb  3MUKWH
LWNIMKUATAUAH  WWaTHbI

AMXUNT, cynarnraa-

XODKYYIaNTUAH  Yp  alruMur  HOMIrayyrnax
BonomxTon rax Prieto-Martinez, Medina-Franco
(2021) oHuoncoH 6GanHa.? Muhammad Aasim
Shamim (2024) HapbiH ToM cyganraang XOVY Hb
SMUMH TaX HeneeHwun ereranuir 60noBCpyynx,
ypbOYUNCaH 3PCONUAT UIPYYNaxad eHaep yp
awurtan 6anHa.® JanxunH amuiiH candap XOY-
bIr ByXx WartaHg awmrnaH cyganraa 6a xenkyynant
(R&D)-minH 3apgan, xXyrauaar
LLUNHXUITO3HUIA VP aLlUrvir camxpyynax Ynrnang

Oaracrax,

XYYUH YapmaunnT raprax 6anHa. AHY-biH Food
and Drug Administration (FDA) caHaauvnraap
aMbTHbl TYpWWUANTBIr OYyypyyrK, LWWUHS 3MUAT
UINpyynax, cyanax yun sasubir xypgacrax XOVY-bl
TEXHOMOMMNT alumnrnax Hb canbapblH XKD
3apc camkpyynax OG0MOMXTON [3HK TOOLOOSK
b6anHa.*® AmepukunH HaracaH Ync, EBponbiH
XON60oOHbI 3M 3oxuuyynax bavryynnaryyg XOY-r
SMUNH XenKYYNanT, YWNABapnan, XaHanTblH Oyx
MeuYnerT awynryn, xapuyunaratan awmrnax
3apymbir  ©OOMOBCPYYMK, TEXHONMOMMNH ©preH
XOparnaar O3MXKUX LUWMHS OpYHbIr  Bypayyrmk
GanHa.” [anxunH apyyn MaHAWUAH GanryynnarbiH
(WHO) VigiBase Hb A3NXMNH X3MX33HUN SMUINH
raXk HeNTeOHUIN M3 IANNNIAT LyrnyynaarereranunH
caH oM. JH3 caH Hb XOY 6onoH 6GavranuinH
xan 6onoscpyynantbiH (NLP) apreir awwrnax
SMUMH TaX HONeeHUN X3B Madr, 3PCAdNUIAH
yar - xaHgnarbir - UNpyynaxag
AHY-biH FDA Sentinel Initiative Hb OGoaut
nanxunH erergen (Real World Evidence, RWE)-
WAr awurnad 3aMUnH arynryn Gamansir xsHax

awwvrnargaarse.

naaTgopm oM. OH3 CUCTEM Hb AMUIH X3P3rnas,
3MUIAH Tax Henee O6onNoH Oycag 3pcAsanuiiH

M3J3NNMAT  ONOH 39X  YYCBIP33C  HIITraH
LYrnyyrmK, ereranuinr aesTomaTt GOoMNoBCpYYIX,
apcoanuiir - ypbauunaHd  Toouoongor’  byra

Hanpampgax ConoHroc yrncbliH ©B4YHMIA XsHaIT,
Ypbaunnan Copruinax areHtnar (KDCA) Hb
NLP TexHonorua cyypurncaH dpapmakoBMmKUIiaHc
6onoscpyyncaH  Gereep

CUCTEMUNT 3H9
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CACTEM Hb OMMUWH T[aX Heneer ypbayunaH
TOOLOX, 3PCO3NUIAT TOAOPXOMIMK, M3433MNNIAr
aBToMaTaap Oonoscpyyngar 6arHa.'® 3parasp
ONIOH YNCbIH CaHaauyunryya Hb XWMWAM3J OKYH
yXxaaHg  cyypuncaH

CUCTEMYYAUNT aluurnacHaap SMUKAH  aroynryn

hapMaKkoBMKUNAHCUIH

Gangnbir  ypbguunaH Taamarnax, erergeng
CyypuncaH 30xuuyynanTbiH LWAAABIP raprantbir
A3MXKUX BONOMXKTOWI Xapyyrk 6anHa.

XapwuH MoHron YncblH Hexueng ux erergen 6a
XOY-bIr YArN3H cygarncaH 3p4sm LWMHXUITI3HNIA
OyTaanxs3raapnaramarn 6ereeqnxaHX Hb OHOSbIH
y3an ©Oapumtnan, ©6oanorbiH uur ©Gapumxkaa
TOAOPXOWMCOH TyBWMHA GalHa. ©OreranuinH
cTaHgapTymnan cyn, xapunuaH yangaa 6aratan,
uyrnyynax, Hartrax, 6onoBcpyynax TOrtTosnuoo
OyYp3H TeneBLUeeryn, Maad3nnnH TEXHOOTMMIAH
asa 6yTau, XYHUM Heel, 3pX 3yW, €c 3YWH
30XMLYyYynanTblH MEXaHU3M OFOH YICbIH XXULLIWIT
HUMLUR3ryn 6Garnraa Hb OOAUT sanraa yycrax
Ganna."

[AyH WwuHXuNras, Taamarnan

OnoH yncbIH TypLunaraac xapaxag ux erergen
6onoH xunimanotoyHA (XOY) cyypuncaH aHanmMTuk
apryyabir aMuiiH 604,10ro, 30X1uyynanT, aloynrym
GananbiH XsTHaNTbIH TOITOSLOOH CUCTEMTINI33pP
HOBTPYYJ19X Hb SMUWNH X3P3rnaaTan xonbooTom

nnyy
3pCOSNUAH  goxumor

apcasnuinr HapuMByYnanTam YHONaX,

3pT  UNpyynax, ynmaap
0oANoOrblH WNAOBIPUIAT HOTONMOOHA, CyypwunaH
raprax ©onomxuir 60OUTOOP  HAMIrAyYImK

GanHa. HAnaHrysa 60auT O9NXUAH  erergen

(Real World Evidence), thapmakoBMXUNAHCbIH

M3493M3M1, KMAVHUK  TYPLWNATbIH  ereranuvmnr
HOITr9H LUMHXII3X Hb SMUIWH aroynryn Garngan,
YP HONeeHum yHanraar ynam 6050BCPOHIyI
Gonrox 4yxan cyypb Hexuen 6ongor. 3arasp
TOITONUOOHBI aMXWUNT Hb 36BX6H TEXHOMOMMIH
O9BLUNS3P xA3raapnargaxryn 6ereeq ereranuninH
CTaHgapTyunan, 4aHap, XxapwnuaH ysngaa,
WHCTUTYL, XOOPOHAbIH M3433M13/1 COSMUIILOOHbI
yagamx, meH XOY-bIr Tannbapnax 00noMKTOMN,
xapuyunaratam, €c 3yrhH 3apuMmp HUALYYSH
awvrnax 3oxuuyynantranm wyya XxondooTown
GanHa. ONOH YNCbIH XULWIA3HYYAIIC Xapaxag
3pX 3yW, €C 3yMH TOOOPXOW OpYMH Oypasarym
Hexueng XOY-g cyypuncaH wuianyygunr 6ogut
X3PANKUNTSA  HIBTPYYNAX34 XYHOPAN  YyCcax
apcaan eHaep banpar.

9Orssp HoTomrooHz TynryypnaH MoHron
YRCbIH 3MUH 60451010, 30XMUYYyNanT, XsHaNTbIH
candapt ux erergen 6onoH XOY-bir awwmrnax
OOMNoOMXK, X3pPanKUNTUNH GoanT caan 6apxLiaan,
VHO3CHUMN  OHLIOIT

TOXMPCOH  HyTarwyymnax

OHOBYTOM  3arBapbir  LOrLOOp Hb cyanax
Waapanara ypraH rapy ©6anHa. Tyxannban,
ererannnH 3x YYCB3PUNH canaHrng Ganpan,
cTaHAapTYMnnbiH gyTMar 6angan, M3a3ansviH
TEXHONOMMNH O34 OyTuMrMH  ganraa, XyHun
HEeBLMNH YagaMKUIH Xa3raapnant Hb 60410rbIiH
TYBLUHUIA CaHaauunrbIr NPakTUKT X3P3anKyynaxag
caag 6omk 6anHa. ONoH yncbiH TyBLWWH BGOSOH
MoHron YncblH 6HeernnH HexXuenumH sanraar

[lapaax XYCHIrTa HarTraH xapyynas.

Table 1. Comparative Analysis of International Experience and the Current Situation in
Mongolia

Area of Analysis International Level

Situation in Mongolia Research Needs

Clinical trials, Real
World Evidence (RWE),
Data Sources

pharmacovigilance, Electronic

Fragmented, isolated Mapping and integration
data sources of data sources

Health Records (EHR), genomic

data
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Data Standardization

WHO, HL7)

International standards (ICH,

Assessment of
standardization
feasibility and
requirements

Lack of unified
standards

Al Utilization L
monitoring

Early risk detection, real-time

Limited and primarily

Development
of localized Al

conceptual . .
P implementation models

Policy Integration

Regulatory documents,

implementation frameworks

Primarily theoretical or
policy guideline level

Mechanisms for policy
implementation

Legal & Ethical

Framework principles

Established responsible Al

Evaluation of the legal

Not fully defined and ethical environment

3H3XYY cygariraa Hb OJIOH YICbIH TypLunarbIr

XapbLyynaH OyH WWHXWUITDK, YHASCHUA Hexuena

TOXMPOX

6ognorbiH  GOMOH  X3PINKUATUNH

UYMITIANWIAT  TOOOPXOWMIIOX0O, OHOMbIH TeAunryn

NpaKkTUK a4 XonoboraonTon rax y3ax 6anHa.
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