Q0C3




9) =T Rramr g - 9T qETEE
) Ar |erar Selr - gHEH
3) A RO g3 aemE - gEe s
¥) 1 ITHAT TR - gHEH
PO 1 = |G - gHEH
%) S W O - gHEE
©) = faear sirefr - gHEH

IRV (Disclaimer) : T dMM® e UJd BERTARES Rl NAGIRG
gRUM 995 dEdHew @I ol faRes g |



AT ARBIR T 7. 09-¥8R083, ¥R0¥3R
T TAT WEl Taogdl Aol e T . 40035

e YUer 9y

e et fawmr e s

AT HaATS

fafyr erawar AR IERTT a9 AifiE qefaT TR AR YHE Ttarar,
Judted, (AR Ted qAT SUR ST TET WA qEEred SR TR FeETer
fepT et IEqd T 9TSaT A end g |

SEATESTHT TSR] SATNT IUEART, RIS, THATEIHTT ¥ Fesl Teadma Hroiept
gfeeraar 79 faumTer v fETd & 1 a9 SEeadTs ATCHATT e ANt St &,
TR A, aoR AHA, (AT qor (AT quTeles aHATed 93¢ aAre
AR 3, |

afvadefiar fava sfufa domr sfausr 7ot gfafa =@ T dEeReg awEET T
fomaer fepma, eiafy SoT, TRl 9T Il SRIERATATEH ehd ¥ qiqagar
AT WU e T | AHIAT A Gl FAT ATERET Side AAIAEEd! ATHAT
w1 fgeaerdr & 96 qaal giersitae gfa<re (Antimicrobial Resistance), A
gy geae, At et ITe aHar qUr AqTeAhl e dAaedrer Aty fAaHTdr
I A0 SATCHT B | AT, Aoty fasmaan wewes dg fawm T T4 gfafaer ganmer
framHe qoelieTg fAvear semafud T GeH aArse SISad ATaededr [t e
B | AiAd SAeTeh T FIaal arasia [aNTel SRGHAT AT (HaH, TR A=,
TR AITHA, AT qReT (R, feforae yomediert faeame qan svariftes ATIavesEa
frameebTr sremaeTs aTafHeRdTHT T ATUHT B AT TATHEE ST R ST
Al T TIT AT STAATE FRETHT Hecaqul FRTET (ATUHT (q9ard faust g |

aieadaeiTer faea afeaeTar SurereRr Ul fHEEE qumelTers qvh g TaeRRy, AT
7 favaad auTed AR, AT IERT, WRedHT, faw, oeEvarhdr qadr qeer
TERATATEE b ¥ qHg AURE™ & | A faqar fasme, gfafy 7 awriftea
IHE ARATATS ATCHAT T8 AETT JAT VAT AOTeTepl Te= qAfe=ra T+ fgermr
[ RT FReeR uidag &g |

oty e faamgRT gERTa a9 At gutaae faamrer wfafafs, Sodfar,




o Tea, Aty e auaTaiaE fqua qur arEr rfeenars gide Aty aew
ARFRATATEEHT AT HATH T FEAATH JTARNT AT &TAT ARTTT T ATET (ATHT G 17
AT FATCTRT THTITAHT TAT TAT ATCAET FTHT ARTA [ATIAGT TV HETTHTTEEH]
ETeeF geIaTe Ach TTa, AHHT THA THH T JTATNTATHT ATNT STHHBTHAT S<h 6T, |

Rrarr @<
ERCEIGENED



Antimicrobial resistance & Antimicrobial Use:

1. | Antimicrobial Use in Nepal : A Critical Whistleblower for the growing threat of Antimicrobial Q-4
Resistance

2. |qe1 @RS FAT YiqWifad Ul STANT (Antimicrobial Consumption) ¥ gfersitas gfaRta %99
(Antimicrobial Resistance: AMR): SAT<TehT T3 I 'civ-ﬁc'l\l, AT T T AR

3. | FurerHr gfasifas Safaerr Seate, AT, fadqwer, aud qur AR adAr SHEedr ¥ AR 93-99

4. |gfgsifas sfiufaet sqEr 94T ¥ 9fqRig (Antimicrobial Resistance): TaTerl oRT TR | qz5-33

o o
NIESIEEIRSIRZ RIS

Pharmacovigilance :

5 | Adverse Drug Reaction Reporting in Nepal - Progress Report 2025 3-3%

6. |fufa qreTaTE Wge SIS TuHiaE "itAT Jv_30

7. | Artificial intelligence in Pharmacovigilance 39-3%

8. | WHO Certification Scheme and Regulatory Reliance 33-3%

9. |Veterinary Drug Regulation in Nepal: Challenges, International Practices, and Future 3Y-¥0
Directions

10 | Transforming Laboratory Efficiency through LIMS: Strengthening Quality Control Systems for ¥9-¥3
Regulatory Advancement

11. |Recent Advances in the Treatment of Helicobacter pylori Infection: A review in Effectiveness ¥3-%9
of Updated Therapies

12. | Role of National Medicines Laboratory (NML) as the National Reference Laboratory of Nepal ¥5-40

13. | Common Pitfalls in Analytical Method Validation Y9-9%
14. | agae IART: q@@R, A T afaey YE-1\9
15. | q9THT 0 T[T AGTATIAHT TAET, SAEATT ARTUTH Hewd qAT HHIAEe R TIHEH Y5-%9

16. |Bridging Education and Regulation: Strengthening Medicine Product Recall through -5
Academic—Regulatory Collaboration

17. |sfafar IodTes T AT T WHO GMP Guideline F®IfsTH gHTOfieReor fvasr @aef simfr |  wo_zg

ST T

18 | efufyr e AfAfawr fAfT R053/0% /30 A TEHT 4o A TSHH MUATHEAR ATHGEH 9
qUFT AT ST FAT TAT AIAATEEERT =T

19. |dfy Tedredr afafaer ffq R053/0%/30 T FEET Yo A ToHHT HUAHAR TR cz
AT AUHT AufaessT G

20. |3ma R05R/53 HT WUHT Al fFAT (Recall) w1 =T z3

21. |dufy sgaRar AT ¥ AaE BT AT, R053/53 AT AR TRUHT FTIesh! %0
faaor

22 | Highlights of WHQ's support to DDA (July 2025- Feb 2026) 29-%Y

23. |ar.d. R05R/53 HT fqunrare S Afvusr Aecadul g %99







Antimicrobial resistance & Antimicrobial Use

Antimicrobial Use in Nepal : A Critical Whistleblower for
the growing threat of Antimicrobial Resistance

Introduction

Antimicrobial resistance (AMR) is one of the most pressing
global health threats. Updated Global Burden of Disease analyses
estimate that bacterial AMR was associated with more than 4.7
million deaths worldwide in 2021 and project approximately
1.91 million deaths attributable to, and 8.22 associated with,
AMR by 2050 if unchecked, with significant economic and
health burdens in low- and middle-income countries like Nepal.
In Nepal the burden is already severe. In 2019 an estimated Kiran Sunder Bajracharya
6,400 deaths were directly attributable to AMR and 23,200  senjor Drug Administrator, DDA
deaths were associated with resistant infections, placing AMR S
among the top three causes of death in the country. National laboratory surveillance continues
to document high rates of multi-drug resistance among priority pathogens (e.g., ~51 % of E.
coli, ~56 % of Klebsiella spp., ~72 % of Acinetobacter spp.).

Because the relationship between antimicrobial consumption and the emergence and spread
of resistance is well established, monitoring use itself functions as a practical early-warning
system. Excess volume, predominance of broad-spectrum (Watch) agents, or rising Reserve use
all signal mounting selection pressure long before clinical resistance rates become irreversible.
The WHO Global Antimicrobial Resistance and Use Surveillance System (GLASS-AMU)
supplies the standardized metric—defined daily doses per 1,000 inhabitants per day (DID)—
needed for temporal and cross-country comparison.

The WHO AWaRe classification further stratifies antibiotics by their resistance-selection
potential: Access (narrower-spectrum, first-line), Watch (higher resistance risk), and Reserve
(last-resort). The 2024 United Nations General Assembly political declaration and WHO
targets call for at least 70 % of total antibiotic consumption to come from the Access group
by 2030.

A practical way to understand the pressure driving resistance is to examine antimicrobial use
itself, since the relationship between antimicrobial use and resistance is well documented. For
this reason, antimicrobial use can be treated as a kind of whistle-blower: when use is excessive,
poorly targeted, or dominated by higher-risk agents, it warns that resistance pressure is rising.

National Trends In Antimicrobial Consumption (2016-2024)

Nepal's antibiotic consumption has fluctuated considerably between 2016 and 2024. Total
consumption increased steadily from approximately 40 DIDin2016to 57 DIDin 2019, reflecting
growing antibiotic use in both community and healthcare settings. A sharp rise occurred during
the COVID-19 pandemic, peaking at 79.53 DID in 2021, likely due to widespread empirical
and often inappropriate prescribing of antibiotics for viral respiratory infections, concerns
about secondary bacterial infections, and increased self-medication. Following the pandemic,
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consumption declined substantially to 28—33 DID during 20222024, suggesting a return to
more routine prescribing practices.

Table 1: Total antimicrobial use (DID) by Major class, Nepal, 2016-2024

Group 2016 2017 2018 2019 2020 2021 2022 2023 2024
Antibiotics 40.37 50.83 48.89 57.10 50.15 79.53 28.48 33.27 29.43
Antivirals 0.07 0.21 NR 0.29 0.27 0.31 0.66 0.18 0.22
Antifungals 0.24 0.18 0.17 3.59 3.00 2.79 1.99 1.50 242
Anti-TB 0.03 0.02 0.04 0.06 0.05 0.08 0.16 1.07 0.05
Antimalarials NR NR NR 0.09 0.13 0.21 0.02 0.14 0.24

NR = not reported

AWaRe Classification: The Core Stewardship Signal

The distribution of use across AWaRe categories is the most policy-relevant indicator (Figure
1). Access antibiotics reached a maximum share of only 36.2 % in 2024—still less than half
the WHO/UN 70 % target. Watch-group agents accounted for 47—74 % of total antibiotic DID
in every year examined. Reserve use remained low in absolute terms but showed a modest
upward trend after 2021. A non-negligible fraction of consumption was classified as “Not
recommended” in several pandemic-adjacent years, reflecting continued circulation of fixed-
dose combinations lacking a clear evidence base.

These national figures are corroborated by independent hospital point-prevalence surveys.
A nationally representative multi-hospital study reported inpatient antibiotic consumption of
29.8 % Access, 70.1 % Watch and 0.1 % Reserve; ceftriaxone and piperacillin—tazobactam
dominated the Watch category. Earlier Fleming Fund—supported PPS work likewise found
average antibiotic prevalence of ~69 % of inpatients, with >50 % of prescribed agents

belonging to the Watch group.
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Figure 1: Use of antibiotics (DID) by AWaRe classification
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Use by Antibiotic Subgroup (ATC Level 3/4) and DU75

Disaggregation to the ATC3/ATC4 level reveals the specific pharmacological drivers of
resistance pressure:

Macrolides (JO1FA): Frequently 17-30 % of total use (e.g., 8.24 DID / ~28 % in
2024). High macrolide exposure selects for resistant Streptococcus pneumoniae and
other respiratory pathogens.

Third-generation cephalosporins (JO1DD): Consistently 18-25 % share (5.53
DID in 2024). These agents are major drivers of extended-spectrum B-lactamase
(ESBL)—producing Enterobacterales.

Fluoroquinolones (JO1MA): Historically dominant (up to ~29 % in 2016) but
declining to ~9—10 % in recent years—a positive trend that should be protected.

Penicillins with p-lactamase inhibitors (JO1CR) and nitroimidazoles (P01AB):
Substantial shares reflecting common treatment of respiratory and gastrointestinal
infections.

Drug Utilization 75 % (DU75) analysis shows marked concentration: typically, only 5-9
substances account for three-quarters of oral antibiotic use. In recent years azithromycin and
cefixime (both Watch) have ranked at the top. Parenteral DU75 is dominated by ceftriaxone,

often exceeding 40 % of all parenteral antibiotic DID—mirroring the hospital PPS findings.
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Figure : Use of parenteral antibiotics (DID) that made up 75% of all parenteral antibiotic use
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Regional and Global Comparisons

Nepal’s consumption levels are comparable to or exceed those in several South Asian peers,
underscoring a shared regional challenge.

South Asia Snapshot (approximate DDD/1000/day from GLASS and national reports):

e  Bangladesh: 27-62 DDD (high variability, oral route dominant; increased during
2021-2022).

e  Pakistan: Significant consumption with projections showing continued high use;
notable fluoroquinolone and cephalosporin reliance.

e India: Among the highest global consumers (often >20-30 DDD nationally, with
massive total volumes due to population size). High Watch group use.

e  Nepal: Averages ~30-50+ DDD, with peaks higher than some neighbors but patterns
(cephalosporins, macrolides) similar.

Global Context:
e Many high-income countries report <20 DDD/1000/day with stronger stewardship.

e South-East Asia Region often shows higher resistance burdens (e.g., ~31% resistance
in key infections per recent GLASS).

e Nepal’s data shows higher reliance on critical antibiotics compared to optimal AWaRe
distributions recommended by WHO (Access >60%, Watch/Reserve minimized).

Nepal has made progress through GLASS participation, national AMR action plans, and the
Department of Drug Administration’s regulatory efforts. However, data gaps (e.g., private
sector coverage) and enforcement challenges remain.

Policy Landscape and Progress

Nepal enrolled in GLASS-AMU in 2020 and has submitted national data, enabling the time
series presented here.!* The revised National Action Plan for AMR (endorsed by Cabinet
in 2024) adopts a One Health framing and explicitly prioritizes stewardship, surveillance
expansion, and regulatory enforcement.* Concrete regulatory steps already taken include

¥ | 3hwel cagzen [Reor, aiffes gaifde - 20T3



mandatory red-line labelling on antibiotic packaging and restrictions on the import and sale of
agents absent from WHO-recommended lists.?

Data gaps persist—most notably incomplete private-sector coverage and limited linkage
between AMU and AMR datasets—yet the existing GLASS-aligned series already provides a
sufficiently clear whistleblower signal to guide immediate action.

Recommendations

1. Institutionalize AWaRe-based stewardship. Adopt national and hospital
guidelines that preferentially recommend Access agents; audit compliance quarterly;
set facility-level targets for Access share >60 % within three years.

2. Reduce high-volume Watch agents. Prioritize stewardship interventions on
azithromycin, cefixime and ceftriaxone—the substances that dominate both national
DID and hospital DU75 lists.

3. Enforce prescription-only sales and curb self-medication. Strengthen inspection
of community pharmacies and public communication campaigns on the risks of
incomplete courses and non-prescription use.

4. Expand and integrate surveillance. Extend GLASS-AMU coverage to the private
sector and primary-care settings; link AMU metrics in near-real time with AMR
laboratory data to enable feedback loops.

5. Accelerate National Action Plan implementation. Secure dedicated financing,
establish provincial stewardship committees, and publish annual public dashboards
of AWaRe shares and priority-agent consumption.

6. Regional collaboration. Share best practices and surveillance protocols with
SAARC partners facing similar Watch-group dominance.

Conclusion

Nepal’s GLASS-AMU data provide a robust, standardized “whistleblower” on antimicrobial
use patterns that strongly predict future AMR burdens. While total consumption has moderated
post-pandemic, the persistent dominance of Watch antibiotics and low Access share signal
ongoing stewardship challenges. Urgent, evidence-based interventions—guided by these
data—can help preserve antibiotic efficacy, reduce treatment failures, and mitigate the public
health and economic consequences of AMR in Nepal.
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G AT Wogdl, Quarantine YU, Vaccination &TIR® 94T IHAT fHae=or
JUTIE® I3E 1 G Ulreardiicd [H¥Ral Se@d ST Tersd Al |

gwar stfiafg T Seedar

fepam, a1 witafees, oafar sy qur ey fafecaseesr fataa arfaw qor
AT FAHH ATAITF T | TR A0 TRy w297 THEErR] T T4
T Sfawg |

Tpfus IUHEEHT UaEw

ufrdamdiichel [a®eds®l ®IAT Immunomodulators, Essential Oils, Probiotics,
Prebiotics 9T Herbal Feed Additives ST SUTTEEHT TANTATS YTHTET T Ak |
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90. U TATELT HGHTRUTHT (One Health Approach) TafegwaT
AMR fareorest 1T Uebed &A1 9o qaTeT gae | WA, T T4 ardraRvig e
THAHE el ETHT ATSTH! TR Tg-31T JHAT AaTF 573, |
TF AT FREH0 A=A

o [HfpcE®

o UY ihcE®
o ATATR [q7
o ATHHTT HEJT
o ifq fAwaT

o ity fHaTHeE e
A Fehd AINRE grg | AUl HT-ATMT ATTHAT T ATIRUTATS
FEINTT &IAT 3¢ T THIH ATTTFAT 2 |

qq. forsems
giaaitas  fiufaee 79 T@TE qAT qUTHET ITATIA YUl AT Hedvd Wecaqur
e g | qarta, fadeer atrafea qor ataaedt v gfastas gfadeer iR
Teha [AFATEREH B | TUTCTHT TITAT ATIHT A9 ATIrETEorE T AMR SifaH
A FAal AFLITHT TEHl M@+, |
gfe gy gfaafaes dwfs ITaET AR AMR Surveillance, BT &R Sfd®
e, Fafercaebra qUiRaetor qar ST=raa1 FRFHHATS I HHATAT R0 T AT
AT THAEEH ITAR GHA AT T g, |
JEFRY, Aoty e faarn, g9y Far fasr, o1 Fafecas, @ty sraar, feam
qgqr Aifq fAaTaEEaa gufad garaHEThd "Responsible and Rational Use of
Antimicrobials" @TE FENTT TH ATALTF G | Tl JATAA AT T WA, TAHTE
qAT G FREATH (01 AW AT g |
faEe® (Recommendations)
997 & Veterinary Antimicrobial Use Guideline FST3aT A1 @1 T4 |
ATt TTTHT AMC T9T AMR Surveillance Network fa&™ 19 |
hTH TRAT AETT Veterinary Supervision @R T4 |
sfer fesaT qar ATHA yoerr fefedrgs T |
T ST AT AN AT TATAHNT TIHT FATEIT T |
Biosecurity 4T Vaccination ®TI#H fazar 7 ufeamdifas Muzar gersy |
JHTF IJUTAGED] AT 4T JANTATS Gredrad T |

G M X X w0
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T U= SRt STaT ¥ TedT

giaaitass srafuer faemma smafae fafecr fasmaer gaswT
Hecd Ul IUATEHE T 21 | %A q0A I FHHIH
FRU H g AARAT TEHT WHA AT AT Fiqeliad
Auferss PRV TWIAT SHadah A4t agT TR TTH 3 |
TAT AT 8 GhTHE ITEEE! TATARRT ITAR qfeqoliaew
AR JUASIAT GFAT TATTHT &7 | ;
qfgedT Hfe aUEwEHT Jiaaias ATIfgH  AcATas  qar e az;:
AT TANTHT PR (e wOH GRS EE I o s ATATAHAT T (MIAN)
(Antimicrobial Resistance, AMR) @@ ®9HT afate®l S | S
farea T@mee T (WHO) o Sfesifad Gfarierrs WTee Tarearst AT GeasivaT &el araetie
ST FAATCHE Thebl &IHT e IWhl G | AU 9T 79 THEATEE AGAT Eh]
ST | AR A GAAT GiqetaE AR TAN @ wqur afezgdr g o e
e FAT faean, THIEARAT ATl Fee JqeeddT, AT St Fa= T al (self-
medication) fafhcadar Teamefamr s@mf == T broad-spectrum antibiotics T sgaT
AT Fiqaitass Tdfger] ST (Antimicrobial Consumption, AMC) afg 9eze®! o |
FEET Resistant Microorganisms @1 Figel ATTTRT ITAR JUTCATATS Al AT Febdd
MGURT T | T AT Fiqaitaeh el AT, JeATe, fanTie, Toear fHa=ror qar
farsr-fad=or qumeliaTs a9 =Eferg T A9iae aATsT A ATAvAE HEHHdl © | I
FTIAT AT Zaear fF9FT (DDA), Ereeaddl, diufa qrarawar, Aty IarT, faaws qor
THIU FRIFRATATEED AI¥RT AfHHT 787 |

uferoifae StoRr Trafer adamer srewr

AT AT fAbTE e HAFHT TRTHE IETEw A% I HeT e G STHT e
B | A RretT, AfhRTa AEERTS, SRR, SAael gig, ArdaEReid qgue, @
YATHT AFHE TEA, TAT THHTA ITEEh] FigehT PRV Gieoiiadh Auiedl ATaeaear
7 1 feq ulfafew afezeswr @ | faormmer fafv= Iemes, 9em@m 9ur gar AMEE audn
YT GHAEED] JUARHT Giaaiiass AAdl AN Ak ETHAT TSEH ) |
FITS-9¢, WETHITHT ATCrAT Giersiieres oiae AN o= el fauesl far | wrsee
AU NTAAHR] SR ARATAR] ATHA] THA Giaolider STedl TIET 9 AaTael
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giaaitas ufaedr ITEET (AMC) 3fg T TS TR S | SIIdT $ART g4 fsiiad
drafues faael dmfres amarg qoar @l dofies SATEEE! IAET ARG T
g TH B | fq "I AT, qEoT a9 AR(Ad a3l Ueearaiicd (Reserve Category
Antibiotic) ®T SUTIe®e®T AT TUTd A%k ATATTHT (R TEHT 3 |

ufesifae stofireeT Scurge qur samaeT fafr

TITTHT ieoiferes Suieert amand, Iedred adr faaqeoraee=dy & o Fawr oaanre
fraae g | Al U9, J03W, el gdT fHEETEeT, j03s, d@fa gar wMEtEE 06,
itz sty i HIAT ATURET FIAT EWH G | AT BT JAT ATEEmR T 59T
T, ATUTh T AT ATITaEse! THT TART GIAR=d T ard gfdsitad gfaere
(AMR) =1 91 &7 |

(@Y o

TUTTHT FicToiiaeh el 9 AT Icqrad T4 ATe-el AN AT dm T Hraty
FraeT faarTare Icred FAfd faqus | Seares I AT ged it gergs gt
AAYTF &vg, | [T ATOf ST SHifcqer GR=eT, ST Tich, IHHT T VAT JUTeATehT
fréreror 18T S SeaTe TR TSI TED, FEET AT Aiaew Jeared gfawn, raratie
AT, SIS FH, FeAT GAH G, IATET GRAT, URAY e gfqaed, g
A& (stability test), @THTE TAT Fafagawavdl RO faaver J91 THIE | AT IeaTad
T JARTS Good Manufacturing Practice -GMP) HTIGUE UTeAT T+ ATHaTT TRUHT 3 |

gfereiferes et =T ArafreRt ATt T faaell Jeqrae FFIHIRT FureAfed At
HTATh AT (ATRTETE AT FAqT qT ATATT AT (v, | AT Feharar fagefy Searame
Aifqer H<reqor it ool SR Aifaed =T, AR, ITHRT qAT TURAR. JUITeATeRT
FiAfeerdar 1t AT faRTET IeATeE IAT TET T ATHiURT JeATE T STHT Gl 8T
FITATIF IATET FHOTT, WHO-GMP THTITIH, &R TEeq0 Gfqaad, Fmaca qeieqor
(stability test), #ea, Certificate of Pharmaceutical Product (CoPP) iRl ATA AR
PRI ¥ [FaR0Es o7 T | [aamTer SAraedes SEHT THAT TaT0 TR MR Uah! qedb g
o okt faaurer seAfa favg | a9 IBRAT ST URAY WUHT AT TabEAT AR
grare qor fath faawer T sreear w@ed |

Srerfir 2w fawmrer i

ey e faamTer THTaer (HaHweET RO TATrHT MO ARl TEe faear
HE Ul ANTA TR @ | (9T St al GiRar JRiae Jeaihaer ATERAr =
Ty | faemrer siafy A, j03%, el 7qr fEwTEe, 036, @ty Tqr FEfafy 06 T
aiftear sty Sifqer afamar 20 Aty sarardedr, dfy Soarees, e 9 AT, gt
HTHAT TAT ATIAT BIEAT AT T TR T/ S rHeerT qre fa9mT deaiide e
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IR TANTAT STTTehT TUAR TIReTor T &1 TEs | T G 39T ANKEATS
ST, T ¥ AGRIh ATHIURl JqeedT AT I & |

JUTEAY ferareroT ¥ Post—marketing Surveillance

fsmTer Post-Marketing Surveillance (PMS) @vafva srdfafy qamw Y qcde a9 Soiaer
URAY FYRTTT AT Post Marketing Surveillance (PMS) #5H I=a1ad TH B | T
T SASTRHT [ I-faaeor TgReshT ATuferebl THAT Febard I AMTT AT TARTATEATAT
TRIETV TTewe, | UIEARE, qabel] a7 HIIRueiaueiael sty dfauar feshr Iaepr, frar
(recall) TaT =1 FEAAI FRATEl Mg | [G9NTT Yo A1 AT A7 qHeg giqead
TTEAER T BT TARAT IVTh, ATRATH I TG AOehl ITAear qiaread
TH 3 |

ufeaifas sttt faa=or yorredt

el ATy FeqTEehel AT IATET qliehUehT 4T ANy fashar |k T Aoy Araraes
fermT-fareor wfeweg | GgT BT, SR BT qAT TETEd FRATATRT [aRTHE ATafg
TG | TF OO JOTeATRT (e qo7 fHfeeqor/ saaa sty srewen faamre wfy t=, e
a1 Frafaty ¥ Ffearer qul areATRr Gt 15 |

AAETE TIHT TATAHT T GieTSitah AT THE “@” A=A STFael [ARIeaHAT fahi-
faaeor T a9 qdd | 9HE ‘F” T ‘@ @ dmtaes fafhcamer Gfehwe faem
fershT-Taraeer ¥ YART 9 FATe %l g | ALTATAHT ATHA: [Hiheadhebl (TR FTAR
RTHATETE AT faaeer g7 T FE1 2aaed a7 YTl aiedd diaws, | ¥ ATHaElIsd a9
a1 BIHATHT 99 47 29 907 STHT qTe1 qUHT g7 | 8- ST ferrdesa fafecasars
Fe@re fad widEe gfqefas Oy @ T e gy [FaERAr A S99,
TETEIN, AT e AT TE@TAT STEql qTH AEUET T AIAeee qovd Jasiias ATore
TART T AT B, | IHAT GoaTedehed THA [E@RTHIR! TaTd a7 SATAT¢H HRIT ol TTehe
Sfer famr Teept 3fEvs | T YepReRT AT SO FANT T AT (Self-Medication) T ST
TANT (Irrational Use) & T d% TANT SfeRedl T SrHhradl gidqeias yiae (AMR)
SET TR GHEATATS Ferd [QUel i |

ufstfere afeifier Iwer (AmMc) ¥ ufastfas afa=r (AMR) @Y addT

AT

giesifae Safaer IR (AMC) w=rer fAfv=rg @wa 7 fafiyea segermar #fq amma
gfasifaes STOfT TERT AT q= HIFATs JA1SS | AMC T T2 (MR T gfasitae giasia
(AMR) fHI=0TehT =0 Hecaqul AR &1, feheier Suferel emaedes a1 srcafad gamTe
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FEANFEEHT JIART TR (A TRISH, | T afgeat e giasttad afasr
HT TANT IJet@r g &IHT Tl 1@ | [T Meropenem, Vancomycin, Clindamycin,
Azithromycin, Cefixime, Ceftriaxone, Ciprofloxacin, Amoxicillin-clavulanic acid ST&T
qofaes O TN qE2ead o | AW 8¢ gfqeiiad arafy WHO T Watch category T
TS, AT qd AT Aty garaerr v afq afrafed i quar gfade (Resistance)
farepTarepT SifE@w &% gveg | FIfag-q% HETHIIHT THAH T A2t THAT TUH AT 9f
gicreifaer SRt T AATIE TANT TR Fiqiiad ATTSl ITART T T giqeiiad
gfaerg (AMR) Safed TH-AT F TUHT T |

gfeeifa® gfa=ra (AMR) 9T Bacteria, Virus, Fungi a7 Parasites & #TSferl qeIraers
fore a1 gfarte T erAar faepr T &7 | Fet & afed afed e g aREueE ITEr
el FHA el T8 a1 IT=R Aald ATHI & &7 I Hlecdlel Gogh Arad THd &7 |
gTerehT femr foRTiessr g aiRerr gfqaedesar Multidrug-resistant s TTUeRT
fEguder a1 gHET TR T IREH G |

ufersifas ufe™ier (AMR) &1 yHE SRUEE:

. gitfae swfrer sranfus v
WW,W,W@WWW%W&WH%W
ATl TART T AT A B | T GEASFe@HT Auraara giazrd faere
RNSEN

. ATh AR YT T ST (Self-medication)

Fafrcassr geare a1 famifea faar wriiare arh dmtg ey @M Taa @t
1 TAT S FART &aT TeR1d qE, |

3 ol QR TG 0 (Incomplete dosage)

TATHT ALV FH TUATS, AT drord Ja T g7 T o Sare) T8 g4 | arer
T AETEE Ffedr qUR I<h Afagtd gfawid (Resistant) fareprer e |

¥. Broad-spectrum antibiotics @I cafie® AT
T THRATHT qi9 ATTIAFHRT TRl broad-spectrum antibiotics TaT IT&T
THT yiqaifasd i qfaie e s |

%. Hospital-Acquired Infections (HAls)

FIATA TIT T FLATHT ITFUEwh! sterilization TAT FHH I FATAHT
TAURT HFRATHT foRTHIEEHT XA AT THAT TF a7 DT a1 qiqeiias
Frafaert gfasta g7 99 |
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& OOl S yiasitas siafier st g
TATAHT FATAT ST Gfeqsttares el yanT qafemdr fafreas aar fadraser
qRTeT foeT F T RURT @ A KGR T A TAT (AT A FRrg, T A
SIS W TTeRT AFHATH ATGHT AT AATEAF TANTETS I TAT T TITIERT T
AT AT THT Fiawre (ot &7 946 |

uferstfas ufa=Rr (AMR) &7 3EREw

gtesitae 9fatear (AMR) G¢ TUAT 9AITIHET ATATT ThHAERH] TR THT H{od af
FEAPEl ATEAT &1 T3, | TAH! YA AT Ik T@reed quiredr ¥ forrdy gamm TwiR
T G | IUARHT AT 99 T AR, qTHT IT=AR G T TR G0 ATI9TF
T qUHT ITAR @ Jed@ [T ®TAT g &7 | AT, A=A {57 (et g ThAves
afd 9ieRIg g3 [aRTHEEdars JAeIaradl arHl q0d a&qa" daed] ATSe, ST ANdE T
AMfaE qF TESS | STATH AU HTH G TR AT Hied g TR TA
TR 9 T TG 3= @S | AT AATATH qieed JANT g AT Jiaqeiias st
IHTERd AUHTS AR avfer Tiearaiic® (Reserve Category Antibiotic) AT =T aew,
T AT T AgS IhAE TEN g AU g | TG [TIORI AR AT, ICU STER, FTER
JUER q9T A critical care HAEE®ATs A Sidd T AMGHIY TATSS, (hAlh AT JaTHT
THAT (HI=0T A= Hecd ol g73 | TG giaaitas giawia (AMR) fFaer garaesrr s
T Ffepus 9 ATTIAT 8% qiqsiters Ol FET TAEE T T AP FAfebear qoreiraT
T Tl FAGET AT G AEH EwS; |

Sorfir sraTdear ST et

TATAHT AT AT ATATahar 9= (Medicine Importers Association of Nepal, MIAN) &
gfqaifere AR TEIOT T[UIAch, FEITH, TR 9T S ST THII ATafaesent
ATafd 7 fadRer A= T HeAu AHET Ted ATTHT B | Tiqeliaed AT AR
Arofresedr Iuaerarer a1y gfqeiad dufaer ITAET (AMC) T yfastiaes afa=ia (AMR)
T FHT SAMSUHT gATd MIAN FTASAAF A YUTCATR] Teh (TFHAR AIHhaRe BTHT
TEHT B | MIAN T T AT AT T fa9RTel diebehT WIIUE qRT ¢ I[0RIH,
ORI, TR 4T AT T/ THIOT ATTTIEwep AT ¥ faaq=or iete=rd T &7 |
T TUTEARETT JAT Febedl STl ATATT AT TRl FIEH T2 Fiaaitass Araferr
ITEET (AMC) T afqaterd afg, F&r faaqeor yureirer faepmerer aner st diferus
TR FIIH TEH MR JTARIEF [ GAR=adr T4 Tl g |

At sraear f9RT (DDA) FT MIAN o e T8 dITTaHT FTaarT Y=Y Y i ST
JT ATa TAT GORAT, ATATT AT, THOGT AT (ARTRATART TR, U, e qer

NN

Gfecrer! qu qrerdr q91 Tahd Marketing Surveillance (PMS) HT d5ha F8dRT TATSE !
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B | TARHT URAGT Fiqeiaes AUide] JUAs TRISH, A, qaHhel JAT VAR
Frafereer AT e T qar Suty fRar (Recall) IERATHT GEATT T FEET THT GEART
TRREHT T | TAHT AT 9Tk T YUTSAT (Healthcare System) T 7T TRIFRATATEEE
T AHAT T FEH TREH! G | (Aibedd, FAGEE, 79 q97T 4 STEIEHET TEbrd
e gfeeifad Sufrd gaRTers ear a9 &1 TRegH g | 9 fafkcas, wufaw,
T TG A WRAFU G=d T qiqaiiasd ATuiadr ITAET (AMC) Far gfqeitad
gfRTe (AMR) FeaIfed SR HTer, TS 4T ST=Ia-Tel AHHSEHT AT a7 ATHT
YIEET AThA WEHd TS ATl o | AN AT @] (qaqmTer diebepl |980€ qRT
Y VR, AR, AT qAT Jeliee ®THT GHI Gfdsiiad dfaeser dafd
7 faawor, gfqeifas sdmfaer aqf=aa w@m = 75 gfaatas dmefrer ST9ET (AMC)
foreror qar gfqstfas 9fa<ra (AMR) TFATAT Aol TRTE TATS 1 T8 ATetaeh
T

foreepet

giqeifaes diafy amdfie e Farar ITE STARET AT Fecaqul AERYT Aaiaes
g | faeer sefaa qar sty g faAmtes gfasifas gfaiia (AMR) #1 TR d6
ferstr wifeweert & 1 AuTerwn gfqsifas eafierr arara, gqt, faaeor a9r T9nT gurredars o
e, fTFRaR, rafead qar THTaeT aATsT Ateciehl ATAYAHAT & | A e
fasrr, ety smaraear, @ty 9T, fafeods, ®HMEE, TE AT AT @IEAFHH q9T
TE PRIFRATATEEA D] TEHAATE AT Fieiiares ATl ITET (AMC) |1 fareror
T yiastta® gfaig (AMR) fAae=ror @=1a @ | MIAN TUoch, S&eIh, SI@ied aam
IF(AF ETHT THIT GieToiiaess sufaess! amafd, faaee, qar qufad g g
TS faTeT TEATRT ATNT FATEHIRar qRIFT FTAH AT BT TE AR T | ATIaT
TEATATE (e Gtasiias ufa giara (AMR) Wk 990 @R q9Te HIOHT quTe
#fy emraraear @9 (Medicine Importers Association of Nepal, MIAN) 3%, AT®
TIT FAFRATATEF BTTATAT T & TR TEqs | g7 |
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ufersifaes sfeiftreT aggr waer ¥ ufa=rr (Antimicrobial
Resistance): AUTA@T ATHRT IR Arastfeles @ el

Q. UEATAT:
IS SqerdHT widqeiiae (Antimicrobial) Saferer snfasprer
ferfercar fasraT o@r it @Al | @, digedn qeTdEemdT
JHH AP, AAAEAT T AT JANHT HRI fqeaegrdr
=qHT “yfesifas gfawra” (Antimicrobial Resistance - AMR)
g w1 afetesdl @ | favd @re s (WHO) & a9ers
fereeret of1S Q0 AT W GaRTHET U HIHH o | WhlI AR Gusdld

STt fre P e e e e T
FTeTT=R (Self-medication), faT Sfereq et e, S
TATATHT TEIANT T STA=TATR] AATTA AMR THIR Heheehl &HT a@ra2eh! g | fafae
WA TITCTHT TEATITT FTGRT4T S (Multi-Drug Resistant Organisms) &
TIHT TGPl TTTTHT B | T TSITTAT Y& A@HT TATAHT FGeTifaes AToferespl aaar
AT, TAHT FROT, JATE, AT T (HI=01hT JUreeanr faeqa == MRus o |

2. Ufasifas afeifir T AMR & 817
gfaafae® (Antimicrobial) o Tl ST AT, ATSE, B AT TSGR HRIT
g TRAY (= a1 IUER T YA g Aiaers g | SAamadianfasg wam
TR Ufreamdlias IEH T3l JHE 9T 2T |
T GeASTEaeed ATdaeg AR &Hdr (qera T9d, d9 dfed THrEhRr

Afaes fA7aTET avgd | 79 FFETens "Antimicrobial Resistance-AMR" s,
ST T ATHT FH AR ITAR I HSA 578, |

TRTETIH ETHT:
TR HFARTRT FHA (UTI), FETTaT a1 Sfaser IT=m #ied v @ Sirad
TGS, A AATHAT, TR JTAR T AF TARTIUSAAT ATk Faferear Fares sreavd
@A avs |

3. favaemdt saw:

faea @ T (WHO) TIT 1 A=RINeT H¥Iewdl dTaR AMR o faeawR
TAE 9 A@l HIad! AT [geedl B | ate T@ars THaH A= afeT 99 a1
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2040 TEAHT AMR T BRI FIS ATTHT T & Fa FdTE=T (G J |

T ATl & AMR &1 S=d SIT@HHAT Tl HiFwg, | I9 &797 fga1 i+
AOTPT T JATT, FAAR OHA, ARAATAREHT TR AT FHT T
TUATATH] AATIH Tireardiichel TR STEAT RS FHT el TR TAHl 3 |

AUTEAT Ufeoifaes WRioTehT STareI:

TUTTAT Yiqaifas ATORred TORT fa7Ta #el aUar Je@rild YT TGhl B | THeH
TG FRUEEAT TG Fhg, Mol e Feagead! [aedR, drufael e 92,
- ATTLTIARHT T, THAUST TTeedl Io WX T THadl Hawe 8 g |
TATETHT &7 AThe® [Hihcdebel Toale fadT T Rradrare drh gfqaides @l aive
T TTHA | U3l AAAT ATEAR FRA 43% Afehel faa1 Ireheda Ufreamditas yam
TR UTUR B | FHHTY FOM@Eh], Aeed Sz, °idl ged, @l a1 3+ 9reid
THTOTHT 9T AT F FIHT Uraaraliasd YA T gafaq amdes 3 | 9R foerdeed
ISTerepl qRT AT (A=) Fa A7, AeAepia e garane Srerd sty v T,
RAT IFeR RS a1 e ¥ [SHETR! Foare AT ANl @ TS | a9
STATIEEHT YA 70T fahrd IORarTdrs g avTsiasl o |

>

AUTAAT AMR &7 TAATH STaT:
TATAHT T 9%%% M@ T AMR R 7m0 & 90 99 a9k gaTe afed gar
SIS g FhBN G | AN, STATFART TAATEwES d¢ AT SAAEEH 3=

TIRH GIAT eTHaT [aehTd TSl S@IUH B |
qqrerT fa9e T E. coli, Klebsiella pneumoniae, Staphylococcus aureus ¥

Pseudomonas aeruginosa ST SITATUEEHT 3= TR 19 IRAUHRT T | bel ATaaTTaEH
Fluoroquinolone 9fa?idr E. coli, MRSA (Methicillin-Resistant Staphylococcus
aureus), &1 T&ATHET Cephalosporin FiaXTdT SIATY ¥ Carbapenem R4l FHHT
THT T8 TUH ool B | WHO T FTqase AaR Fqrer T a9 209 AT 713 AMR
FT FRU TA ETHT FT & ¥00 HITTH oI AUH (9T A9 33,000 AT TGl
HAHT AMR IRTETHHTRT HRebehl ETHT gl 1937 |

AMR SEASHT THE HRUEE:

9. AEYTHRAT A9C Ui AT IfEd GHRTAMST GeT S 'Broad-spectrum
antibiotic' 1 cAfIF T TAT FANT A |

R FMEAT MUHEE AU 9T AITHA FHAR gaT BIHAT AT AT Ihdewdra foer
gfer afad ufraaraties Iuaes &1 |
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ferrfier TRTRT AEAT ATCAR(T FH EATATT ATATIHT QT AT o AT Sr=rH
g e |

HATATT FHTU AabT AT Ama9d% 94 Hand hygiene, Sterilization T
Isolation STEAT A¥ATHE® TAT ®IHT AR 78 |

FEIITAA, TATAT T HAATATHT SiTdgeehl MIKE dfg Tdg% (Growth
promoter) 1 &IAT ATITAT Tfraaralias FANT TR |
Ufeeamifashel ATER INTHT HTH TG I TG TAT TANT FITSHT Sefer
[STATEl g7 AeIae ATH ARTIRAT =qArehl FHI A |

9. AMR & THIGEE:

9.

i SHHO AUl AHH! ITHRHT AT HETT AT, ATH THT AETATe
JHUTE ¥ IO JUAR F&7 (ICU Care) &I HATIAHAT IS, |

AT FHAU G AT B ATET IiTde] SAT (o Fa FaTae s
RER

AMR &1 FRI ATH TRTREH] AT T I A6 @ T67 Tg G 9T
HEIATA HEATATIAH JAT AR AT |

ufreamaltas (STATEr 88T STATRAT (Surgery), 3T TCARIIUT, RITHH! HHTIRTIT
T Aasra fore] FER SUER (NICU) ST Sied IU=Re® Acawd SiiaHdol
TS |

FH Y1 WG AUHT HAFSEHT JANLTATH Fiadr AT g, MR FHSR
g T TR AT TS FH g TUbT AT UL e T ve U g |

T. WHO &I stz aumRuT:
faea e T (WHO) o iasitaes sifudr fwam T Sigamerael qamTer @t
AWaRe Classification fasra T ;

Access Group: RI&TT ¥ GlEal TS ETHT FANT TR ATARAT Ufraaraiidmss |

Watch Group: S=a FlaRIdel SEH qURT ¥ (99 AF€qTHT AT FAET e
Fiofaes |

Reserve Group: @7 SOfIel 1A A&l AfwdW faeeael &THT W TR (e
Hecd ol AOIE |

WHO o I9e%d ATHT el Uleearaliaes @adehl HHIHT £0% @& 'Access' HEdTE
EAI ORI TRHT g | TATeAT 9fF 47 AWaRe FTURUTATS MG TR (ATTeRTAT
qqlﬂ%f AT FHTA T|T'(T ATk 5, |
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B. AU YRHRA IHT TATHEE:

AMR AU ATRT F9Td TFR Fel ARRICHE Tadess & Thl &

9.

faed T@eeT &eT (WHO) #1 faeaeardl rarsAr d9&9 National Action
Plan on AMR TR T Hav=aa= |

AT @A FARTAT (NPHL) AT I9ThT Al @red deqesdnd
AMR &1 fTRTT (Surveillance) #1d fa@arR |

AT, 9] qAT ATAERU ARAATs Ushldhd ®IH] FFET 9 One Health
Approach FFERIT AN T JATH AL H] |

Tiad ¥ afegd #dmfa gAETRT AT 'National Antibiotic Treatment
Guidelines' (IT=R fARTTeRT) AT TRTHT |

yea® a9 World AMR Awareness Week @ader fafaer =

FTAFHHER =TT Tee ATTH |

0. SUTAAT YEHT TR
fafa=r yaTges 9eve qraf JUerET a9 8 TFEdES AR g

9.

R.

3
¥
4.
%

FAT FTHT T ATIHA JUTAT FHIAR,

qAT T AT TANLTATETh] AATE B, (9T TRT YTHIOT STTHT T Fiaer
e,

wTHAEESR! (HafAd [ARI&0r 9Eer gq Tda,

e TAXAT U T ARG STl A4,

q9T TR T F &AHT eearariashel TANTHT (MR ded=d =7 &

RRCY

T& qar gfriea SAeTfcherl #H1 T ATH FHITIHT AT T FHAR &1 |

99. AMR faeuTaET TThT STTavas HeHEE:

9.

Fafrcaes a7 WEAFHA ATTaTd ATFITHATAT AT 'Culture and sensitivity
testing' &1 ATATRHT 'Narrow-spectrum' Tieaardiice famTied T sl are |
Fafercae Ja Gferma famr ufrearadiiaes fanT fadwor 79 FrE«rg HE-T ST
qul A= T |

Td  AAATAAT TieaaTdiides Id, HAST ¥ ATee Jumell (Antimicrobial
Stewardship Program) @] TRI IT=R [H&ITeRTe qradT FiAE=d T4 |

FRIATAE®HT Hand hygiene, IHT ATATERY, TWAH @I JaT ¥ IR
AR ATATR T FHAT i Afad sraedr T |
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Y. wftea AMR R gumetrens gugaryer, gt fefved ¥ amnfae sawn

q3E AT |

% YT, HERIITAT T H &THT ATIHNF [@dehl AT TZe bl Ufrearaliaaman
AT JANT AE FST AIEUE AN I |

o e, e ¥ ATH 959R ATAHATRT Uiraardiicdhe! del TART T TFHT B

T AR LAY A=A ATHATT FTATS |

5. AT T IR FeTSal Sl IJaarad, [Hihedl A= T qAT IT=ARH
faereTe®e! fasmarg ey T |
9. NIRRT =rawRlt ¥ TareasHIRT HiaT:
AMR fareor 9 werafaarr fafecas, wwitase, 79, Argshamdiisee ¥ aat
AT Ferepl e I Tecaqul &g, |
fadTer T wHifEEE qur Aoty aariEEd AEHiTE qAEr SEse oA gfenw
ufecamanfes fashT 7o, Sty féar formdiens aaer 90 v T aafaer arar 3taa
RTIET (Counseling) f&a= T <ol 9=T ATAT o= ToHl Hewd RIS [STHHETT

THIHRIRATET 1 fAASHIs |

foreepet:

giasitaes Gfadig (AMR) TUTeeT AT T & X THIR Arastie @ AT a |
afg THAF I HEH AMACT A TTTHHT ATATT THAFT G ITAR AGTAT g
"Post-Antibiotic Era" %I 9IATIE EaXAT TS g, T TAY W T qqT=HT
ST Febe EaTs Afv=a o

7q Sfed GHEHl UM @ G960 Tl JAMEee 919 a9 9 | JN,
fraraes fepra fafeoges, wwifawe, dufa sEarly, q97 @ree & T 9Ty ARTREH
FI<h FfqaagaT ATaeTF F | "One Health Approach” @ THIEHRI EIHT FRATHIA
e forerear gfastias R, w2 fHaae ¥ 29t STH=aT SRS H AT | BT
ATET qEATATs A1 3l Fehadre SRS b, |
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Pharmacovigilance
Adverse Drug Reaction Reporting in Nepal-
Progress Report 2025

In 2025, Nepal’s Pharmacovigilance Program achieved a significant
accomplishment. A total of 287 Adverse Drug Reaction (ADR) reports
were submitted to the national database — the highest annual number
recorded since the program began. This notable success highlights
the increasing awareness and continued strengthening of drug safety
culture across healthcare institutions in the country.

Introduction

Adverse Drug Reactions (ADRs) represent one of the most significant Binala Joshi
yet preventable causes of morbidity and mortality worldwide. The  pparmacy Officer, DDA
pre-marketing evaluation of pharmaceutical products, while rigorous, S
is inherently limited in its capacity to detect rare adverse events, delayed reactions, or effects
arising from long-term exposure or drug-drug interactions in diverse real-world populations.

The Department of Drug Administration (DDA) initiated its National Pharmacovigilance
Program in 2002, recognizing that pharmacoepidemiological data from other countries may not
be directly applicable to the Nepalese population due to genetic, environmental, and lifestyle
differences. DDA serves as the National Centre for Pharmacovigilance and the designated
focal point for liaison with the Uppsala Monitoring Centre (UMC) — the WHO Collaborating
Centre for International Drug Monitoring based in Sweden. Nepal is a full member of the
WHO Programme for International Drug Monitoring.

The DDA maintains the national ADR database using the VigiFlow online reporting platform
and forwards collated reports to UMC for incorporation into VigiBase, the global database of
individual case safety reports. Through its network of Regional Pharmacovigilance Centres,
DDA facilitates spontaneous reporting, conducts awareness programs, and promotes rational
use of medicine across the country.

National Pharmacovigilance Network- 2025

As of 2025, Nepal's national pharmacovigilance network comprises 20 Regional
Pharmacovigilance Centres spanning tertiary hospitals, private medical colleges, and
specialist institutions.

S.N. Regional Pharmacovigilance Centre

Dhulikhel Hospital

Nepal Cancer Hospital and Research Centre
Nepal Medical College

Manipal Teaching Hospital

KIST Medical College (KIST Hospital)
Bharatpur Hospital
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S.N. Regional Pharmacovigilance Centre

7 | Hetauda Hospital

8 | B.P. Koirala Institute of Health Science

9 | Tribhuvan University Teaching Hospital

10 | National Academy of Medical Sciences, Bir Hospital
11 | College of Medical Science Teaching Hospital (CoMSTH)
12 | Civil Service Hospital of Nepal

13 | Norvic International Hospital

14 | Chitwan Medical College

15 | Nepal Mediciti Hospital

16 |Nepalese Army Institute of Health Science

17 | Patan Academy of Health Science

18 | Bhaktapur Cancer Hospital

19 | Kanti Children's Hospital

20 | Kathmandu Cancer Centre

ADR Reporting — 2025 Analysis
In 2025, a total of 287 ADR reports were entered into the national VigiFlow.
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Fig: Trend of ADR Reporting (2006-2025)

Dhulikhel Hospital emerged as the highest reporter in 2025, contributing 84 reports, followed
by Nepal Cancer Hospital and Research Centre (75 reports) and Nepal Medical College (31
reports). The strong performance of these institutions exemplifies the impact of institutional
PV champions and structured reporting protocols.

Nepal's cumulative ADR reports submitted to UMC VigiBase stand at 1,561 as of the end of
2025, representing a steady and growing contribution to the global repository of individual
case safety reports. Each case report contributes to the international signal detection process
and enhances the understanding of drug safety in South Asian populations.
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Ofthe 1561 ADRs reported in the national database till date, the graphical representation
of healthcare professionals, patient age, sex and the types of ADR reported along with
the drug, reaction and reported are mentioned below.

Current Issues with PV Program:

Reported perferred terms (MedDRA)

PT: Rash |
PT: Pyrexia
PT: Rash maculo-papular

PT: Vomiting

PT: Drug hypersensitivity
PT: Urticaria

PT: Pruritus

PT: Rash erythematous

PT: Nausea

5
g

L
:

& |
&
o
o

Fig: ADR distribution as per preferred MedDRA terms

Reported active ingredients (WHODrug)
Al: Amphotericin b |1
Al: Ceftriaxone |
Al: Ciprofloxacin - EEEE——
Al: Levofloxacin -
Al: Amlodipine -JEEEEEGEGEGEGEG——
Al: Miltefosine -
Al: Isoniazid -G
Al: Diclofenac -
Al: Phenytoin -
Al: Paracetamol -
! T T ;

0% 2% 4% 6% 8%

M Suspected/interacting ~ Concomitant

Fig: ADR distribution as per ATC codes and active ingredient

Absence of a dedicated Pharmacovigilance Unit within the Department of
Drug Administration.

Lack of legal provisions mandating ADR reporting by pharmaceutical
manufacturers and healthcare practitioners.

Inadequate communication and coordination between the Department of
Drug Administration and Regional Pharmacovigilance Centres.

Absence of a functional Technical Working Group to provide strategic and
technical guidance for pharmacovigilance activities.

Lowreportingratesandlimited participation fromRegional Pharmacovigilance
Centres.

Insufficienttrainingandcapacity-buildingopportunities forpharmacovigilance
personnel and staff of Regional Pharmacovigilance Centres.
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e Limited awareness and understanding of the importance of ADR reporting
among healthcare professionals and the general public.

Way Forward

Building on the achievements of 2025, the following priorities have been identified
for 2026:

* Institutionalize bi-monthly virtual coordination meetings with all Regional
Pharmacovigilance Centres to ensure continuous engagement, facilitate
timely feedback, and strengthen real-time review of ADR data quality.

* Expand the pharmacovigilance network beyond the current 20 Regional
Centres by enrolling additional hospitals and healthcare institutions across
the country.

»  Strengthen capacity-building initiatives through regular training, mentoring,
and technical support for healthcare professionals and focal persons involved
in pharmacovigilance activities.

*  Enhance public awareness of adverse drug reaction (ADR) reporting through
mass media campaigns and community outreach activities in collaboration
with provincial and local governments.

* Integrate pharmacovigilance activities into routine hospital practices,
including orientation programmes for newly recruited healthcare professionals
and incorporation into continuing professional development (CPD) activities.

*  Strengthen collaboration with academic institutions to incorporate
pharmacovigilance education and ADR reporting practices into undergraduate
and postgraduate health science curricula.

* Increase patient and consumer participation in pharmacovigilance by
promoting direct patient reporting mechanisms and community-based
awareness programmes.

Conclusion

The year 2025 has been a progressive year for pharmacovigilance in Nepal. The
achievement of 287 ADR reports, the highest annual total is a testament to the
growing dedication of healthcare professionals, the expanding network of Regional
Pharmacovigilance Centres, and the sustained commitment of the Department of Drug
Administration.

However, the stark contrast between contributing and non-contributing centres
underscores the need for continued capacity building and institutional engagement. A
comprehensive and well-coordinated pharmacovigilance program is not only essential
for patient safety in Nepal but also for Nepal's contribution to global post-market drug
surveillance.
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Ao YRBATATE YGE TS YUTsITeeh AW

TITART T JUTCAT dF ®IA] qREATR IR0 B |
TaT AOfaEERT TANT, antimicrobial resistance (AMR)
1 Fal T, self-medication #1 ¥dfd, online =T

uncontrolled medicine access, polypharmacy, chronic
disease burden ¥ aging population ST&T FRUEEA oty
TRETTATS ATSTehT AT TATEHPT A~ Faaefier faw
FATURT T | IXAT AT Pharmacovigilance (PV) &aw
regulatory activity | &g, T patient safety, rational
medicine use ¥ public health protection &I TgR¥d
I 2l |

AT Ay e 9, Hrearet
faea e FsT (WHO) &1 STaR Pharmacovigilance -
qATl ATTIeh! Yfdeeel ¥@R (Adverse Drug Reactions — ADRs) deT 37 iy g
FHEES qead, HAlhd, q¥h1e a9 AFATHIAT Feafeq g T Aatataesars
9SS | Clinical trial 8&el AT efficacy ¥ limited safety profile AT @GS, IR
ArEAta® SaTHl (real-world use) fafi= IHY e, comorbidities, nutritional status,
genetic diversity, polypharmacy ¥ irrational use SI&T RO HAORIHT HHR Hh BIHT
TG TF | TG post—marketing surveillance F+ T SFfer JUITetrepT srafeaTd i 27 |

faeaaaTdl AeAaTe®d IEIUH B (6 Hd % I Q0 FaeTd J¥qard Aar ADR T &R
g TRgA 9T SAl @I 9UE ADR §% preventable 75 | fasfad TerewEHr FHA
ADR && mortality 9T morbidity T TH@ FRUHE Tagr | TI AT GRETATS Haet
ferfercaera fomora 1373 enfvres, @ranfsTes ¥ wifere faoraerr =aqwr afv T weerr & | Sty
Jrl ﬂﬁf, irrational antibiotic use, counterfeit medicines, substandard products
agr uncontrolled dispensing STET THETA low and middle—income countries |T 99

Sfaear (ST T B |

TATA i SOfy FIETH Hewddls ATcHard e Pharmacovigilance FUITCAT €emaeT
A& H T | Department of Drug Administration =T T Pharmacovigilance
Programme I=ATAAHT ¥ehl & T 9919 WHO Programme for International Drug
Monitoring ¥ af9 3Tag B | #&! teaching hospitals T9T regional centres HThd ADR
reporting 2e 99 ground—level reporting % A=A I gl AT sremad qoar
I AAIEE @SS |
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=  ADR underreporting

=  Weak reporting culture

= Community pharmacy exclusion

=  Limited digital reporting mechanism
=  |nadequate professional training

=  Fragmented coordination among stakeholders.

feTo 1< "No report" T "No adverse reaction” T &IHT ¥ Fafd AT GAATF B, |
8% adverse events #fg<d documentation o EI%T-F-[I T4 regulatory decision-making
FHASR FATSS, irrational use FGTIS, ¥ patient safety AT THLT AR UTE |

FEAT AARITHT TATABT FATwRT AT A FH FIANT TUHT AT L= T community
pharmacy network & | Z9T¥¥ T&&T &Rl community pharmacies UTHIT J9T 9T&<T
T EHT T AT qiecl T [avaehl ®TAT FERT B | O foRmies daare a1
Fefrcaeae qmwaT 9ieel pharmacy HT 98 | OTC medicines, antibiotics, chronic
disease medicines T4T symptomatic TSI AT pharmacy T dfgdt Teere deg o=
T G |

JYFRIT  community pharmacists araia®d  JTAT  "frontline medicine safety
professionals" &7 | Irile® [aRTHIET el I¥I6HT g-84, medicine adherence, side
effects, allergy, drug interaction, misuse 4T therapeutic failure &1 Tbde® e
TOAT ATATRA T qFSA | AT TSl network A5 aTeqd AT Pharmacovigilance
system T WIS AlHAT qF AUTCTR! AU REAT FUTCTHT Ufdetiges qiRad= gy
g |

fareareT 97 FeTe®e pharmacist—led pharmacovigilance model g THAATIA® FTATIA
TR T |

ITETIHT IR
= United Kingdom AT Yellow Card Scheme AT®d pharmacists ¥ public 33T
ADR reporting T Ig9T{T TRTSUH 3 |
= India AT Pharmacovigilance Programme of India (PvP1) 3=d community—
level engagement fa=a® &% TUaT 3 |
=  European Medicines Agency #=RTd EudraVigilance system ® real-time
digital safety monitoring @Ts ¥3& TATTH T |

AT AT TH JUITiTEdl bt fF9m9dT 9=l digital reporting infrastructure, pharmacist
engagement ¥ strong regulatory coordination &T |

TATEAT i AR HISH AEElNe, ANA-IAEEET 97 scalable g7 WHS | AR TN
FEATATHE I0FINT ATALTF B |
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Pharmacist—Led ADR Reporting System:

gcI® community pharmacy @ "ADR Reporting Point" &1 &9dT faera a1+
4f#3 | Standardized ADR reporting forms, QR—enabled reporting mechanism
aqr simplified reporting guideline o nﬁ—ryﬁé’ | Reporting @Ts AcATaF e
IATEAT 9 frontline participation FHSR &7 | 9 Fe, FRAl ¥ user—friendly
JUITAT ATALTF 3, |

Digital Transformation of Pharmacovigilance:

TATAHT PV JUTeTs digital ecosystem AT &AT=ARUl TH TSRl ATALAFBAT &l |
Mobile application, web portal, SMS—based reporting 4T QR—code integration
STEAT 9Ol reporting dramatically @139 I#3 | Real-time data aggregation o
signal detection, trend analysis @97 rapid regulatory action g I&TF FATIS, |

Artificial intelligence 9T data analytics mdTiRa AfasTel PV framework o
antibiotic misuse patterns, counterfeit medicine clusters U7 region—specific
adverse events Tfe=ITT 9 THT FEART TATSH TFS, |

Professional Capacity Building:

Pharmacovigilance T academic syllabus ¥ Continuing Professional Development
(CPD) |7 Srgd #taed® & | ADR detection, causality assessment, medication
error reporting, vaccine safety monitoring @47 antimicrobial stewardship T==dr
frafaa arfad F=emaa TeATE |

Nepal Chemists and Druggists Association (NCDA), pharmacy colleges,
professional councils @97 regulatory agencies @ institutional collaboration
fHToT 319 FfFT National competency framework [a&® T ¥ g7, |

Regulatory and Policy Reform:

Community pharmacy g SiT=M¥e ®IHET national PV system @& integral
component @& ®THT HFIAT F@m | Reporting encouragement mechanism,
recognition system aT minimum reporting expectation ST&IT regulatory measures

ATATIH A, |

TEET AT DDA, hospitals, academia, pharmacists, NCDA a7 public health
institutions &= data—sharing coordination mechanism fa&m® 9 AMaeTF 3 |

Public Participation and Consumer Awareness:

fayaeamdt =T patient—reported ADR system THTERT IS &a U G | THTHT
afT "Report Side Effects" public awareness AfaaTa I==re= 9 Afebrs;, | Afg forrd
@I adverse reactions report 9 Fa JUITE! faebrd TRAT 99 medicine safety
intelligence 3% afdal =g |
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Pharmacovigilance and Antimicrobial Resistance (AMR) H9THT irrational antibiotic
use TAT self-medication AMR & 9H@ FRUH Jagd | Pharmacovigilance system
@Te antimicrobial stewardship &7 Sirg= AfwAT 9 antibiotic—related adverse events,
treatment failure d9T resistance patterns @I surveillance 3@ aATSH Alhws; |

Jd "One Health" approach @Ts IHT THIT e, el AT WA, qUOE] @A T
environmental safety TReR FFEfed A |

TRl community pharmacy network geographically widespread, socially accessible
/ economically sustainable platform 2T | &% qTHTT g pharmacy 7 de facto primary
healthcare access point TH @ | TET FLAATATE AU TRET YU TG TR

N

TAT structure AT T e, fa=r@E YUMTEliaTs strategic 99T mobilize 7 &1 1 a1 7
AATAHT ATRT IO AR ATET G172 |

afs WFR, regulatory bodies, professional organizations @47 private sector—-NCDA
= Fedhrd g7 TR A JTee comparatively #H @RTAAT robust pharmacovigilance
ecosystem AT 9 T |

T T A o 9w

=  ADR reporting rate T Iei@d Jig

= Early safety signal detection

= Rational medicine use promotion

=  AMR control support

=  Patient trust strengthening

=  Evidence—based regulatory decision making

= National health security enhancement
AT Pharmacovigilance &1 9fa®r %ad tertiary hospitals 3T regulatory offices &=
AT T | TgH! ardta® itk community pharmacy network AT fAfgd @ 1 Frontline

pharmacists &% medicine safety surveillance @1 &% A& AT HiHAT A
TATAPT AT GRET YU TOTcHeE THT SR & a3, |

ATSTRT  ATALARAT Ag7 G170l AT 2Ied, existing healthcare network @
intelligent 9T integrate T & | Community pharmacists @% "medicine dispensers"
1 HHT qiAFETE aMfe? AT "guardians of drug safety" T EIHT &AW AT faq
FHIHT AT & |

Drug safety is not merely a regulatory responsibility; it is a shared national public
health commitment ¥ TITeTAT T ARTATTRT Faaw=T aferdl AR Community Pharmacy
Network (CPN) ¥ 9Tl Sodl el 99 a1 99 |

30 | Siwel cug=en e, affas geifder - 20T3



Artificial intelligence in Pharmacovigilance

Artificial Intelligence (Al), a term first introduced by
John McCarthy in 1955 at the Dartmouth Conference,
which marked the birth of Al as a field of study, is the
science and engineering of creating intelligent machines.
Al enables computer systems to emulate human
intelligence for problem-solving, decision-making,
creativity, and autonomous operation. Advances in large
datasets, computing power, and algorithms have made

i

Al increasingly feasible. As noted by Dr. Ball (FDA), Sachita Joshi

machines should perform tasks they do efficiently, while Senior Drug Administrator, DDA

human experts should focus on tasks requiring human expertise.

Artificial intelligence (Al) is reshaping pharmacovigilance (PV), shifting it from
a largely reactive discipline to one that is increasingly proactive, predictive, and
automated. By leveraging large and diverse datasets, Al facilitates faster adverse
event detection, improved signal identification, and real-time safety monitoring.
Technologies such as machine learning (ML) and natural language processing (NLP)
have found widespread applications in PV, enabling the automation of routine and
labor-intensive tasks, rapid extraction of meaningful insights from complex data,
and support for document preparation, thereby allowing experts to focus on higher-
value analyses. Al has been successfully applied to various aspects of Individual Case
Safety Report (ICSR) management, including case intake, assessment, follow-up,
distribution, and causality evaluation. Its utility has been particularly evident in high-
volume settings, such as the capture of adverse events associated with coronavirus
disease 2019 (COVID-19) vaccines from social media and other sources, where manual
processing may be time-consuming and susceptible to human error. Furthermore, Al
has been employed to predict adverse drug reactions (ADRs) during drug discovery,
underscoring its potential to strengthen drug safety throughout the development
continuum.

The application of Al in pharmacovigilance, particularly in the management of
Individual Case Safety Reports (ICSRs), has been well documented, although
standardized performance metrics are yet to be fully established. Al enables the
efficient handling of large volumes of ICSRs through Natural Language Processing
(NLP), which extracts and structures relevant patient information from unstructured
sources such as Electronic Health Records (EHRs) and social media, thereby improving
the accuracy and efficiency of adverse event reporting. Al models are also capable
of identifying duplicate reports and automating routine quality checks, reducing
the manual burden on safety teams. In addition, Al enhances signal detection and
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analysis by identifying new, rare, or unexpected adverse drug reactions (ADRs) more
rapidly than conventional methods. Machine learning techniques, including k-means
clustering, random forest, and gradient boosting, have demonstrated improved
pattern recognition compared with traditional frequentist approaches, while Bayesian
networks provide greater transparency and reduce subjectivity in causality assessment.
Al further supports continuous, real-time post-licensure surveillance and predictive
safety management by forecasting potential side effects and integrating real-world
evidence from sources such as social media, wearable devices, and telehealth platforms.
Machine learning also assists in signal validation and prioritization, enabling experts
to focus on the most clinically relevant findings. These applications offer significant
advantages, including increased speed and efficiency, improved accuracy, enhanced
detection of rare events, and faster decision-making. Nevertheless, challenges related
to data quality, privacy, the lack of transparency associated with “black box models,
regulatory considerations, and the continued requirement for human oversight remain
important considerations.

In conclusion, the future of drug development is expected to be increasingly
knowledge-driven, emphasizing smarter rather than harder approaches. Al is poised
to provide novel insights, enhance efficiency through automated workflows, and
transform regulatory and health authority processes. Realizing the full potential of
these advancements will require close collaboration between the pharmaceutical
industry and health authorities to ensure the safe and effective integration of Al into
drug development and pharmacovigilance.
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WHO Certification Scheme and Regulatory
Reliance

The World Health Organization Certification Scheme
on the Quality of Pharmaceutical Products Moving in
International Commerce was developed to facilitate
international trade in pharmaceutical products by
promoting transparency, regulatory cooperation, and
the exchange of reliable information between national
regulatory authorities (NRAs). Under the Scheme, the
competent regulatory authority of the exporting country )
issues a Certificate of a Pharmaceutical Product (CPP), Shiwani Khadgi
which provides information on the product’s marketing Act. Director General, DDA
authorization status, the manufacturer’s GMP compliance, and the regulatory oversight
exercised by the exporting authority. The Scheme is intended to support importing
countries in their regulatory decision-making, particularly where regulatory capacity
may be limited.

In recent years, WHO has further promoted regulatory reliance as an efficient and
science-based approach to medicine regulation. Regulatory reliance enables an NRA
to consider and make use of the assessments, inspections, or regulatory decisions
performed by another trusted regulatory authority while retaining full responsibility
and accountability for its own regulatory decisions. Reliance helps optimize regulatory
resources, avoid unnecessary duplication of work, facilitate timely access to quality-
assured medicines, and strengthen international regulatory collaboration.

The WHO Certification Scheme serves as one of the important tools that supports
regulatory reliance by providing standardized and internationally recognized
information on pharmaceutical products. However, the Scheme is not intended to
replace an independent regulatory assessment or automatically guarantee product
registration. Importing countries remain responsible for ensuring that medicines placed
on their market meet national requirements for quality, safety, and efficacy.

Accordingly, the level of reliance should be determined using a risk-based approach.
Regulatory authorities may rely on the CPP, GMP certificates, inspection reports, or
decisions from trusted regulatory authorities when sufficient confidence exists in the
regulatory oversight of the exporting country. Conversely, where there are concerns
regarding product risk, manufacturing complexity, previous GMP compliance, limited
regulatory oversight, or insufficient information, the importing authority may undertake
additional documentary assessments or conduct its own GMP inspection of domestic
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or foreign manufacturing sites before granting or maintaining marketing authorization.

Domestic and Foreign GMP Inspections

While the WHO Certification Scheme and regulatory reliance provide valuable tools for
regulatory decision-making, physical GMP inspection remains an essential regulatory
function for assuring the quality of medicines. Documentary evidence such as a
Certificate of a Pharmaceutical Product (CPP), GMP certificate, or inspection report can
support regulatory assessment, but these documents cannot always provide complete
assurance that manufacturing operations continue to comply with GMP requirements.
An on-site inspection allows regulatory inspectors to directly verify facilities,
equipment, quality management systems, manufacturing processes, documentation
practices, data integrity, and implementation of corrective and preventive actions.

For domestic manufacturers, periodic physical GMP inspections are indispensable
to ensure continuous compliance with national regulatory requirements and WHO
GMP standards. Similarly, for foreign manufacturing sites supplying medicines to
the national market, reliance on regulatory decisions of trusted authorities may be
appropriate in certain circumstances; however, it should not replace the authority’s
ability to conduct its own inspections when justified. Foreign GMP inspections are
particularly important for high-risk products, manufacturers with limited inspection
history, facilities located in jurisdictions with less mature regulatory systems, or where
quality concerns or compliance issues have been identified.

Therefore, a risk-based approach should determine when reliance is appropriate and
when an independent physical inspection is necessary. While reliance can improve
regulatory efficiency and reduce duplication of effort, physical GMP inspection
should remain a mandatory regulatory tool where required to provide confidence
that medicines are consistently manufactured in compliance with GMP and meet the
required standards of quality, safety, and efficacy.

This balanced approach combines the benefits of international cooperation with
national regulatory responsibility. By integrating the WHO Certification Scheme,
regulatory reliance, and risk-based GMP inspections, regulatory authorities can
strengthen oversight, make efficient use of available resources, avoid duplication of
regulatory activities, and ensure that only quality-assured medicines are supplied to
patients while maintaining a high level of public health protection.
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1.

Veterinary Drug Regulation in Nepal:
Challenges, International Practices, and
Future Directions

Introduction

Veterinary drugs play a crucial role in the prevention,
diagnosis, and treatment of animal diseases. They also have
a significant contribution in animal welfare, food security,
and public health. Regulatory systems are essential to
ensure that veterinary drugs available in the market meet

)

the standard criteria for quality, safety, and efficacy. \ #
Globally, veterinary medicine includes Pharmacological Dr. Manoj Adhikari
products, biologicals, vaccines, Antimicrobial agents, Veterinary Doctor, DDA

antiparasitic agents, and diagnostic products. International

Organizations such as the World Organization for Animal Health (WOAH), previously
knownasthe OIE, International Cooperation on Harmonization of Technical Requirements
for Veterinary Medicinal Products (VICH), and the European Medicines Agency (EMA)
have developed guidelines and standards to facilitate effective regulation of veterinary
drugs. The regulation of veterinary drugs is linked with the One Health framework
because inappropriate use of veterinary drugs may affect animal health, human health, as
well as environmental sustainability through the emergence of Antimicrobial resistance
and the presence of Drug residue in products of food animals.

Regulatory Framework for Veterinary Medicines in Nepal

The Drug Act, 2035, is the guiding document of legislation that controls drugs in Nepal.
The Department of Drug Administration (DDA) was established by the Act as the national
regulatory body regulating the production, import, export, distribution, sale, and use of
pharmaceutical products.

Under the same statutory framework, the DDA controls veterinary, traditional
(Ayurvedic) drugs, and human drugs. The DDA regulates the registration, licensing,
quality control, inspection, and post-marketing surveillance procedures for veterinary
products entering the Nepali market. However, the Drug Act was enacted before the
emergence of many modern veterinary products and therefore lacks explicit provisions
addressing contemporary veterinary pharmaceutical challenges.

It is the statutory obligation of DDA to ensure the safety, efficacy, and standard quality of
drugs that are available in Nepal. Product registration, manufacturing plant inspection,
import authorization, market monitoring, and enforcement actions against substandard
and counterfeit goods are all examples of regulatory control activities of the Department.
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3.2

3.3

3.4

Major Regulatory Challenges

Absence of Dedicated Veterinary Drug Legislation

Although the Drug Act, 2035, has provided the foundation for the regulation of
veterinary medicines in Nepal, the rapid evolution of veterinary pharmaceutical
products, including biologicals, biotechnology-derived products, and other
advanced therapeutics, has introduced regulatory considerations.This emphasizes
the importance of regularly assessing and enhancing regulatory rules to deal with
new technologies and current veterinary healthcare demands.

Antimicrobial Resistance

The growing global concern regarding antimicrobial resistance has highlighted the
importance of effective regulation of veterinary antimicrobial products. Given the
widespread use of antimicrobial substances in management of animal diseases,
it is crucial to ensure they are approved, distributed, and utilized responsibly.
Strong regulatory supervision plays a key role in promoting responsible use of
antimicrobials and backing efforts at national and global levels to reduce the
threats linked with antimicrobial resistance.

Drug Residues in Food-Producing Animals

Ensuring the safety of food from animals involves thoroughly evaluating the
use of veterinary drugs in animals raised for food. Animal-derived products
like meat, milk, and eggs could contain traces of veterinary drugs if not used
according to approved guidelines, such as recommended doses and withdrawal
periods. Excessive residues can pose a risk to consumer health and affect the
trade of livestock products domestically and internationally. Therefore, regulatory
authorities globally prioritize setting maximum residue limits (MRLs), establishing
withdrawal periods based on scientific evidence, and implementing effective
monitoring mechanisms. The safe and responsible use of veterinary drugs can be
supported while maintaining food safety by enhancing residue surveillance and
raising awareness among veterinarians, animal health professionals, and livestock
producers.

Substandard and Falsified Veterinary Medicines

The existence and distribution of low-quality, falsified and unregistered veterinary
drugs continue to be a significant concern for regulators in maintaining the quality,
safety, and effectiveness of veterinary healthcare. These medications might have
inaccurate concentration of active ingredients, unsuitable additives, resulting in
treatment failure, emergence of drug resistance, side effects, and potential harm to
animals. These consequences not only jeopardize animal health and performance
but also have indirect effects on public health, especially in animals raised for
food, where drug residues and treatment failures can impact food safety and
consumer trust.
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3.5

3.6

Limited Veterinary Pharmacovigilance

Within Nepal's drug regulatory framework, veterinary pharmacovigilance is still a
developing field. Currently, the systematic gathering, analysis, and interpretation
of safety-related data pertaining to veterinary medical products is restricted by
the lack of a specialized and thorough veterinary reporting system. Because of
this, potential adverse drug reactions, treatment failures, or unexpected safety
issues might not be frequently documented or reported through official regulatory
channels, which would restrict regulatory authorities' capacity to recognize and
react quickly to emerging safety signals.

Resource Constraints

Insufficient human resources and limited opportunities for ongoing professional
development may limit regulatory personnel's ability to keep up with rapidly
evolving veterinary pharmaceutical technologies, such as biological products,
combination formulations, and novel therapeutic agents. Furthermore, the absence
or restricted development of integrated digital information systems could hinder
effective data management, traceability, and regulatory decision-making.

Insufficient human resources and limited opportunities for continued professional
development may make it difficult for regulatory professionals to keep up with
rapidly evolving veterinary pharmaceutical technology such as biological products,
combination formulations, and innovative therapeutic agents. Furthermore,
efficient data management, traceability, and quick regulatory decision-making
may be hampered by the lack of or limited development of integrated digital
information systems.

International Best Practices

International regulatory frameworks for veterinary pharmaceutical goods serve as
useful reference points for enhancing and upgrading national regulatory systems.
Among these, the European Union Veterinary Medicinal Products Regulation
(EU 2019/6) is considered widely as a thorough and relevant model that reflects
evolving standards of veterinary medicine regulation. A lifecycle approach to
veterinary medications is emphasized by the regulation, which covers every phase
from post-marketing surveillance to product development and authorization.
Enhancing prompt access to safe and effective veterinary medications, lowering
administrative and regulatory burdens, encouraging innovation in veterinary
pharmaceuticals, strengthening pharmacovigilance systems, and supporting the
global campaign against antimicrobial resistance are among its key objectives.
Additionally, the framework emphasizes risk-proportionate regulatory constraints
and evidence-based decision-making, especially for several veterinary medical
product categories.

From the perspective of regulatory development, this approach is essential to take
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account of in nations like Nepal, where veterinary medicine regulation is being
carried out inside a more comprehensive pharmaceutical regulatory framework.
The European Union's structured approach emphasizes the importance of species-
specific considerations, dedicated regulatory pathways for veterinary biologicals,
and well-established post-authorization monitoring systems, all of which are
becoming more relevant in the context of a growing livestock and poultry sector.

Similarly, the World Organisation for Animal Health (WOAH) develops globally
acknowledged standards and guidelines to help countries establish effective
veterinary regulatory systems. WOAH strongly advocates for the implementation
of prudent and responsible antimicrobial use policies, the establishment of
pharmacovigilance and adverse event reporting systems, regular residue
monitoring in food-producing animals, and effective enforcement mechanisms
to prevent the circulation of substandard and falsified veterinary products. These
concepts are strongly aligned with the One Health strategy and are especially
important for countries dealing with antimicrobial resistance and food safety.

Furthermore, the International Cooperation on Harmonisation of Technical
Requirements for the Registration of Veterinary Medicinal Products (VICH)
plays a key role in promoting global harmonization of technical guidelines for
veterinary medicine registration. The VICH recommendations address important
aspects of veterinary pharmaceutical product quality, safety, efficacy, and
environmental impact evaluation. Adoption or alignment with such harmonized
technical requirements can help with regulatory convergence, product evaluation
efficiency, and regulatory decision-making predictability. For Nepal, gradually
harmonizing with selected VICH standards could help to modernize regulatory
processes, increase technical uniformity in dossier evaluation, and enhance
stakeholder confidence in the regulatory system.

Future Directions for Nepal

Development of Veterinary-Specific Regulatory Framework

Nepal may consider the progressive strengthening of its regulatory framework for
veterinary medicinal products through the development of dedicated veterinary
medicine provisions within the existing regulatory system or, where appropriate,
through the establishment of a more specialized veterinary regulatory framework.
Veterinary medications, biologicals, vaccines, feed additives, and emerging
technologies like veterinary items produced from biotechnology would all be
subject to more organized regulation under such a system. Addressing the variations
in pharmacokinetics, safety assessment, dose forms, and residue considerations
between human and veterinary medications would also be aided by a species-
specific regulatory approach. Enhancing this area. would enable more focused
regulatory monitoring and compliance to changing global standards..
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5.2

5.3

5.4

5.5

Strengthening Veterinary Pharmacovigilance

The establishment of a structured veterinary pharmacovigilance system is critical
for assuring continued monitoring of the safety and efficacy of veterinary drugs
following market authorization. Such a system should allow for the systematic
reporting, evaluation, and management of adverse drug reactions, treatment
failures, and other medical problems. The development of standardized reporting
tools, clear standardized reporting pathways, and centralized data management
systems would improve signal detection and regulatory response. Strengthening
pharmacovigilance will also help guide evidence-based regulatory decisions and
promote the safe and rational use of veterinary pharmaceuticals in the field.

Enhancing Post-Marketing Surveillance

Post-marketing surveillance is an essential regulatory function that ensures
veterinary pharmaceuticals on the market continually meet set standards of
quality, safety, and efficacy. A risk-based surveillance system that focuses on high-
risk items, essential therapeutic classes like antimicrobials, and products with a
large market circulation can boost regulatory effectiveness. Improving laboratory
testing capacity, inspection methods, and sampling techniques will aid in finding
substandard, fraudulent, or noncompliant veterinary products. The integration of
field monitoring, laboratory findings, and regulatory enforcement will improve
the system's overall performance.

Strengthening Antimicrobial Stewardship

Given the critical function of antimicrobials in veterinary medicine and their
link to antimicrobial resistance (AMR), regulatory measures should prioritize
their safe and ethical application. To improve antimicrobial stewardship,
promotion on prescription-only access to veterinary antimicrobials, regulation of
their distribution routes, and ensuring rational application based on veterinary
professional judgment should be made. Furthermore, monitoring antimicrobial
consumption patterns and resistance developments in animal populations are
critical components of an overall stewardship plan. These strategies collectively
promote both animal health and public health objectives within the One Health
concept..

Adoption of One Health Approaches

The One Health concept acknowledges the link between human health, animal
health, and the environment. The Department of Drug Administration (DDA),
Department of Livestock Services (DLS), public health authorities, food safety
organizations, academic institutions, and environmental agencies are some
of the stakeholders that must work together to effectively regulate veterinary
pharmaceuticals. Improving collaboration among organizations can improve
monitoring systems, increase information exchange, and promote integrated
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responses to challenges including antibiotic resistance, drug residues, and zoonotic
disease concerns. Adopting this method will improve the overall effectiveness and
sustainability of veterinary drug regulation in Nepal.

Regulatory Harmonization

Nepal's veterinary Drug regulatory system can be greatly strengthened by
harmonization with globally accepted regulatory standards, such as those
published by the World Organization for Animal Health (OIE) and the VICH
effort. Regulatory decision-making can become more standardized and consistent
by adopting certain rules related to quality, safety, efficacy, and environmental
risk assessment. Additionally, regulatory convergence promotes alignment
with international best practices and enables improved technical evaluation of
veterinary pharmaceuticals. While considering into account national capacity and
priorities, a progressive and context-appropriate adoption of these standards will
help modernize Nepal's regulatory system.

Conclusion

Veterinary medicines are crucial for ensuring animal health, increasing livestock
productivity, assuring food security, and safeguarding public health. The
Department of Drug Administration in Nepal established a basic regulatory
framework for drugs; however, the regulatory framework needs to be strengthened
further considering the growing complexity of veterinary pharmaceutical products
and evolving public health issues.

Modernizing veterinary-specific product regulations, creating a functional
pharmacovigilance system, strengthening post-marketing surveillance, and
improving antimicrobial use control to combat antimicrobial resistance are
important issues that need to be addressed. Building a more strong and efficient
regulatory system will also require implementing a One Health strategy and
adhering to international regulatory norms.

To ensure that veterinary drugs in Nepal are safe, effective, and of reliable quality
throughout their lifecycle, future standards and regulations should concentrate
on evidence-based decision-making, institutional capacity building, and gradual
regulatory harmonization. These initiatives will eventually lead to better animal
health outcomes, increased food safety, and public health protection.
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Transforming Laboratory Efficiency through
LIMS: Strengthening Quality Control
Systems for Regulatory Advancement

In Nepal’s evolving governance landscape, recent policy directions
have emphasized the need for faster public service delivery,
improved transparency, and enhanced citizen satisfaction. Central
to this transformation is the continued implementation of the
Digital Nepal Framework, which envisions the integration of
digital technologies across public institutions. Within this context,
the National Medicines Laboratory (NML), as a drug quality
control laboratory engaged in critical pharmaceutical testing,
is uniquely positioned to benefit from digital modernization. Barsha Shakya
The adoption of a Laboratory Information Management System Quality Control Officer, NML
(LIMS) represents a critical step for NML toward achieving these T
national objectives while significantly strengthening the reliability, traceability, and efficiency
of its laboratory operations.

Understanding LIMS in Laboratory Systems

A LIMS is a specialized digital platform designed to manage laboratory workflows, including
sample registration, tracking, analysis, data storage, and reporting. By replacing paper-based
systems and fragmented data management practices, LIMS enables laboratories to operate
with greater precision, consistency, and accountability. Internationally, regulatory laboratories
operating under agencies such as the U.S. Food and Drug Administration have successfully
integrated LIMS into their operations, resulting in improved turnaround times, enhanced data
integrity, and stronger compliance with regulatory standards.

As Nepal's drug quality control laboratory, NML's analytical results directly influence
regulatory decisions and public health outcomes regarding product safety, efficacy, and quality.
A LIMS will play a vital role in ensuring NML generates high-quality, defensible laboratory
reports by minimizing manual transcription errors, enforcing standardized pharmacopeial
workflows, and incorporating secure audit trails. Ultimately, these features will uphold strict
data integrity principles, ensuring NML's laboratory results remain transparent, traceable, and
fully defensible during regulatory reviews and inspections.

Challenges in Existing Systems

Despite the global shift toward automated laboratories, many facilities in developing
environments continue to rely on manual or semi-digital frameworks. Paper-based
recordkeeping can cause prolonged turnaround times, difficult data retrieval, and complex
data tracking across laboratory sections. In NML, the implementation of LIMS is essential for
several critical functions, such as sample entry, reference standard management, chemicals
and glassware inventory management, preparation of analytical data sheets, internal report
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preparation, Certificate of Analysis (COA) preparation and so on. Currently, the same data
often needs to be recorded at multiple stages and by different personnel, which increases the
possibility of errors and creates additional administrative workload.

However, the successful adoption of LIMS is contingent upon the establishment of a strong
foundational system within the laboratory. Digital transformation cannot be achieved through
software implementation alone; it requires careful preparation in terms of infrastructure,
processes, human resources, and data governance. Reliable power supply, stable internet
connectivity, and appropriate hardware are essential prerequisites for system functionality.
Equally important is the standardization of laboratory procedures, including the development
and documentation of clear standard operating procedures aligned with international quality
standards such as ISO/IEC 17025. Human capacity building is another critical component,
as laboratory personnel must be adequately trained in both digital tools and data integrity
principles to ensure effective system utilization. Additionally, robust data management and
cyber security measures must be established to protect sensitive information and maintain
system integrity. A phased implementation in NML beginning with institutional readiness,
followed by pilot testing, and eventual full-scale rollout ensures effective integration while
minimizing disruption.

Foundational Requirements for Implementation

Transitioning NML to a digital system requires careful financial planning. The initial budget
shall cover the procurement and implementation of the Laboratory Information Management
System (LIMS), including software licenses, database configuration, hardware upgrades,
and integration with laboratory instruments used in NML's testing activities. Long-term
sustainability depends on allocating an annual budget of approximately 15% to 20% of
the initial system cost for an Annual Maintenance Contract (AMC). This funding supports
technical assistance, server hosting, software updates, security enhancements, and routine
system maintenance.

LIMS is best regarded as a long-term infrastructure investment rather than a one-time purchase.
Maintaining a dedicated annual budget for system maintenance and future expansion helps
ensure continued reliability, scalability, and compliance with international ISO/IEC 17025
quality standards.

Conclusion

In conclusion, the implementation of a Laboratory Information Management System
represents a strategic investment in the future of quality control laboratories. It is not merely
a technological upgrade but a comprehensive approach to improving the accuracy, efficiency,
and credibility of laboratory services. By ensuring the production of reliable and high-quality
laboratory reports, LIMS strengthens the foundation of regulatory systems and supports the
overarching goal of protecting public health. As Nepal continues its journey toward digital
governance and institutional reform, the integration of LIMS within NML stands as a critical
enabler of regulatory excellence and sustainable development.
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Recent Advances in the Treatment of
Helicobacter pylori Infection: A review in
Effectiveness of Updated Therapies

Introduction

Helicobacter pylori is a Gram-negative, spiral-shaped bacteria
that colonizes the human gastric mucosa and has adapted to
survive in the harsh acidic environment of the stomach (Howden
et al., 2024). It is the leading cause of infection-associated cancer
globally and is classified as a Group I carcinogen by the World
Health Organization (WHO). H. pylori infection is causally
linked to dyspepsia, peptic ulcer disease, mucosa-associated Kol T i
lymphoid tissue (MALT) lymphoma, and gastric adenocarcinoma Nisha Shrestha
(Chey et al., 2024). The global prevalence of H. pylori infection quality Control Officer, NML
is estimated at 43.9% in adults and 35.1% in children and o
adolescents (Chen et al., 2024). The burden is disproportionately higher in developing nations,
with South Asia reporting a prevalence of 57.7% (Ranjan et al., 2024). In Nepal, H. pylori
infection was detected in 28.41% of patients undergoing upper gastrointestinal endoscopy
at Tertiary Care Center of Nepal (Sharma et al., 2024). The current established treatments
for H. pylori infection are numerous and include triple and quadruple therapy, both of which
utilize two antibiotics (metronidazole, amoxicillin, tetracycline, or clarithromycin) in addition
to either a proton pump inhibitor (PPI) (triple therapy) or a PPI and bismuth (quadruple
therapy) (Benites et al., 2018). Different treatment regimens of varying duration with varying
success rates are used for H. pylori eradication. There is a rising concern about ever-increasing
antimicrobial resistance to these regimens (Thung et al., 2016). Rising antimicrobial resistance
has significantly compromised the efficacy of traditional eradication regimens. The ACG
Clinical Guideline 2024 represents a landmark update that introduces novel treatment options
including rifabutin-based triple therapy and PCAB-based dual therapy while reaffirming
bismuth quadruple therapy as the most robust empirical option. This review critically
examines recent advances in Helicobacter pylori treatment and discusses their significance in

the context of Nepal's healthcare system.

Previous Treatment Protocol: ACG Clinical Guideline 2017
The ACG Clinical Guideline 2017 recommended the following first-line treatment options:

% Clarithromycin triple therapy: A proton pump inhibitor (PPI), clarithromycin,
and amoxicillin or metronidazole for 14 days, recommended in regions where H.
pylori clarithromycin resistance is known to be <15% and in patients with no prior
macrolide exposure.

s Bismuth-based quadruple therapy: A preferred option for individuals with prior
macrolide exposure or penicillin hypersensitivity.

% Concomitant therapy: A PPI, clarithromycin, amoxicillin, and a nitroimidazole
for 1014 days, recommended as a first-line option.

SMER cAGTA [FATOT, aNfficd goifeal - Q0T3 | ¥3



National Antimicrobial Treatment Guidelines 2023, Nepal: H. pylori
Treatment Regimens

The National Antimicrobial Treatment Guidelines 2023 of Nepal recommend the following
regimens:

% Preferred Treatment: Clarithromycin-Based Triple Therapy

Clarithromycin 500 mg PO every 12 hours Plus Amoxicillin 1 g PO every 12 hours
(Metronidazole 400 mg PO every 12 hours may be substituted if amoxicillin cannot
be used)

s Alternative Preferred Treatment: Levofloxacin-Based Triple Therapy
Levofloxacin 500 mg PO every 24 hours Plus Amoxicillin 1 g PO every 12 hours
«  Alternative Treatment: Bismuth-Based Quadruple Therapy

Metronidazole 200 mg PO every 6 hours Plus Tetracycline 500 mg PO every 6
hours Plus Bismuth subsalicylate 300 mg PO every 6 hours

s Proton Pump Inhibitor (PPI) Therapy (to be used with all regimens):
Pantoprazole 40 mg, Omeprazole 20 mg, Esomeprazole 20 mg, Rabeprazole 20 mg,
or Lansoprazole 30 mg all PO every 12 hours

¢ Duration: 14 days

Note: Metronidazole is not preferred as a first-line component of triple therapy due to
common resistance in Nepal. When used, it may be administered at 400 mg every §—12
hours depending on clinical circumstances and local guidelines.

Antimicrobial Resistance: A Growing Challenge

Antimicrobial resistance is the principal driver of eradication failure in H. pylori management.
A ten-year trend analysis cited in the ACG Clinical Guideline 2024 demonstrated increasing
resistance rates for clarithromycin (21% to 30%), ciprofloxacin (3% to 16%), and tetracycline
(5% to 20%) from 2003 to 2022 (Chey et al., 2024). A meta-analysis further revealed a high
prevalence of resistance to commonly used antibiotics among H. pylori isolates in South Asian
countries (Shrestha et al., 2023).

In Nepal specifically, Miftahussurur et al. (2016) documented emerging levofloxacin resistance
and identified novel genetic mutations in Nepalese H. pylori strains, raising concerns about the
sustained efficacy of levofloxacin-based regimens recommended by the National Antimicrobial
Treatment Guidelines 2023. Macrolide resistance, driven primarily by point mutations in
the 23S rRNA gene, is also recognized as common in Nepal, further limiting the utility of
clarithromycin-based triple therapy as a first-line option.

Rationale for Revised Treatment Protocols: ACG Clinical Guideline
2024

The ACG Clinical Guideline 2024 was driven by two principal factors:

R/

¢ Rising antibiotic resistance: Resistance to clarithromycin and levofloxacin has
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rendered conventional regimens increasingly ineffective in many regions, including
South Asia.

Emergence of novel therapeutic options: Recent studies have evaluated novel
treatment regimens featuring new antibiotic options (i.e., rifabutin) or more potent,
next-generation gastric acid-suppressing agents (i.e., potassium-competitive acid
blockers (PCABs) in treatment-naive individuals, demonstrating comparable or
superior eradication rates with improved tolerability.

Evidence for PCAB-Based Therapies in treatment of H.pylori infection

Vonoprazone Amoxicillin (VA) dual therapy provided a higher eradication rate,
enhanced compliance, decreased adverse events, and lowered cost relative to
bismuth-containing quadruple therapy (BQT) for patients with H. pylori infection
(Li et al., 2025).

A study showed a similar eradication rate of H. pylori but a significantly lower
incidence of adverse events in the vonoprazan and amoxicillin (VA) group compared
with the bismuth-based therapy (BBT) group. The analysis suggests that a VA-based
regimen is an acceptable treatment option for H. pylori patients who cannot tolerate
BBT (Abosheaishaa et al., 2025).

Vonoprazan—amoxicillin (VA) dual therapy achieved comparable H. pylori
eradication rates to those achieved with esomeprazole, bismuth, amoxicillin, and
clarithromycin (EBAC), while offering better safety and a more convenient regimen,
supporting it as a preferred first-line treatment for H. pylori infection (Fan et al.,
2025).

Evidences for Rifabutin-based therapies in treatment of H.pylori
infection

K/
0‘0

X3

2

Gugnani et al. (2023) concluded that rifabutin-based regimens represent a
promising and effective alternative for H. pylori eradication, especially in patients
who have failed multiple prior treatment attempts or in regions where resistance to
conventional antibiotics is prevalent.

Chen et al., 2023 concluded that rifabutin-containing triple therapy is an effective
and better-tolerated alternative to bismuth quadruple therapy for rescue H. pylori
eradication, offering clinicians a simplified option particularly useful in patients
with prior treatment failures or intolerance to standard regimens.

Vonoprazan-based regimens performed comparably or better than conventional PPI-
based therapies, achieving eradication rates of 83.3% to 89.5%, while maintaining a
similar adverse event profile. The potassium-competitive acid-blocking mechanism
of vonoprazan appears to offer a meaningful pharmacological advantage over
standard PPIs in achieving consistent gastric acid suppression regardless of meal
timing or CYP2C19 metabolizer status. Rifabutin-containing triple therapy emerged
as particularly valuable for patients with a history of multiple prior treatment
failures, with efficacy ranging from 80.7% to 100%. Importantly, it was associated
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with fewer adverse events compared to bismuth-containing quadruple regimens,
making it an attractive option in heavily pre-treated patients where tolerability and
compliance are ongoing concerns (Liu & Nahata, 2024).

Conclusion

Helicobacter pylori eradication strategies have evolved significantly in response to rising
antimicrobial resistance. Recent evidence supports the use of bismuth quadruple therapy as
the preferred empiric treatment, while vonoprazan-based dual therapy and rifabutin-based
triple therapy have emerged as effective and well-tolerated alternatives. Given the increasing
resistance to clarithromycin and levofloxacin in Nepal, continued reliance on traditional
triple therapies may compromise eradication success. Therefore, updating national treatment
guidelines to incorporate newer evidence-based regimens and strengthening antimicrobial
resistance surveillance are essential to improve treatment outcomes and reduce the burden of
H. pylori associated diseases in Nepal.

Recommendation

In view of the increasing resistance to clarithromycin and levofloxacin in Nepal,
the National Antimicrobial Treatment Guidelines should be updated to recommend
optimized bismuth quadruple therapy as the preferred first-line empiric treatment for
Helicobacter pylori infection. Efforts should also focus on expanding antimicrobial
susceptibility testing, facilitating access to newer therapies such as vonoprazan and
rifabutin-based regimens, and conducting local research on resistance patterns and
treatment outcomes. Strengthening antimicrobial stewardship programs is equally
important to preserve the effectiveness of available treatment options and improve
eradication success.

References

% Abosheaishaa, H., Elsayed, H., Abdelhalim, O., Haddad, I. M. E., Harfoush,
M. K., Abdallfatah, A., ... Bilal, M. (2025). Vonoprazan and amoxicillin dual
therapy versus bismuth-based therapy for Helicobacter pylori eradication: A
systematic review and meta-analysis of randomized controlled trials. Baylor
University Medical Center Proceedings, 1-6.

« Chen,J., Guo, Y., Huang, Y., Ding, Z., Wang, J., Liang, X., ... & Lu, H. (2023).
Rifabutin-containing triple therapy versus bismuth quadruple therapy for
Helicobacter pylori rescue treatment: a multicenter, randomized controlled
trial. The Journal of Infectious Diseases, 228(5), 511-518.

% Chen, Y. C., Malfertheiner, P., Yu, H. T., Kuo, C. L., Chang, Y. Y., Meng, F.
T., ... Liou, J. M. (2024). Global prevalence of Helicobacter pylori infection

and incidence of gastric cancer between 1980 and 2022. Gastroenterology,
166(4), 605-619.

s Chey, W.D., Howden, C. W., Moss, S. F., Morgan, D. R., Greer, K. B., Grover,

Y% | ShwER coraen e, affas geifeel - 20T3



X/
o

X/
£ X4

X/
L X4

S., & Shah, S. C. (2024). ACG clinical guideline: Treatment of Helicobacter
pylori infection. The American Journal of Gastroenterology, 119(9), 1730—
1753.

Fan, X., Shi, Y., L1, Y., & Lin, X. (2025). Comparison of vonoprazan and
low-dose amoxicillin dual therapy with bismuth-containing quadruple
therapy for naive Helicobacter pylori eradication: A single-center, open-
label, randomized control trial. Antibiotics, 14(10), 990.

Gugnani, J. S., Abhishek, F., Agarwal, Y., Damera, A. R., Kaur, H., Taleb,
B., ... & Nayar, K. D. (2023). Effectiveness of Rifabutin-Based Regimens in
Treating Helicobacter pylori Infections. Cureus, 15(12).

Li, X., Jiang, C., Su, Y., Gao, R., Yang, P., Qin, Y., ... Pan, L. (2025). Efficacy
and safety of vonoprazan-amoxicillin dual therapy versus bismuth-containing
quadruple therapy for patients with Helicobacter pylori infection: A meta-
analysis. Frontiers in Microbiology, 16, 1561749.

Liu, L., Shi, H., Shi, Y., Wang, A., Guo, N., Li, F., & Nahata, M. C. (2024).
Vonoprazan-based therapies versus PPI-based therapies in patients with
H. pylori infection: Systematic review and meta-analyses of randomized
controlled trials. Helicobacter, 29(3), e13094.

Miftahussurur, M., Shrestha, P. K., Subsomwong, P., Sharma, R. P., &
Yamaoka, Y. (2016). Emerging Helicobacter pylori levofloxacin resistance
and novel genetic mutation in Nepal. BMC Microbiology, 16(1), 256.

Sharma, P., Adhikari, S., Katila, S., Bajracharya, A., Bohara, N., Pathak, S., ...
Sapkota, P. (2024). Helicobacter pylori infection among patients undergoing
upper gastrointestinal endoscopy in a tertiary care centre. JNMA. Journal of
the Nepal Medical Association, 62(269), 5.

Shrestha, R., et al. (2023). Antibiotic resistance trends in Helicobacter
pylori in South Asian countries: A meta-analysis. Journal of Infection and
Public Health, 16(3), 345-353.

Yang, X., et al. (2025). Comparative effectiveness of vonoprazan-based
regimens for Helicobacter pylori eradication: A multicenter randomized
controlled trial. Alimentary Pharmacology & Therapeutics, 61(4), 612—622.

3MER coraen [FamT, affas goieat - 20T | ¥'9



Role of National Medicines Laboratory
(NML) as the National Reference
Laboratory of Nepal

Introduction

The National Medicines Laboratory (NML) is Nepal’s principal
government laboratory for scientific testing, analysis, and research
of medicines. Established under the Section-6(1) of Drug Act-1978,
NML serves as the national authority for laboratory-based quality
assurance of medicines and health products. Over the years, NML
has evolved into a key institution supporting medicine regulation,
public health protection, and quality surveillance in Nepal.

The recent achievement of ISO/IEC 17025:2017 accreditation Arbind Baniya
has further strengthened NML’s credibility and demonstrated its Quality Control Officer, NML
technical competence in laboratory testing. This accreditation

provides international recognition of test results and supports confidence in Nepal’s
pharmaceutical quality assurance system.

Current Functions of NML

At present, NML performs the following major functions:

e  Quality testing and analysis of medicines for regulatory purposes.
e  Pre-marketing and post-marketing surveillance testing.

e  Method validation for non-pharmacopoeial products.

e  Vaccine and biological product lot release and verification.

e  Laboratory audit and Good Laboratory Practice (GLP) oversight.
e  Capacity building and training of laboratory professionals.

The laboratory currently operates through specialized sections including Testing & Analysis,
Microbiology, Biological Testing, Quality Control & Management and Method Validation.

NML as the National Reference Laboratory

As Nepal moves toward strengthening its regulatory system, NML should be positioned
as the National Reference Laboratory under the Ministry of Health and Food safety.
Regardless of the future regulatory structure, a strong national reference laboratory is essential
for evidence-based regulatory decision-making.

NML should serve as the highest scientific authority for laboratory testing and verification of:
e  Medicines and pharmaceutical products.
e  Vaccines and biological products.
e Medical devices and diagnostic products.

Yo | Shwell corazen [@eroT, anffes geifeal - 20T3



Traditional and herbal medicines.
Nutraceuticals and other health-related products.

As the national reference laboratory, NML would provide scientific evidence for regulatory
actions, quality assurance programs, surveillance activities, and public health interventions.

Expansion of Testing Capacity

To meet future national requirements, NML should progressively expand its laboratory scope
beyond conventional pharmaceutical testing. Strengthening laboratory infrastructure and
human resources will enable testing of:

Biological products and vaccines.

Medical devices and diagnostic kits.

Traditional and herbal medicines.

Nutraceutical and health products.

Cytotoxic and specialized pharmaceutical products.

Such expansion will improve Nepal’s ability to independently evaluate product quality, safety,
and performance.

1.

Vaccine and Biological Product Verification

NML plays a critical role in vaccine lot release and verification. Independent testing of vaccines
and biological products helps ensure that products entering the Nepalese market meet required
quality, potency, and safety standards.

With increasing use of vaccines and biological products, strengthening this function will
remain a national priority for safeguarding public health.

2.

Detection of Substandard and Falsified Medical Products

The circulation of substandard and falsified medical products remains a significant
public health concern. NML provides scientific evidence through laboratory analysis
to identify:

e  Substandard products.

e  Falsified medicines.

e  Counterfeit health products.

e  Quality defects affecting patient safety.

A strengthened NML will enhance national surveillance systems and support timely
regulatory interventions to protect the public from poor-quality products.
Research, Method Development, and Analytical Method Validation

Scientific research and analytical method development should remain a core
mandate of NML. The laboratory should lead the development and validation
of testing methods for products that are not adequately covered by international
pharmacopoeias.

Rather than functioning through a temporary committee structure, Analytical
Method Validation (AMYV) should be established as a dedicated and strong
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technical section within NML, supported by qualified experts, standardized
procedures, and quality systems. This approach will provide long-term institutional
sustainability and strengthen national laboratory capacity.

The AMYV function should support:

e  Development of validated analytical methods.

e  Verification and transfer of testing methods.

e  Standardization of laboratory procedures.

e  Scientific support for future Nepal Pharmacopoeia initiatives.

Strengthening Private and External Laboratories

Private analytical laboratories and pharmaceutical industry laboratories play an
important role in Nepal’s quality assurance ecosystem. Since regulatory authorities
frequently depend on reports generated by these laboratories, strengthening their
technical capacity is essential.

NML should provide technical leadership through:

Proficiency testing and inter-laboratory comparison programs.
Technical guidance and mentorship.

Laboratory audits and quality assessments.

Promotion of Good Laboratory Practices (GLP).
Capacity-building and training activities.

A stronger network of competent private laboratories will improve national testing
capacity and complement the work of NML.

Key Requirements for Strengthening NML

To effectively function as the National Reference Laboratory, NML requires:

Strengthened legal and regulatory provisions.
Expansion of skilled human resources.

Modern laboratory infrastructure and equipment.
Sustainable financing mechanisms.

Advanced research and method development capacity.

Strong collaboration with provincial, academic, and private laboratories.

Conclusion

The National Medicines Laboratory is the scientific foundation of Nepal’s medicine quality
assurance system. Strengthening NML as the National Reference Laboratory under the Ministry
of Health and Population will enhance regulatory decision-making, improve surveillance of
medicines and health products, support private laboratory development, and protect public
health. A robust NML will ensure that Nepal has the scientific capacity necessary to maintain
high standards of quality, safety, and effectiveness for health products nationwide.
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2.2

Common Pitfalls in Analytical Method
Validation

Introduction

Analytical methods are the foundation of quality control

and regulatory compliance in pharmaceutical laboratories. R
Whether testing active pharmaceutical ingredients ».
(APIs), finished pharmaceutical products, raw materials, y -

laboratories must ensure that analytical methods generate
accurate, reliable, and reproducible results.

Method validation establishes documented evidence that

. . o Samjhana Suwal
an analytical procedure is fit for its intended purpose. Quality Control Officer, NML

Regulatory frameworks including the International Council —
for Harmonization guideline Q2(R2), United States Pharmacopeia General Chapter
<1225>, and International Organization for Standardization/IEC 17025 provide guidance
on validation requirements.

Despite the availability of comprehensive guidelines, many manufacturer or laboratories
encounter challenges that compromise the validity of their studies and the reliability
of test results. Common pitfalls include poor validation planning, inadequate sample
selection, inappropriate statistical evaluation, insufficient robustness testing, and
incomplete documentation. Understanding these pitfalls is essential for maintaining data
integrity and ensuring product quality.

Common Pitfalls in Analytical Method Validation

Unsuitable Selection of analytical method: The analytical method should be
stability-indicating, with the ability to detect changes in the quality attributes of a
product throughout storage. Instrumental techniques such as high-performance liquid
chromatography (HPLC) and gas chromatography (GC) are generally preferred over
titration and colorimetric methods due to their superior specificity and sensitivity.
Suitable analytical methods may be selected based on recognized pharmacopoeias or
published scientific literature.

Furthermore, the analytical method should be thoroughly optimized before initiating
method validation. An inadequately developed method is unlikely to satisfy validation
requirements, often resulting in repeated experiments, increased resource utilization, and
delays in the analytical process.

Inadequate Validation Planning: Conducting method validation without a
comprehensive and well-defined validation protocol is one of the most common mistakes
made by manufacturers. The validation plan should clearly specify the method's scope
and intended purpose, validation parameters, acceptance criteria, experimental design,
statistical evaluation methods, and the roles, responsibilities, and approval requirements.
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Inadequate planning can lead to incomplete validation studies, unnecessary repeat
testing, inefficient use of resources, and inconsistent or unreliable conclusions. Upon
completion of the validation study, the findings should be compiled and documented in
a comprehensive validation report.

Failure to Understand Regulatory Requirements: A common mistake in
analytical method validation is the failure to recognize that different types of analytical
methods require different validation parameters. Applying validation characteristics that
are not relevant to the intended analytical procedure can lead to unnecessary testing,
inefficient use of resources, and the generation of redundant data. Therefore, validation
requirements should be selected in accordance with the purpose of the analytical
method and applicable regulatory guidelines. The table below outlines the performance
characteristics recommended for different types of analytical procedures.

Table 1
Type of Analytical q . Testing for Impurities Assay; Dissolution
Procedures; Identification o e (measurement only);
Characteristics Quantitation Limit e o
Accuracy - + - +
Precision - + - +
Repeatability - + _ i
Intermediate Precision - + - +
Specificity + + - +
Detection Limit - - + -
Quantitation Limit - + + -
Linearity - + - +
Range - + - +

*May be needed in some case

Inappropriate Sample Selection: Selecting unsuitable samples for method validation
can compromise the demonstration of method specificity and selectivity. To adequately
establish the specificity of a stability-indicating analytical method, the validation study
should include samples spiked with target analytes and known interfering substances,
samples subjected to relevant physical and chemical stress conditions to generate
degradation products, and actual product samples that have been naturally aged or stored
under accelerated or stressed conditions. The inclusion of these representative samples
ensures that the method can reliably distinguish the analyte of interest from degradation
products, impurities, and other potential interferences.

Different Standard and Sample concentration: During analytical method
validation, the concentrations of the standard and sample solutions should ideally be the
same. When different concentrations are used, the method's linearity, range, and accuracy
must be demonstrated across both concentration levels. This approach increases the
complexity of the validation study and requires additional experimentation. In practice,
many manufacturers evaluate linearity, range, and accuracy only within 80—120% of the
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nominal standard concentration. Consequently, if the sample concentration falls outside
this validated range, the method may not be demonstrated to be suitable for its intended

purpose.

Example: 1f the standard concentration is 8§ ppm and the sample concentration is 12
ppm, and the validation range is established at 80—120% of the standard concentration
(6.4-9.6 ppm), the sample concentration lies outside the validated analytical range.
In such cases, the method has not been validated at the concentration used for sample
analysis, potentially affecting the reliability of the analytical results.

Insufficient Specificity Studies: Many laboratories demonstrate chromatographic
separation but do not adequately establish that the analytical method can accurately
quantify the analyte in the presence of impurities, degradation products, excipients,
and other matrix components. For stability-indicating methods, forced degradation
studies are essential to confirm method specificity. In products containing multiple APIs,
potential interference between the APIs should also be evaluated to ensure that each API
can be accurately measured without affecting the determination of the other.

Overreliance on Correlation Coefficients: A correlation coefficient (R?) greater
than 0.999 alone is not sufficient to demonstrate acceptable linearity. While a high R?
indicates a strong linear relationship, it does not confirm the absence of systematic
bias, consistent analytical response across the calibration range, or the suitability of
the calibration model. A comprehensive assessment of linearity should also include
evaluation of residual plots, calibration slope and intercept, and the accuracy of back-
calculated concentrations to ensure reliable method performance.

Inadequate Accuracy Assessment: According to the WHO guideline on analytical
method validation, accuracy should be demonstrated across the entire specified range of
the analytical procedure. For example, if the validated range is 50%—150% of the target
concentration, accuracy should be evaluated throughout this range. However, many
laboratories routinely perform accuracy studies only at 80%, 100%, and 120% of the
test concentration, regardless of the validated range, which does not adequately establish
method accuracy.

When preparing placebo-spiked samples, only the API concentration should be varied
while maintaining a constant placebo composition. In some cases, both the API and
placebo concentrations are varied simultaneously, which is not an appropriate approach
for accuracy assessment.

Furthermore, accuracy should be established using independently prepared replicate
samples at each concentration level. Performing multiple injections of a single prepared
sample does not demonstrate accuracy; instead, separate replicate sample preparations
(e.g., triplicates) should be analyzed at each concentration level.

Insufficient Precision Studies: During intermediate precision studies, many
laboratories prepare only triplicate samples at the 100% test concentration. However,
standard validation guidelines recommend either six independent determinations at the
100% test concentration or nine determinations covering the entire specified analytical
range to adequately demonstrate precision.
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Intermediate precision should also assess the impact of normal analytical variations,
such as different analysts, instruments, days of analysis, reagent lots, and other relevant
laboratory conditions, to confirm the reproducibility of the method under routine use.

In addition, precision should be evaluated based on the final analytical results (e.g.,
assay values or percentage drug release) rather than on instrument responses such as
chromatographic peak areas or UV absorbance values. The %RSD should therefore be
calculated using the reported test results, not the raw detector responses.

Poor Determination of LOD and LOQ: In many laboratories, LOD and LOQ are
estimated theoretically using signal-to-noise ratios derived from high-concentration
standards. However, a more appropriate approach is to assess noise and variability using
samples close to the expected detection limit. It is also necessary to experimentally
confirm that the LOD vyields a clearly detectable signal and that the LOQ demonstrates
acceptable accuracy and precision. In addition, these determinations should be verified
using actual sample matrices rather than relying solely on standard solutions.

Neglecting Robustness Studies: Robustness studies for an analytical method should
evaluate the effect of small, deliberate variations in critical parameters such as mobile
phase composition, flow rate, column temperature, detection wavelength, and pH. For
dissolution testing methods, factors including medium composition, volume, agitation
speed, sampling time, and temperature should also be systematically assessed. Failure to
perform robustness testing can result in methods that appear valid during development
but may perform unreliably under routine laboratory conditions.

Incorrect Stability studies of Standard & Sample Solution: The stability of
standard and sample solutions should be evaluated by comparing solutions stored at
room temperature and under refrigeration against freshly prepared standard solutions at
defined time intervals. This ensures that any changes in solution integrity over time are
properly assessed.

Inadequate Statistical Analysis: In some cases, statistical evaluation is restricted
to basic calculations such as mean values and percent recovery. However, a complete
validation should incorporate more robust statistical tools, including standard deviation,
relative standard deviation (%RSD), confidence intervals, regression analysis, and, where
appropriate, analysis of variance (ANOVA). Insufficient statistical evaluation may result
in misleading or incorrect conclusions about the performance of the analytical method.

Acceptance criteria not as per guideline: According to the AMV guideline
(AMVP/076-77-02), the recommended acceptance range for assay by HPLC is a
recovery of 98%—102%. However, some validation reports use wider limits, such as
95%—-105%, which do not align with the specified criteria. Similarly, the acceptance
criteria for precision are typically set at %RSD < 2.0% for repeatability and %RSD <
3.0% for intermediate precision, whereas some submitted validation documents apply a
broader limit of %RSD < 5.0%.

Poor Documentation and Data Integrity Practices: During document reviews, it
is common to encounter missing raw data, calculations, and chromatograms. In addition,
there is often insufficient traceability, particularly regarding the use of reference standards
and equipment calibration records, which undermines overall data integrity.
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2.16 Failure to Revalidate After Method Changes: A validated method should be

revalidated whenever significant changes occur, such as modifications to the method
itself, alterations in the sample matrix, or changes in the manufacturing process. If the
impact of these changes is not properly assessed through revalidation, the reliability and
performance of the method may be compromised.

Recommendations for Best Practice

The validation programme can be improved by implementing the following measures:

1.  Developing comprehensive validation protocols prior to initiating experiments.

2. Adhering to international guidelines such as ICH Q2(R2), USP, and ISO/IEC
17025, as well as relevant national requirements.

3. Defining scientifically sound and justified acceptance criteria.

Using representative samples and relevant matrices for evaluation.

vk

Conducting thorough robustness studies to assess method reliability under small
deliberate variations.

Applying appropriate and robust statistical tools for data evaluation.
Ensuring complete documentation with full traceability of all data and procedures.
Performing periodic reviews of method performance throughout its lifecycle.

o 0=

Providing adequate training to analysts on validation principles and statistical
evaluation.

10. Implementing a risk-based approach to manage the entire analytical method
lifecycle.

Conclusion

Analytical method validation is not merely a regulatory obligation but a critical scientific
exercise that establishes the reliability and credibility of analytical results. Issues such
as inadequate study planning, limited evaluation of specificity, excessive dependence
on correlation coefficients, insufficient robustness assessment, and incomplete
documentation can compromise method performance and data quality. Addressing
these challenges through a structured and comprehensive validation approach enhances
analytical reliability, facilitates regulatory compliance, and ensures the generation of
accurate, high-quality, and scientifically defensible data.

References

1. ICH Q2(R2): Validation of Analytical Procedures.
2. USP General Chapter <1225>: Validation of Compendial Procedures.

3. ISO/IEC 17025: General Requirements for the Competence of Testing and
Calibration Laboratories.

. WHO Guideline: Appendix 4, Analytical Method Validation
5. FDA Guidance for Industry: Analytical Procedures and Methods Validation.

Guideline on Analytical Method Validation on Non-pharmacopoeial Products for
Regulatory Approval (AMVP/076-77-02)

el caraTen [FamoT, aiffas goifeet - 20T3 | YUY



NG JeWN: ™R, il ¥ Hiaex

HEAqU ATARHT ®IAT g ATTH & | (T
THIOT SEAT 4R Ui $iE 0-Yo yiqerd SeEe
TATHF AR FaATH AN REREG q9T ATgaied
JTAR YumeET YR @l faf e semaeeed
TEUH B | el qUEEHT [IToT HIiTS-9%
HETATATg, TN IfRIaTca® &TAaT dfadtg 9 a9
fafgeT FO ITeEHT FATIITHT AT AU ¥
TSI IcAEABEH] TAN Jeel@r1g FTH] TGehT .
3 | a‘«q—@ra@w?a-oﬁr SAIATE AT TR (TR Sqrer s vty seamas @9 (AMPAN)
FAATg Gebd T |

BT FATTHT ATAI AT IATEH T O 2T FANT A == fa9qmTar gl el 3 |
AT AT e [aqTHT TATAta e, AT /B qAT A HUITRT T PR 4,000
qeqT & AU TAT WA IAEAES Tl Y& AAAT B | Tl AR e
TR v faedR Tgeeal 3Eee | qafT 9wk 9fq Fel SN q97 IEHe® 8] qav]
oI AT AT (TR~ Few TEehT PR VAT T JTHIRT JLEATHT AT
ARETHRT T | TEA IARANE SAARHFH THATAHN [IHA T FATTHA JUTATR] ATTIABT
EE G |

AIAE AOfIRT GATFRIAT AR URARHT MR TRy | gcded YRRATHT Good
Manufacturing Practice (GMP), WHO-GMP HTYSUE el ATuiy =a<r faumrer dieberr
frEfTepTE®erT IO T 29 | AITAHT 65370 HIIEUE AUATS SURTEwh d&T FHHeT:
qGT THT T, TEA ATA AAAT AT Aeived Freaadmar afvafz a3 |
AT ATATAFAT FTAR AT AR AT T AT TAFTEIET, Stability Study,
Microbial Test T4T Heavy Metal Test ST GRI&T9T JUTEiTeTs 99 TG€ T THATAHRT TATSS
A ATATF G |

THHT AfARTh 36 RHITEEEH RN T97 GMP ATIGUSHTAR Icdred TuaT, fHaifead
AT (Prescribed Dose) ¥ Jooi@ TUHT T TGITH Icallad AT ATTae®me! fahi-
faaeorar Ut FEr AT USRS 99 GEIGT T9 ATEG99F S | IETELURT AT
AT AT TATITIH RTHGATR T [ahl-faaRer 9 A9 Sqaears JUShial 989
Aifa a1 Fwar fauaAT Sty et fAaRTer gRaTEe Siaad qaw T R
TAT ITARRIATE Teol ITAHATH] FTAT TH b ATAE FANTATS 99 GIcdred (Aol
AT e qHEATEEE! THE & T 31w, |

4% | Shwel cora=en e, affas goifder - 20T3



AAT SANTEw ToAeT TIT ATET TTHT ERI SATHHATS ISR T&TT TRIEH B | Tigedt
THIAT TSN HehaAd, Gll, T, DTS AT [AqL JUTATHTR T JTHII ALTAT FTHT
FERTHE T G2 T | Alg AIhRe ATd Je9T Herb Collection Center, Processing
Hub @97 Quality Testing Laboratory ¥ITa«T 19 Hifq aifar sqm@r 99 a9 & fa&m
I g TAH IS T Tg | AT TSIET TATATS ATAANIF BT FTAHHAIT AT
fFaTemg WIcdTed e TARA-JURT-H T o A=l AHard T Tedrdd THT el
ferepTerepT FRTEAT AT Aleha |

AT AR TE TAR-IIART 9fq T W U 9T & | aY Afhewd dgas
Aoferars qui ®IHT G T Fafeeas, @eeddT a1 fasraser deretaar Jaq T
ygta sfavg 9 3faa &g | sdraferr 7T, ae fafy, aHg qAT IETATAR AGHT TART
TYF-HIF &7 | TAd FANTT AATLT AT Alawel AT TW@eeddT Gidehe 3@x qod Ie
qHG, | Uigecd] T0A FTHINAF Goollel AT ATIeRd ATAHATE (Hlhegqepla Teagiar e
AT T YA T@s TTH B T SR FGH [Feargd qid Tg | Th A9 ATTIes
af TEreEHT Ud faeTse geare 7 Auifd AT A IR AT GART AT A STl
foeqre T ATE9AF T | AFRTATNT AT et (G 97 ATgas faaqmTedr Fa<h geraer
FEHH A g7 q9ed g |

FAuH FHAET faeaeATdt ®9HT Antimicrobial Resistance (AMR) T STufderT gedqamT
A &FAF TG FAACH ETHT T@MICH G | T AaITHT Sl AT AT
ST TR qT AT AT ATSR! TN TATE & HT THRIHE AT fad
g | faeafaaras agear 941 91 IAWE= qedd T Evidence—Based Ayurvedic
Research &% grafAear fad smaeas |

s, Ifad Hifa, e aEea, URAR GEAREAdT 99T deaRie g SHTRd
9ol "Nepalayan Ayurved Brand" &1 ®9HT fq9d IRAT ATHT fafdtsa qfg=m zamfaa
T o I GRATEAT h B | TTHT AN PR, JART, AT F&qT qIqT T
ETeRT T ARIBRATATATS THTARRT FEh AARETT B | ORI IedTa, fTear g2
T Al |

NN crazen [{am, aiffcs goider - o0T3 | %9



SUTEAT GH TT: SAATATUAhT Tl 128,

Tz ARTTHT AETd quT THITHEEHT HiHST
ufeem

IAAYYATT Tl AT T/ (Asthma), STEEAE 9 AT (COPD)
TITCTHT STGEl ATdTHe TTe THETH IAT EH T | a1
I, GHATH, AfaE TRITR FANT, SRR JAT TSR]
FHIET BRI AT IFTEERT AR YT dfeedl S | TANT TITHRT
Aofy qUT ITUR IUAH AU Ui AT FAGeR FAN, HHSAR
AUl Ao TIT T URTHITRl AATAS STERT AufETd
qfomH 9T g Wkl g | A9 GRWAT SHeddd IRl T

THTHITEEERT 9T TR I (Device) F¥r=dl WA TR Renu Paudel
[GRECHE Jq—g'a'q;ufr H\ﬁ:l?ﬂ Yo IHG | Pharmacy Supervisor, DDA

AUTAAT GH (COPD / Asthma) &1 TdATH STawT

[T e COPD @971 Asthma ¥UTGHl SAE@RAF YHE@ JHEAHY TG84 T Al
ATEE TAATEAH] Jed@H g AR TASTHT TN A | ETAqed JUAed AT AATTEERT
HTER AATHT COPD %l Y&hIT (prevalence) #Xa 99-9R% el ATH TRTH B | Th
HEAATA AITHT COPD T WeblT 99.9% Tehl IWITH ) | SHY dge WIal, gua T
AfchewaT, &0 feTd T TUH ANTGEEAT 97 SAfad eIl garar ard THagE
& Afhe®Hl COPD d¢l af@wg | F9TardT COPD 8Tl Hcg d9T Disability Adjusted Life
Years (DALYs) &1 Y@ FRUEEHR Ueh HIiq=g | 979 T YTHIOT &HT JT30, e q<m
I I 37a9 TANTH HRI Aigdles 3o SMGHAT EH 1 | 9 AT (Asthma)
1 FaT fafa= qaa" AAR WYF IM@U I TATAHT STAIART TAT TAF o THEHT
TGHT TR e @AT TEhl @ | ATATaRurd Jguv, gell, Teoil, goarT a7 HraHme afegd=
UHE SIEH FR&dea H ®TH] WH G | fa99 @reed dasa (WHO) d91 Global
Initiative for Asthma (GINA) &1 JER IFad ITAR TAT IHedad IRTITHTR AT
T IRMEE AT SE=araT T4 T |

AUTAAT YT HAACATUADT THE oAl 1aw

fear e .

FarerHT 8% ferTiE®E TETRT YRTETE TRUMAT WA ST Tiedd | COPD UG &7
AR AT I

COPD ¥ TH® Wel (Mardsl AT TITERIHET AATITH IR &l | d% YTHI qaT T
ETHT TTH Te T AIEd B |

45 | siwel caa<en [{eioT, aiffics goifdel - 20T3



qrg I T g99q1q -
PISATS! NI T STAEEH] a1 YU J=o EATH] Teehl @ | TGHT AlARTh Fihg a4
fafshar e@a™ COPD ¥ 39 ! AIRT yH@E WIfaH #RF g |

Aty W (Adherence) FHI :

¥ feRTfieEe q&0 ®H qUAly AT 9A9 O T, Hatad Rt J9 ar fafecgeer
TeATe AR ATty Afes aae 3faws |

AT g AT T AN
favaaamdt sorameed Fad wa 3% fHEEd AT SAedR Fel dield 9an o
T B | FATAT TRTRT Toh eFateda THIETA ¥ % 2 100% faRTHEEA gHee? TaNT
&7 HRITAT TIST BRUT AT T bl S@TUHT |
TeAdT IR e
9 97 COPD JU=Reb! ATARHAT THT FAed= IdT &7 |
THEAGAHIRT T fae R T TUhT:

[ ] Wa'oﬁrsrmﬁ}ﬁ?{?@@|

m &Y A (Low dose) AT & |

m  ITORAT AR AT AT FH g |

IR I I A

m  3HIEHF ATHAT (Exacerbation) FH E |

TH T COPD &I ATIHIET A=INTT TAT AT MESATGAe®d sdeeg Hlidhediiss (ICS),
Long Acting Beta R Agonist (LABA) @47 Long Acting Muscarinic Agent (LAMA) 3marea
IIARATS AT GUHT B |

BT TARTHT TEhT THE FA6eY JThLUEe:

Metered Dose Inhaler (MDI)
IR TR R E |
n U9 I T A A GHIH GHAT ATETF §, |
m TEREN YANT & THIEHAT T8, |
Dry Powder Inhaler (DPI)
U T ITSERR &I £ |
n  forrre afer T wifeRt | e |
 HEIER ATALIRAT FH 578 |
TEAT ITEU BATC T [aRTHIRT AT, QMRATH &THAT, Blalehl ATLqT a7 TN &Har
for=m TS |

3ME caraTen [FamoT, anfiics goifeat - Q0T3 | 4%



MDI ¥ DPI F¥7T qRIHYHT RHITAEH qHHT

FHITGRE T YAT JOTATHl v Hecd Ul G g | IAeay uiepl THTEh1ear
Waﬁaﬁﬂﬁmuﬁﬁrw@ﬁaﬁ%qﬁﬁmawg@|wmmwa
g9 (Demonstration) T9T I: Y32 (Return Demonstration) TRTSET SeAY FANTHT
I@Ag IR &7 |

MDI YT &7 (TSI H&l =RUEE:
1. WML THA TS |

R U BAT IE AT HAETA |
3 HEHl AR e |

¥, gg e faear el g e
Y. HEIAT 90 Hebrg AT U |
% foeqr 9 &

©.  HE Fedl TH

Dplmnﬁfﬂmﬁﬁg@qw

JUHEIT Fal qlepTel IR T |

qUl &qHT AT SAMfex fHehTe |

Ffedr qAT el e are |

90 brgqHH AT A |

JYEHIUT FhRT e |

G FHeedl T
wwnﬁwwmwwmﬁwm%wwwﬁzmmﬁ
feRTHIEEH god? TART T AREH] HEcdqul g faqas! o |

BT TATAT AT G FHITAEEERT TRTHT TeFeT GRTeTaie Wo% farrdieese qe =0

FET BTHT WA T Febehl I@TH S, |

L AT TARTH! iR

TRTSHRT T Fage=or

ey TTeRITeRT AT TATHT q9aT §H T COPD &1 AEHUEE Jed@H T EIHT TS |
Exacerbation (TH&®! SATHEHE ATHAT) FH g

TET geerad gfafud arhfers varayeard fafum wedes 9 9 |
AT HAT g R e

TRT ITETEAT AIUHET 887 ATTAHTAN Hel AT ATIATA THAIRT ATATRAT FH 573 |
SEAEICAT FER

TET gtate AovTS feRTHIEE T 9TRiies Tiatatd, fHgT, wTaerdr qor 3fHe StraeT oA
IR IFEuaE g |

%0 | 3lweh coraen e, affas geifeel - 20T3

B




SIER @9 %9 g1
IATHT SAfeAdT qAT ATTATA T FH BaT QBT DT = U, |

Wm(Adherence)W
RTATTEEH] FATHT RIS [eRTHIRT ATCATIYETE era adr Aty fHafad gamT I smr
foreprar TRTST e |

ey

TITAT COPD ¥ THHI WX Ied@HT ®UHT Afetaehl @ | T, ar Jauv, SAfadh grearep
AT, feel (e G971 Tad gagar Jidig IR (a0t THE AaRIgeE g | SHacdd a9
T T COPD ARITITH! FaHw=T TATAHNT AT 8T, d% TART 0T A1 qTef T+ ferefrer
e Jiatg AIATST ATAAF B | I FaHA] BIHGEEH qHFT Fd~ Heaqq & | MDI T
DP| IUFRUEEH! Ael TANTAT GRIHLT, T2 J97 (atHa qA e e ST=R] TATIHIAT
JA@HTT BIHAT TS qFg, | TATAHT USR] ATTAewd GHd BHTGEERT TaTq TRTH
IRTEATS ey Fratd, I A=A qur farrdier Sfameaedr qe@qul qar s JHT
fuert B | I "Right Drug, Right Device, Right Technique" &1 STauRUTATS SagTRAT
an] T fafrcas, wmifawe T fardee=rer gedd gge T afFuar FaraH 77 T COPD
FI R Ied@Hd &THT T3 A(hAS, |

g<He® (References)

1.  Budhathoki P, et al. Prevalence and Risk Factors of COPD in Nepal: A Systematic
Review and Meta-analysis. Journal of Nepal Health Research Council.

2. Dhimal M, et al. Factors Associated with COPD in Nepal: National Population-
Based Study. BMJ Open.

3. Poudel RS, et al. Benefit of Hospital Pharmacy Intervention on Dry Powder Inhaler
Technique in Asthma and COPD Patients. Integr Pharm Res Pract.

4.  Yadav A, Thapa P. Pharmacist-Led Intervention on Inhalation Technique among
Asthmatic Patients in Nepal.

5. Poudel RS, et al. Face-to-Face Training as an Effective Approach for Instructing
Rotahaler Technique. INMA.

6.  Usmani OS, et al. Systematic Review of Errors in Inhaler Use. CHEST.

7. Barbara S, Kritikos V, Bosnic-Anticevich S. Inhaler Technique: Does Age Matter?
European Respiratory Review.

8. Impact of Pharmacist-Led Intervention on Adherence, Inhalation Technique and
Disease Control among Asthma/COPD Patients. Kathmandu University Study.

9. NHRC eLibrary. Inhaler Competence in Nepalese Patients with Asthma and COPD:
A Systematic Review.

il caraen fFaroT, aifas gatfder - 20T3 | %9



Bridging Education and Regulation:
Strengthening Medicine Product Recall

through Academic—Regulatory Collaboration

Medicine product recalls are a critical public health safeguard
that remove defective, substandard, or potentially harmful
pharmaceutical products from the distribution chain. In
Nepal, the Department of Drug Administration (DDA)
serves as the national regulatory authority responsible
for ensuring the quality, safety, and efficacy of medicines.
However, the complexity of modern pharmaceutical supply
chains, coupled with the evolving nature of drug-related
risks, demands a more robust and scientifically grounded
approach to recall management. This article explores how
academic institutions particularly Pharmacy college and

Subodh Chataut
Pharmacy Supervisor Officer, DDA

Universities can collaborate with regulatory bodies to strengthen medicine recall systems.

1.

Introduction

The safety of medicines is a cornerstone of public health. When pharmaceutical products
fail to meet quality standards whether due to manufacturing defects, contamination,
incorrect labeling, or stability issues effective recall action becomes essential for patient
safety. A medicine recall is defined as the process of withdrawing specific batches of a
medicinal product from the distribution chain due to deficiencies in quality, safety, or
efficacy. In Nepal, the Department of Drug Administration (DDA) is entrusted with this
responsibility under the Drug Act 2035 B.S., issuing public alerts and warnings when
substandard, falsified, or unregistered medicine incidents are detected.

Research indicates that approximately 10.5% of medicines worldwide are either
substandard or falsified, with prevalence significantly higher in low- and middle-income
countries (Ozawa et al., 2018). Nepal, sharing open borders with major pharmaceutical
producers, faces unique challenges in ensuring drug quality. A comprehensive analysis
of DDA recall notices from 2010 to 2020 revealed that antimicrobial medicines had
the highest frequency of recall incidents, followed by vitamins, non-steroidal anti-
inflammatory drugs, and antidiabetic medicines. Common reasons for recall included
failure in laboratory tests such as microbial assay, content uniformity, dissolution,
and sterility tests many of which can be traced to inadequate quality control during
manufacturing and inappropriate storage and transportation conditions (Neupane et. al.,
2022). As pharmaceutical products and supply chains grow more complex, the DDA's
existing recall systems require a more evidence-driven, scientific framework. Academic
institutions-equipped with research facilities, specialized knowledge, and training
capabilities-are well-positioned to assist regulators in evaluating risks, designing recall
strategies, building staff competencies, and informing policy. This article explores how
partnerships between universities and the DDA can enhance medicine recall systems in
Nepal, drawing on global standards and guidelines.
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The Regulatory Framework for Medicine Recalls: International
Guidelines

ICH Q9: Quality Risk Management

The International Council for Harmonisation (ICH) Q9 guideline on Quality Risk
Management (QRM) is widely regarded as the gold standard for systematic risk
assessment in the pharmaceutical sector. ICH Q9 provides a structured framework for
identifying, analyzing, evaluating, and controlling quality risks across the drug product
lifecycle-from development and manufacturing to distribution and post-marketing
surveillance (International Council for Harmonisation, 2023).

ICH Q9 outlines a four-phase QRM process: risk assessment (identification, analysis,
and evaluation), risk control (reduction and acceptance), risk communication, and risk
review. These principles are directly applicable to medicine recalls. The guideline also
encourages the use of tools such as Failure Mode and Effects Analysis (FMEA), Hazard
Analysis and Critical Control Points (HACCP), and fault tree analysis to systematically
evaluate recall scenarios (World Health Organization, 2013).

WHO Good Manufacturing Practice (GMP) Guidelines

The WHO GMP guidelines provide the foundational quality standards against which
pharmaceutical manufacturing is evaluated. According to WHO GMP, recall procedures
should be understood by all responsible personnel, and records must be maintained to
ensure complete traceability of products from raw materials to finished goods (World
Health Organization, 1996). The guidelines mandate that manufacturers conduct mock
recalls at least annually to test the effectiveness of recall arrangements, particularly for
products with the longest distribution chains.

WHO Quality Risk Management Guidelines

Complementing ICH Q9, the WHO published its own guidelines on Quality Risk
Management (WHO TRS 981, Annex 2), which adapt the ICH framework for use
in diverse regulatory environments, including resource-limited settings. The WHO
guidelines explicitly state that QRM outputs can serve as reference documents to support
product development, control strategy discussions, and regulatory filings (World Health
Organization, 2013).

The Current Landscape of Medicine Recalls in Nepal

The DDA Nepal operates within a challenging environment characterized by a growing
pharmaceutical market, porous borders, and limited regulatory resources. The domestic
market for medical products was estimated at approximately 70 billion Nepali rupees
in 2019, encompassing drugs, raw materials, and surgical equipment (Neupane et. al.,
2022). With this expanding market comes increased exposure to quality risks.

Analysis of DDA recall data reveals several concerning patterns. First, a significant
proportion of recalls involve essential medicines, including antibiotics, which
raises serious concerns about antimicrobial resistance. Suboptimal dosing or poor
manufacturing quality of antibiotic medicines can accelerate resistance development,
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undermining treatment efficacy for entire populations (Neupane et. al., 2022). Second,
many recalled products fail basic quality parameters such as dissolution, assay, and
microbial limits suggesting systemic weaknesses in manufacturing quality control and
supply chain management. Third, the presence of unregistered and falsified medicines in
the market indicates gaps in pre-market surveillance and border control. DDA's makes
recall process through initiation (notification and problem identification, hazard/risk
assessment, and decision to recall), implementation (issuance of recall circulars and
public warnings) and evaluation for assessment of recall effectiveness. The DDA has
only around two dozen drug inspectors tasked with monitoring over 24,000 registered
pharmacies and thousands of unregistered ones. Laboratory testing capacity is severely
limited.

Effective Medicine Recall System

An effective medicine recall system is one that promptly identifies defective products,
rapidly communicates risks to all stakeholders, efficiently removes affected products
from the market, and prevents recurrence through systematic learning and improvement.
The effectiveness of a recall system can be measured through several key metrics that
provide quantitative and qualitative indicators of performance.

Metrics for Measuring Recall Effectiveness

Drawing on international regulatory practices, particularly those of the U.S. Food and
Drug Administration (FDA) and the Consumer Product Safety Commission (CPSC), the
following metrics can be used to evaluate the effectiveness of a medicine recall system:

. Recall Effectiveness Rate.
. Time to Detection.
. Time to Recall Completion.

. Stakeholder Notification Rate.
. Patient Harm Incidence.

. Mock Recall Performance.

. CAPA Implementation Rate.

. Public Awareness Index.

In the Nepalese context, current data suggests significant gaps across most of these
metrics.

Current Gaps in Nepal's Recall System

Despite the DDA's efforts, several critical gaps persist in Nepal's medicine recall system:
. Inadequate Laboratory Infrastructure.

. Insufficient Human Resources.

. Weak Traceability Systems.
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. Limited Post-Market Surveillance.

. Ineffective Enforcement Mechanisms.

. Poor Coordination with Border Controls.
. Lack of Systematic Data Analysis.

. Limited Public Communication.

Benefits of an Improved Medicine Recall System

Strengthening the medicine recall system in Nepal would yield substantial benefits
across multiple dimensions of public health, regulatory capacity, and economic stability:

. Enhanced Patient Safety.

. Reduced Antimicrobial Resistance.

. Increased Public Trust in the Regulatory System.
. Economic Protection.

. Improved Regulatory Reputation.

. Data-Driven Policy Development.

. Strengthened Supply Chain Integrity.

. Accelerated Emergency Response Capacity.

The Role of Academia in Strengthening Medicine Recalls

Education and Workforce Development

Regulatory science is an emerging discipline that bridges pharmaceutical sciences,
public health, law, and policy. Despite its importance, formal training in regulatory
science remains limited in many low- and middle-income countries. The Institute of
Medicine (now National Academy of Medicine) has emphasized that effective regulatory
science training programs must cover scientific methodology, pharmacology, clinical
trial design, biostatistics, decision theory, and food and drug law (Institute of Medicine,
2012). Pharmacy curricula in Nepal can be strengthened by integrating modules on
regulatory science, quality risk management, and recall management procedures.

Universities can develop specialized courses on pharmaceutical regulatory affairs,
drawing on international models such as the European Centre for Pharmaceutical Medicine
(ECPM) modular training program, the University of California, San Francisco (UCSF)
Center for Drug Development Science, and the University of Southern California (USC)
Regulatory Science Program (Institute of Medicine, 2012). These programs typically
combine didactic instruction with case-based learning, using real-world recall scenarios
to teach risk assessment, communication strategies, and post-recall evaluation. By
embedding such content into Bachelor of Pharmacy (B. Pharm) and Master of Pharmacy
(M. Pharm) curricula, Nepalese universities can produce a generation of pharmacists
who are not only clinically competent but also regulatory-literate.
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Furthermore, universities can serve as venues for continuing professional development
(CPD) for practicing regulators, pharmacists, and industry quality assurance personnel.
Short courses, workshops, and certificate programs on ICH Q9, WHO GMP, and recall
management can help bridge the knowledge gap among current workforce members.
The International Pharmaceutical Federation (FIP) has called for globally shared visions
in pharmaceutical education, emphasizing the need for workforce development that
meets the challenges of global health and patient care (International Pharmaceutical
Federation, 2016).

Research and Innovation

Academic research can address critical knowledge gaps in medicine recall
management. For example, researchers can conduct epidemiological studies to
identify risk factors for drug quality failures in the Nepalese market, analyze the cost-
effectiveness of different recall strategies, or develop rapid analytical methods for
detecting substandard medicines at border entry points. A recent study applying fuzzy
DEMATEL methodology to pharmaceutical drug recalls identified the top five causative
criteria for recalls as product contamination, subpotency or superpotency, patient injury,
lack of sterility, and inadequate system detectability of hazards (Lin & Hertig, 2023).

Universities can also support the DDA in developing and validating risk assessment
tools tailored to the Nepalese context. While ICH Q9 provides general frameworks, their
application must be adapted to local conditions-including the types of products most
commonly used, the structure of the distribution chain, and the capacity of healthcare
facilities. Collaborative research between university faculty and DDA officers can
produce context-specific risk matrices, decision trees, and recall classification systems
that improve the speed and accuracy of regulatory decision-making.

In addition, academic institutions can contribute to post-recall analysis and learning.
Systematic investigation of recall root causes, trend analysis of quality failures, and
evaluation of recall effectiveness are research activities that generate actionable
intelligence for regulators. Published research on drug recalls in Nepal has already begun
to illuminate patterns in therapeutic categories, failure types, and manufacturer origins
(Neupane et. al., 2022). Expanding this research agenda through academic-regulatory
partnerships can transform recall data into preventive knowledge.

Policy Support and Advocacy

Academic experts can serve as independent advisors to regulatory bodies, providing
scientific input on policy formulation, guideline development, and regulatory
harmonization. The National Institutes of Pharmaceutical Education and Research
(NIPERS) in India exemplify this model, where academic institutions actively contribute
to pharmaceutical policy on drug pricing, quality control, intellectual property, and
research and development (Department of Pharmaceuticals, India, 2022). Similarly,
Nepalese pharmacy schools can establish regulatory science centers or chairs that
provide ongoing policy support to the DDA.

Academia can also play a crucial role in public communication and health literacy. When
recalls occur, clear, accurate, and accessible public messaging is essential to ensure
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compliance and prevent panic. University faculty with expertise in health communication
can assist the DDA in crafting public alerts, developing patient information materials,
and training pharmacists to counsel patients during recall events. Research has shown
that consumer understanding of recall information is influenced by message design,
media channel, and cultural context-factors that benefit from academic expertise in
communication science (CPSC, 2003).

A Proposed Model for Academic-Regulatory Collaboration

Building on international precedents and the specific needs of Nepal, this article proposes
a structured model for collaboration between the DDA and academic institutions. The
model comprises four interconnected pillars:

Pillar 1: Joint Research Centers. Establish dedicated research centers or units within
pharmacy schools that focus on pharmaceutical quality assurance, regulatory science,
and recall management. These centers would conduct collaborative research with the
DDA, access funding from national and international sources, and publish findings in
peer-reviewed journals. Research priorities could include: prevalence and patterns of
substandard medicines in Nepal; development of low-cost analytical methods for quality
screening; evaluation of recall effectiveness metrics; and risk modeling for supply chain
vulnerabilities.

International examples demonstrate the value of such centers. In the United Kingdom,
the Medicines and Healthcare products Regulatory Agency (MHRA) sponsors seven
Centers of Excellence for Regulatory Science and Innovation (CERSIs), including
partnerships with the University of Birmingham for Al and Digital Health Technologies,
and Brunel University of London for regulatory science in transformative digital
health. These centers provide the MHRA with valuable academic insight and access to
cutting-edge research, enabling the agency to identify and solve emerging regulatory
problems (MHRA, 2025). Similarly, the U.S. FDA has established multiple academic
partnerships through its Centers of Excellence in Regulatory Science and Innovation
(CERSI) program, collaborating with universities such as Johns Hopkins, the University
of Maryland, and Stanford to advance regulatory science research and education.

Pillar 2: Integrated Education Programs. Revise pharmacy curricula to include
mandatory courses on regulatory science, quality risk management, and recall
procedures. Develop internship and fellowship programs that place pharmacy students
and graduates within the DDA for hands-on regulatory experience. Create continuing
education programs for DDA staff, industry personnel, and community pharmacists,
delivered through university platforms.

The MHRA in the UK provides an excellent model for integrated education. The agency
has developed e-learning modules in collaboration with academic partners such as the
Centre for Postgraduate Pharmacy Education (CPPE) and the Wales Centre for Pharmacy
Professional Education, providing accredited continuing professional development for
pharmacists, doctors, and nurses on adverse drug reaction reporting and medicine safety
(MHRA, 2021). These modules count toward continuing professional development
credits and have been endorsed by professional bodies, ensuring widespread uptake
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among healthcare professionals.

Pillar 3: Technical Advisory Services. Form a standing technical advisory committee
comprising senior pharmacy faculty, DDA officials, industry representatives, and clinical
experts. This committee would meet regularly to review emerging quality risks, advise
on recall classifications, and provide scientific input on policy decisions. During active
recall events, the committee could be convened rapidly to provide expert risk assessment.

India's National Institutes of Pharmaceutical Education and Research (NIPERS) illustrate
how academic institutions can serve as policy advisors. NIPERs actively contribute
to pharmaceutical policy discussions on drug pricing, quality control standards,
intellectual property frameworks, and research and development strategies-providing
independent scientific input that strengthens regulatory decision-making (Department of
Pharmaceuticals, India, 2022). Similarly, in the United States, the FDA's Science Board,
which includes academic experts from leading universities, provides independent advice
on complex scientific and technical issues, including product recalls and emerging safety
concerns.

Pillar 4: Data and Knowledge Sharing. Develop secure, shared databases for recall
information, quality testing results, and adverse event reports. Universities can assist
in data analysis, trend monitoring, and predictive modeling. Regular joint publications
such as annual recall reports, policy briefs, and bulletin articles which would disseminate
findings to stakeholders and the public, enhancing transparency and accountability.

Potential Challenges of Academic-Regulatory Collaboration

While academic-regulatory collaboration offers substantial benefits, several challenges
must be anticipated and addressed to ensure successful implementation in Nepal:

. Resource Constraints and Funding Limitations.

. Regulatory Hurdles and Bureaucratic Complexity.

. Intellectual Property Concerns.

. Cultural and Organizational Barriers.

. Limited Time for Academics Due to Work Overload

. Data Confidentiality and Security.

. Political and Institutional Commitment.
. Capacity Asymmetries.
. Limited Research Infrastructure.

Implementation Considerations

Realizing this collaborative model requires attention to several practical considerations.
First, funding mechanisms must be established. The DDA could allocate a portion of
its budget for academic partnerships, while universities could seek research grants
from international bodies such as the WHO, World Bank, and Global Fund. Second,
memoranda of understanding (MoUs) should formalize the roles, responsibilities, and
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intellectual property arrangements of each party. Third, capacity building is essential-not
only for university faculty to understand regulatory processes but also for DDA staff to
engage effectively with academic research methodologies.

Fourth, political and institutional commitment is necessary to sustain collaboration
beyond individual projects or leadership tenures. The success of academic-regulatory
partnerships in countries like the United States, the United Kingdom, and India
demonstrates that long-term commitment yields cumulative benefits in workforce
quality, regulatory capacity, and public health outcomes (Institute of Medicine, 2012).
Finally, international collaboration can amplify local efforts. Partnerships with regional
regulatory networks, WHO prequalification programs, and international pharmacy
education bodies can provide technical assistance, training opportunities, and peer
learning platforms.

Conclusion

Medicine product recalls are essential for protecting public health, but their effectiveness
depends on strong scientific, regulatory, and technical capacity. In Nepal, closer
collaboration between the Department of Drug Administration (DDA) and academic
institutions can strengthen recall systems through education, research, technical expertise,
and evidence-based decision-making. By incorporating international standards such as
WHO GMP and ICH Q9 into pharmacy education and fostering partnerships in research
and data sharing, academia can support regulators in ensuring the quality, safety, and
effectiveness of medicines. While challenges exist-including funding limitations,
bureaucratic complexity, and capacity asymmetries, the benefits of an improved recall
system in terms of patient safety, antimicrobial resistance containment, public trust,
and regulatory reputation are substantial. Building this bridge between education and
regulation is crucial for a stronger pharmaceutical system and improved patient safety.
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rorfir geaesR wftfaset fafa Q0zQ/08 /30 1 s¥@T YT 3 JEHeT
fovfaaear sge Wt Fut oo wom wat wRTsoTeReT e

S.No. | Generic Name Indication(s)
Newly diagnosed multiple myeloma (MM); acute
1 | Thalidomide 100mg Capsule treatment of moderate to severe erythema nodosum
leprosum (ENL) in adults >18 years.
2 | Lurasidone Hydrochloride 20 mg Tablet Bipolar depression
3 |Fulvestrant 250 mg/5ml PFS HR-positive, HER2-negative advanced breast cancer in
postmenopausal women
4 | Saxagliptin 2.5mg/5mg tablets Type 2 diabetes mellitus (as adjunct to diet and exercise)
5 | Tapinarof 1% w/w cream Plaque psoriasis in adults 218 years
6 |Zolmitriptan Nasal Spray 5Smg/dose Acute treatment of migraine with or without aura in
adults
7 Dimethyl fumarate (DMF) 120mg/240mg (as | Relapsing-remitting multiple sclerosis (RRMS) in adults
enteric coated micro tablets in a capsule) >18 years
3 Vigabatrin Powder for Oral solution, 500mg Infantile spasms (including TSC); refractory complex
per sachet partial seizures
9 | Brivaracetam injection 50mg/5ml Partial onset seizures in epilepsy (24 years)
10 |Vonoprazan 20mg tablets Gastr.lc ulger, 'duod(.enal ulcer, reflux esophagitis; H.
pylori eradication adjunct
L Heterozygous  Familial  Hypercholesterolemia or
11 | Bempedoic acid 180mg tablet atherosclerotic CVD (with statin)
12 | Tylvalosin Tartarate Oral Powder 62.5 % w/w Porcine prohfgrahve enteropathy, swine ~enzootic
pneumonia, swine dysentery
13 | Vitamin A soft gelatin capsule Vitamin A supplementation
- Intra-abdominal infections, community-acquired
14 | Ertapenem for Injection 1g pneumonia, gynecological & diabetic foot infections
15 | Leucovorin 5Smg tablets Antidote to folic ?l(?ld antagonists; megaloblastic anemia
due to folate deficiency
) Rheumatoid  disease, osteoarthritis, ankylosing
16 | Flurbiprofen 50mg/100mg tablets spondylitis, musculoskeletal disorders
17 | Desidustat tablets Anemia associated with chronic kidney disease (CKD)
18 |Daprodustat tablets 1/2/4/6/8 mg Anemia due to CKD in adults on dialysis >4 months
Tirzepatide in 0.5 ml PFS (2.5, 5, 7.5, 10, 12.5, |Type 2 diabetes mellitus (glycemic control & weight
19 R
15 mgin 0.5ml PFS) management)
20 |Daprodustat tablets 1/2/4/6/8 mg Anemia due to CKD in adults on dialysis 24 months
Lansoprazole Gastro Resistant Capsules
21 |30mg, Clarithromycin 500mg and Amoxicillin | H. pylori infection with duodenal ulcer
Capsules 500mg
22 |Semaglutide 0.25 mg Injection Type 2 diabetes mellitus (glycemic control)
23 | L Arginine Zinc and Folic Acid Granules Nutritional supplement for cardiovascular health,

immune support, reproductive health and pregnancy
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S.No. Product Name Analytical Profile No.
1. Lurasidone HCl Tablets Luras 081/082/AP 170
2. Sulphamethoxazole & Trimethoprim Powder Cotri 081/082/AP 171
3. Meloxicam & Paracetamol Bolus Para Melo 081/082/AP 172
4. Finerenone Tablets Finere 081/082/AP 173
5. Mecobalamin Dispersible Tablets Mecoba 081/082/AP 174
6. Albendazole Bolus Alben B 082/083 AP 175

oo | sl caazen [@emn, aiffes getfee - 20T3




HTA. Q0TQ/T3 AT WUSHT reifer firal (Recall) & &=ht

S. Batch | Mfg Type of .
N. Product Name Manufacturer No. date Exp date Medicine Parameter failed
1. [Heliclar-500 (Clarithromycin Tablets |Nova Genetica Pvt. Ltd., HL Jan. Dec. 2025 Allopathy Dissolution
IP) Dhading 5-77 | 2024
2. |TIDZ-1000 (Tinidazole Tablets IP) Lomus Pharmaceuticals P.L., T23- May Apr-25 Allopathy | Disintegration
Kathmandu 0123 | 2023
3. |Cetophen 500 (Paracetaol Tablets  [Lomus Pharmaceuticals, CT- April Mar- 26 Allopathic | Disintegration
BP) Kathmandu 1123 | 2023
4. |Rexamol 500 (Paracetamol Tablets) |Curex Pharmaceuticals Pvt. TRX- Nov Oct 2026 Allopathic Dissolution
Ltd, Kavre 695 2024
5. |Cetophen 500 (Paracetamol Tablets |Curex Pharmaceuticals Pvt. CT- Jun. May-26 Allopathy Dissolution
BP) Ltd. Kavre, Nepal 2723 | 2023
6. |Levoflox-500 (Levofloxacin 500 mg) [Magnus Pharma Pvt.Ltd., BB Mar. Feb.2026 | Allopathy Dissolution
Tablet Bara, Nepal 24001 | 2024
7. |SUPRAMOX CV BID Suspension Arya Pharmalab, Bara FSBD Mar. Aug. 2026 | Allopathy Assay of
(Amoxycillin Trihydrate 200 mg 12016 | 2025 Amoxycillin
Potassium Clavulanate 28.5 mg)
8. |Enclave-OD Tablet (Amoxycillin 875 |Curex Pharmaceuticals Pvt. TEOD- | Dec. May. 2026 | Allopathy Assay and
mg, Clavulanic acid 125 mg) Ltd., Kavre 026 2024 Disssolution
9. |Axapara, 100 ml Infusion, Mfg: Axa Parenterals Ltd, India| ABS Feb. Jan. 2027 Allopathy Sterility
Paracetamol IP 1.0% w/v Importer: Axadeep Pharma 0335 | 2025
Distributiors Pvt. Ltd., Lalitpur,
Nepal
10. |Abamol, 100 ml, Infusion, Mfg: Abaris Healthcare Pvt. RB Jul. Jun. 2026 Allopathy Sterility
Paracetamol IP 1.0% w/v Ltd, India 544502 | 2024
Importer: RB Pharmaceuticals
Pvt.Ltd. Kathmandu, Nepal
11. |Ondatron-4 (Ondansetron HCI 4 Deurali Janta Pharmaceuticals | ONDT | Aug. Jul. 2027 Allopathy Assay
mg) Pvt.Ltd., Dhapasi, Kathmandu | 2901 | 2025
12. |Fexadine -180 (Fexofenadine HCL  |Simca Laboratories Pvt. Ltd., T25/ | May- | Apr.2027 Allopathy Dissolution
Tablets IP) Bhaktpur 071 25 (Self Recall)
13. |Espro-40 (Esomeprazole Tablets IP - |Panas Pharmaceuticals Pvt. TEO Apr. Mar. 2027 | Allopathy Dissolution
40 mg) Ltd., Nepalgunj 048'R' | 2025 (Buffer)
(Self Recall)
14. |Adopin-L (Amlodipine & Losartan  |Panas Pharmaceuticals Pvt. TADD | Aug. Jul. 2027 Allopathy Dissolution
Potassium Ltd., Nepalgunj 011 2025 (Self Recall)
Tablets IP)
15. |MARBLE (Calcium and Vitamin D3 |Grace Pharmaceuticals Pvt TMA- Jun May 2027 | Allopathy Assay of
Tablets BP) Ltd, Rupandehi 025 2025 Cholecalciferol
16. [LINARCE M 850 Tablets (Linagliptin |Grace Pharmaceuticals Pvt TLMS- | Nov Oct 2026 Allopathy Assay
and Metformin HCl Tablets) Ltd, Rupandehi 006 2024
17. |AGLOCEF 1G (Ceftriaxone Injection |Aglowmed Ltd, India N45 April Sep 2027 Allopathy Bacterial
IP) 2501 | 2025 Endotoxin Test
18. |ADOXY 100 (Doxycycline Capsules  |Apex Pharmaceuticals Pvt Ltd, | C-81 Dec Nov 2026 Allopathy Uniformity of
IP) Birgunj 060 2024 weight
19. |Reditux (Rituximab 500 mg) 500 Dr. Reddy's Laboratories Ltd., | N230 | Now. Oct. 2026 | Allopathy |Out of Trend in %
mg vial Bachupally 662C | 2023 Monomer
20. [Reditux (Rituximab 500 mg) 500 | Mandal, Telangana, India N230 | Nov. | Oct.2026 | Allopathy | and aggregates
mg vial 633C | 2023 Impurities
in drug substance
(Self Recall)
21. |Sinex Tablet Time Pharmaceuticals Ltd., SN Oct. Sep. 2027 | Allopathy |Physical: Hair was
Nawalpur 839 2025 seen in Tablet
(Self Recall)
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Highlights of WHO’s support to DDA
(July 2025- Feb 2026)

Consultation Workshop on the “Categorization of Medicines”

On 4 July 2025, the Department of Drug Administration (DDA), with support from WHO
Nepal, convened a “Consultation Workshop on the Categorization of Medicines.” The
workshop brought together over 40 participants, including representatives from the Association
of Pharmaceutical Producers of Nepal (APPON), Nepal Chemists and Druggists Association
(NCDA), Nepal Pharmacy Association (NPA), Pharmacy Association of Nepal (PhAN), DDA,
the National Medicines Laboratory (NML), and former Director Generals of DDA.

The workshop focused on the revision of Nepal’s medicine categorization system established
under the Drug Act, 1978 and the Drug Categorization Rules, 1986. Participants recognized
that the existing categorization list, which currently includes 434 medicines, no longer reflects
the evolving pharmaceutical landscape and requires expansion to encompass all registered
medicines.

During the workshop, stakeholders reviewed and refined a revised draft categorization list
developed on the basis of therapeutic use, regulatory status, and potential for misuse or abuse.
The discussions provided valuable feedback to strengthen and finalize the categorization
framework.

The initiative represents a significant milestone in strengthening Nepal’s pharmaceutical
regulatory framework, supporting the development of a comprehensive national medicines
database, and promoting the rational, safe, and appropriate use of medicines across the country.

AiE - el =

Consultation Workshop on the Categorization of Medicines
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“Public Health Sensitive Patent Provisions in Nepal’s
Industrial Property Bill”

The Department of Drug Administration (DDA), with support from WHO and Third
World Network, convened a two-day workshop on 29-30 August 2025 to examine
public health-sensitive patent provisions in Nepal’s Industrial Property Bill. Held at a
pivotal time as Nepal prepares for graduation from Least Developed Country (LDC)
status in 2026, the workshop focused on aligning intellectual property obligations with
national public health priorities.

The event brought together 104 participants from Parliament, government institutions,
academia, legal bodies, the pharmaceutical sector, and civil society. Discussions
centered on the effective use of TRIPS flexibilities, safeguards against patent
evergreening, and provisions related to compulsory licensing and early working to
protect access to medicines.

The workshop facilitated broad stakeholder consensus on the importance of a balanced
intellectual property framework that fosters innovation while safeguarding equitable
access to affordable medicines. Key recommendations included further refinement of
the Industrial Property Bill and the establishment of a national roster of experts to
support evidence-based policy development.
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Workshop to finalize DDA five-year strategy

With technical support from WHO, the Department of Drug Administration (DDA)
convened a two-day consultation workshop on 25-26 December 2025 to finalize its
Five-Year Strategic Plan. The workshop brought together over 55 representatives from
the Ministry of Health and Population (now Ministry of Health and Food Safety),
DDA, Department of Health Services, National Medicines Laboratory, Department
of Food Technology and Quality Control, Department of Ayurveda and Alternative
Medicine, academia, and professional and industry associations.

The workshop provided a platform for stakeholders to review and refine the draft
strategy, ensuring its alignment with national health priorities and emerging regulatory
needs. Discussions focused on strengthening regulatory systems, enhancing medicine
quality assurance, and improving compliance mechanisms across the pharmaceutical
sector.

The workshop concluded with consensus on strategic priorities, key interventions,
and implementation pathways that will guide DDA’s work over the next five years,
contributing to a stronger regulatory system and improved access to safe, effective,
and quality-assured medicines in Nepal.

Workshop to finalize DDA five-year strategy, 25-26 December 2025
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Workshop on Regulatory System Strengthening

The Department of Drug Administration (DDA), in collaboration with WHO, organized
a two-day workshop on 17-18 February 2026 to strengthen Nepal’s drug regulatory
and quality assurance systems. The event brought together more than 90 participants,
including the Honorable Minister for Health and Population, senior government
officials, experts from WHO SEARO and the WHO Country Office, representatives
from CDSCO, Thai FDA, the Indian Pharmacopoeial Commission, TechInvention
Lifecare Pvt. Ltd., and key pharmaceutical stakeholders.

The workshop reviewed Nepal’s existing regulatory and laboratory capacities, identified
priority gaps, and explored international and regional best practices. Participants also
discussed on the preliminary Detailed Project Report (DPR) for establishing a new
national quality control laboratory with expanded services. The meeting concluded
with consensus on priority actions, implementation timelines, and collaboration
mechanisms to advance a practical roadmap, with WHO reaffirming its commitment
to supporting the process.
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Detailed Project Report for establishing a new
National Quality Control Laboratory developed

WHO Nepal supported DDA and NML to develop the Detailed Project Report (DPR)
for the establishment of a new National Quality Control Laboratory (NQCL) in Nepal.
The DPR presents evidence-based recommendations on infrastructure, laboratory
design, equipment, quality management systems, and accreditation readiness required
to develop a modern, internationally compliant drug testing facility. As a strategic
roadmap, itinforms policy decisions, resource mobilization, and phased implementation,
while supporting the Ministry of Health and Food Safety in strengthening the national
quality assurance system through expanded testing capacity and enhanced regulatory
oversight, thereby ensuring the quality, safety, and efficacy of medical products.

Detailed Project Report

INP/O1/26/CT/DPR/V01/170326)

Detailed Project Report (DPR) for the
Establishment of a New National Medicines Quality Control
Laboratory in Nepal in Alignment with International
Standards and Best Practices.

For Submitted by
Ministry of Health & Techinvention Lifecare i

Population (MoHP), Nepal & .
World Health Organization (WHO) "'"'_‘f" N

3ME caraTen [FamoT, anfiics gaifeat - 0T3 | 2%



AT, 20CQ/T3 WT faummEE wRt JAfkusT Agcauul TeeEs

£

AgrEr T
R lis=-1 A AT

HeT, WS, TR a4r g scaea wied gl

AT dweEE SUgE, REeE ad WU ¥aERT ewdes Wihd gl adr wEE
TEARSER T WyE P 9, SENT 9ers s, SEE (Prostate) S W, AEUES (Thyroid) FET
o, g ORI (Uric Acid) Frat o, diafes,/Sasn 9ere, ste-tadll gars, T Farat S
T e deE WA W T 0F SNET e wwdt siuiee AR TE@ @t
ETEET FamrET R sarnaEder ot g1

RfFcEs®T e Prescriptions) A= 3 RSt smarn wanT 6T a5ar YE&RE FHdEe
AT oWy agE g2t S wARE weeawear e e gaieasT At SEuy
A T g | |9 WA wew e gvaty St awedr FreareT 9 g@seg |

T8 BarTET ROt waar et Gad silnidee wed SI9gSe-Ue, Sard, 100 Horse
Power, 30 Minutes Plus Stops, I3 =Haa AMNees! IOAT 0 ST HRATEST wPFar
W g1 g BRuer arniiee Soee, SeReER T Aee-Rar saaeda SeEe S
TRfANee acee a1 9 SEiaE gwEEe YHE B E gaeT aqay e | e
wraty H3 9 wEew wow A e Rfrcassr R @ sReies seaEe
wfer nift wanT g et

X

m@eztw ;’Q'f'
IABET'C
CONTROL

%% | Siwel cug=en e, affas goifder - 20T3




g T ReRaeEer @t T wdier areaedt aoma Sl gEer
weaie ffw: R053/0%/95

FE AN YA GEGT T ST U, 0GR B W1 9 W AMWH YT 03 A FEHEA
TN SAaET ool WUERN AN YT B gBT 99 FHIE FrEe Sl SaeT a99E,
wRET T yaeEE w49 T adiwr Fa gty Tat GEitd cqaedr qae 99T @ng
by affesi® Q9 W X R 063/0¥%/9Y W YEWH WUBIM A SAEEAT ATER
T /ARISY g GASRATAl GAHT BT T AT GEAT B TG F |

GEEE
FqTer TS9A @vE BY Afdiesi®E 9 WA R ffd R053/0¥/9Y W WEEE WGET AR O
R03Y HI THT 99 AT GINUT GFaf-y GAr 9 3

¢

-
S5

3MEl caraTen [FamoT, anffics geifeat - 0T3 | 29



yair ffe : R053/0¥/34

aY g B A i R06R 3 YT FwAPY Fed

IR e A 6 FeEe 2036 &1 Few 9 @ifow ay sere s
aifit avfyr gewe wfe, R0¥q W wwE A Wfaer wm AR T e T
war, q A R (@ 2063/0%/03) ffaEr df g g aaw iR
3063w ¥ Bl YO R A g

¥ dfew e FriweEe W A e @ geE e o
UFT AT AU GHA A AU YR, WA WA T i R068/05 /34 (ofE
) T foft R053/03/%% (@@ wE) W T wE @ Rew @ s
waw! TR A 78 G R R063/0y/3 B FfrrEr a5y g1

Gora:
dof e e s der, R06R (ol T AN FE ) < 9 qoK |

\

%5 | 3iwel coraen [@emoT, aiffas geifder - 20T3



& ')
o
%,

i
By, AT
PN a1 e
"% R T

ALY 9T TAHEAT WA q

Stafer swaedr R
yaia A R053/06/90

JeaE A T sy PR g6ty pavs g T
vaty geae wed gE |

IuIes T 9 e sty 9, 03w T iy wat femmaed, 035 i e dnf
SaRTEEeTE Y Sewe T Rfsfmar wft smvrs yavere ww ot awa g,
AT SO QT R03IY W WGH! GRGAN RET WA ARG AT THGFT AT/ FATA T
SETH T WA Y W T g W F A GRRATE G aFAers i e
TE AwFTEE YA g ¥ q5q geed s frada werware A g T pAMS SR A
SR AT (ST ») 3 Ay PR 76w (aeet v @) wem T awen B
IS T ATATH T FAVIIAEGET a0 pAMS T WEAE THT TRFAUEE dF I, AAHTT DAMS
A T g1 59 (30) R frr sormfte g gt wRd Seedeedl S @
e g

75, qeAENE TR R FHGHET FRIdEe DAMS HT YEE T SRR WHG WHEIET S
st e
o FTEE L T ATEA ¥ (@) FT AGEOE F@€q el MR gt wid
> ?ﬂ'@ Y GfaE®r ST Home > List of Products > Add new products > If pre-registered both side
scanned copy FTAR T
> 31'-1@ ¥ (@) YT ARl Home > List of Products > Add new products > If pre-registered both side
scanned copy 3!3}"'(?[#

¢ Updated Product specification
o Certificate of Analysis

L |

Ml caraen [FamoT, aifas gaifeet - 20T3 | 2%



B

vt fifd: R053/06/34
It AU (Cough Syrup) BT YR T FANT TFHT = &t o |

s fafw Teagem @ S “Coldrif Cough Syrup” WANTARY AT Heg NUH! GHEIGET
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Immunosuppressant 5T Alfges! JARS a9 Yarfwater wfr wed «hr

wegd AYTE Immunosuppressant &1 AMITUEE Shared Facility W JRA T U TEd
FRAHST WA 0T 7T G WH WY 9910 SR A9 T8 99 T T34 74 a9 et
Rf 3053/93/90 Ffnafi Fivfa SEY Immunosuppressant THT A Fear 4T ITA™
T SeREred Yera Rt wm TReEm, R IawE Aeiwdae 6 sy FEer ww
w§ TFeW g9 gEw yEa fftae @@ (ov) R P Femmn s Raor 30 o @
FUSRATEN W3 AAFTST R A I g RS G|
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A comprehensive, science- and risk-based Quality Risk Management (QRM) report shall be submitted to
justify the manufacturing of immunosuppressant category products in shared facilities. The report may
include:

Product Description & Toxicological Profile:

e Potency, therapeutic dose, and critical toxicological effects
e Health-Based Exposure Limit (HBEL), including PDE/ADE, OEL
Cross-Contamination Risk Assessment:

e Risk evaluation across all manufacturing stages (including details of manufacturing process and
equipment)

e Assessment of material attributes (e.g. dust generation potential, solubility etc.) and process characteristics
relevant to cross-contamination risk

e Assessment of co-manufactured products in the same facility

Cleaning Validation:

e MACO calculation based on HBEL
e Protocol & Report of cleaning validation studies
Technical and Organizational Control Measures:

e Dedicated or appropriately segregated HVAC systems
e Use of closed or contained manufacturing systems, dedicated equipment or campaign production, where
applicable

e Personnel and material flow controls /-
A\
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Immunosuppressant AT AMTURES! VI, G T Cross Contamination 1 @A =70 a1
e Ry R053/0%/98 F Fvfa At Immunosuppressant #T Afazeers qEFA TH

mmﬁmﬁm,hﬂmﬁammmwﬁrm
T g MGH G |
ffaee:
9. Immunosuppressant ATIEEH! FAHT ARAPT HAETTF T AT
Category Medicine Provision
Category | Antimetabolites / Antiproliferatives (Azathioprine, gﬁ T3aT Category
Methotrexate) F AR IR
Category Il | Calcineurin Inhibitors (Cyclosporine, Tacrolimus) g PEal
Category IIl | mTOR Inhibitors (Sirolimus, Everolimus) Categiry B sy

Category IV | Mycophenolate mofetil (MMF) / Mycophenolic acid
Category V. | JAK Inhibitors @47 Leflunomide (Tofacitinib,

Leﬂt.momlde:) i . S “j‘ﬁ
Category VI | Corticosteroids (Prednisone, Methylprednisolone,

Dexamethasone, Hydrocortisone)
Category VII | Apremilast, Hydroxychloroquine, Pirfenidone General facility

2. 92T § W Seeifed cHaedr 7ot Al Tdiel gHH deled @ g g |

3. Fomrar zalt & woEEel AHET e AtftEedt grEruE B feeeE T daT
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SEROFLO ROTACAP S\Si¥i& szlounterfeit) Sy e R =T
e ey g (weiitia ffd: R053/03/90)

S S@E® CIPLA LTD, Kumrek, Rangpo, Sikkim, 737 132, India @1 Semfza
SEROFLO ROTACAPS ( Salmeterol and Fluticasone Propionate Powder for Inhalation
IP)FT FE A 3 AT wE H USuERr I AlS aFel T A5l grieg adae
FRHF! fFEor afFET AR G aug awed e o, Bl faawr qar wanr
T ot s, wive, ST, Ay s, SR aa SURRAE e
WIS AR AT G SR TMReE g |

Caution @YSHT Not to be swallowed FI | Caution@USHT Not to be swallowed T UGS
TgTE! FEl Tl full Stop T Tl Wil full Stop @HT
Cauti E ‘
aufion: T e i =
» Capsules are.meant forinhalatio ! ~‘f°"“°“‘ s e
only and arg not fo be swullowed L1 s
* After taking yOU z 4 taking edi
your mouth with woter cmd splt out. Ayggmmmwmer and spit out
ST ST “Kumrek” W comma | JMEHH A “Kumeek” T ful
) <'€"$| — Stop(.) &I ;
! Keep the contalner tightly close: container fightly closed.
. Store below 30°C. ' smmow 30°C. oy e
Protect from molsture. = | Protect from moisture. -
| © Copyright 2006 " | ©Copyright 2006
[ ML M/447/2007 =~ : ML Ml447/2007
§ : ] Kumlek Rangpo S|kk|m
901117 ‘ l"““ N‘Itm"“ \
« £ s 819011171199
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- Keep out of reach of children Keep out of reach of children
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AT AT BT ITEUHT counterfeit TAT falsiﬂedmﬁiﬁﬁﬁ'{ﬂma Recall FT
AT THENHE T T GF a1 Teareedels Siaware =g, draf Araf sgema
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TRGHE G |
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