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ABSTRACT

INTRODUCTION. Pharmacovigilance ensures drug safety through continuous monitoring, yet awareness remains
limited in low-resource settings. Ranitidine, a widely used antacid, was withdrawn globally in 2020 due to con-
tamination with N-nitrosodimethylamine (NDMA), a suspected carcinogen. Despite an official withdrawal from
drug circulation, ranitidine is still at risk of being used unreasonably; the conditions given make it a relevant goal
to assess professional awareness of pharmaceutical employees.

AIM. This study aimed to detect pharmacovigilance challenges among Lybian pharmacies and explore the new
growth vectors using awareness of ranitidine withdrawal reasons and safety issues among pharmacy employees
as an example.

MATERIALS AND METHODS. A cross-sectional study was conducted engaging 130 pharmacy employees of Ghar-
yan city, Libya, in January-March 2023. A structured questionnaire with three sections was used, including:
1) demographics (age, gender, education, and experience); 2) basic pharmacovigilance knowledge of participants
(six questions with Yes/No answers); 3) awareness of ranitidine withdrawal (six questions with Yes/No answers).

Data were analysed using descriptive statistics.

RESULTS. The survey showed that almost a third of participants (36.2%) were not familiar with the term “pharma-
covigilance”; more than two-thirds (63.8%) did not know that Libya’s national pharmacovigilance centre existed.
This contradicts the responses regarding pharmacovigilance measures: 78.5% stated they were trained in phar-
macovigilance; 81.5% knew about special report forms to be filled out for any adverse drug reactions, while
16.2% previously made reports on adverse reactions. 55.4% of participants were familiar with the cases where
drugs were withdrawn due to related risks. At the same time, 79.2% thought that ranitidine was still dispensed
from the pharmacies; and 30.8% misclassified ranitidine, a H2-blocker, as an antihistamine. 61.5% of participants
thought carcinogenic impurities were caused by manufacturing contamination; moreover, only another 36.1%
associated the impurities also with the improper storage.

CONCLUSIONS. The identified critical gaps in pharmacovigilance knowledge and ranitidine safety highlight
the need for targeted educational interventions among Gharyan pharmacy employees and regulatory enforce-
ment of drug withdrawals from the circulation.
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nitrosodimethylamine; NDMA; awareness; withdrawal
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PE3IOME

BBEJAEHUE. ®apmakoHaasop obecneunsaet 6e30nacHOCTb NpenapaTtoB 61arofaps NOCTOAHHOMY MOHUTOPWMHTY,
U BCe e 0CBeOMNIEHHOCTb hapMaLeBTMYeCKMX paboTHMKOB OCTaeTcs HefocTatoyHol. LLinpoko npumMeHsemblit
aHTaUMA, PAaHUTUAMH Bbln M3bAT U3 06paweHns Bo Bcem mupe B 2020 r. us-3a npumecn N-HUTpO3oaMMeETUNAMUHA
(HOMA), noTeHuManbHOro KaHueporeHa. HecmMoTpa Ha odpuuManbHOe U3bATUE paHUTUAMHA M3 obpaleHns, co-
XpaHseTcs BEpPOSTHOCTb ero HE06O0CHOBAHHOIO NMPUMEHEHMS B MPaKTUKe. B 3TUX ycnoBuax akTyanbHou 3apadyei
CTaHOBUTCSA OLLEHKA YPOBHS NpodeCcCHOoHanbHOM 0CBELOMNEHHOCTH hapMaLeBTUYeCKUX PabOTHUKOB.

LLEJIb. BrisBneHne npobnemM cuctemsl GapMakoHaA30pa anTeyHbIX opraHusauunin JIuBum u HanpasneHuin ee co-
BEPLIEHCTBOBAHWSA Ha NpuMMepe OLEeHKM OCBeAOMIEHHOCTU pabOTHMKOB anTek o 6e30MacHOCTM paHUTUAMHA
M NPpUYNUHAX €ro UsbaTna us 06an.l,eHMFI.

MATEPUAJIbl U METOAbI. MNMonepeyHoe uccnenoBaHune nposoanam c aHeaps no mMapt 2023 r. cpeamn 130 coTpya-
HWKOB anTek I. [apbaH (JIuBnq). Micnonb3oBanu CTpYKTYpUPOBaAHHbLIM ONPOCHMK, UMELWLMIA Tpu pasgena: 1) nemo-
rpacduyeckme gaHHble (Bo3pacT, NoJ, cneuuanmsaums, ctax); 2) 6asosblie 3HaHUS 0 papMakoHaa3ope (6 BONpocos
c otBeTamu «[la/HeT»); 3) ocBeAOMNEHHOCTb 06 M3bATUM paHUTUAMHA U3 obpalleHns (6 BonpocoB «[a/HeT»).
[laHHble aHaNU3MPOBaNM C NOMOLLBIO ONUCATENbHOM CTAaTUCTUKM.

PE3YJIbTATbI. Pe3ynbtatel NnpoBeAeHHOro ONpoca Nokasaau, YTO NOYTU TPeTb YHACTHUKOB (36,2%) He 3HAKOMbI
C TepMUHOM «dpapMakoHaa3op», bonee AByx TpeTei (63,8%) He 3HaNU o cylwecTBoBaHMM LleHTpa papMakoHaa-
30pa B JIMBMKU. DTO NPOTMBOPEYUT OTBETAM PECNOHAEHTOB O apMaKOHaA30pHbIX MeponpuaTuax: 78,5% ykasa-
n, 4To Npoxoamnu obyyeHune no dapmakoHansopy, 81,5% 3Hanu o cneumanbHbix 6aaHKax OTYETHOCTH, KOTOPbIE
HY>XHO 3aMONHATb MpU BbiIBAEHUM NOBOYHOro AENCTBMS NeKapCTBEHHbIX npenapaTtos, a 16,2% paHee rotosu-
M Takue oTyeTbl. O cyyasx OT3biBA IEKAPCTBEHHbIX NMPenapaToB M3-3a CBA3aHHbIX C HUMKU PUCKOB Gblin ocBe-
pomneHbl 55,4% yyacTtHukoB. B 1o xe BpeMs 79,2% pecnoHAEHTOB yKa3anu, YTO paHUTUAMH MOXHO npuobpectu
B anteke, 30,8% HeBepHO OTHOCUAM paHUTUAMH, BnokaTop H2-rucTtaMuMHOBBLIX peuenTopoB, K aHTUTMCTAMUHHBIM
npenapaTtaM. MICTOYHUKOM KaHLeporeHHbIx npumecen B npenapate 61,5% pecnoHAEHTOB CYMTANM 3arps3HEHUS
npv NpoOM3BOACTBE, U TONbKO 36,1% OoTBETUANM, YTO NPUMECHK TaKXKe MOryT 06pa3oBaTbCs BCIeACTBUE HENPABUIIb-
HOro XpaHeHus.

BbIBOMbI. BuisneHHble kpuTuyeckue npobensbl B 3HaHUAX 0 cucTeMe dapMakoHaa3opa v 6e30nacHOCTU paHu-
TMAMHA 06YCNOBAMBAOT HEOOXOAMMOCTL LieSIEHANPaBIEHHOro 0ByYeHUst COTPYAHMKOB IMBUIACKMX anTek U Bonee
AKTMBHOTO 3aKOHO,ATENbHOr0 YperyinpoBaHus NpoLesypbl M3baTUS NEKAaPCTBEHHbIX NpenapaTos U3 06palLeHus.

KnioueBble cnosa: GapMakoHaa3op; 6€30MacHOCTb IEKAPCTBEHHbIX CPEACTB; PaHUTUAMH; H2-rucTaMuHoBnoKaTop;
NPOTUBOA3BEHHbIE NMPenapaThl; HUTPO30AMMETUNAMMH; U3bATHE U3 0BPALLEHNA; OCBEAOMIEHHOCTL

Ana umtupoBanua: Abua A.A., AbycakeH AM., Abg AnbBadu ®O.M., Aked X.M., Aptannb M.A., Abyabaynna P.M.
OcBefoOM/IEHHOCTb O hapMaKoHaA30pe U U3bATUM PAHUTUAMHA U3 0OpaLLeHUs cpean COTPYAHUKOB UBUACKUX
yacTHbIX anTek (. [apbsiH): nonepeyHoe uccnepoBaHue. bezonacHocms u puck papmakomepanuu. 2026;14(1):44-50.
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®MuHaHcupoBaHue. PaboTa BbinonHeHa 6e3 CMOHCOPCKON NOALEPKKH.
MoTeHumnanbHbIi KOHGAUKT UHTEpPECOB. ABTOPbI 3aBASIOT 06 OTCYTCTBMU KOHPIMKTA UHTEPECOB.
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INTRODUCTION

Drug safety is linked to the term pharmaco-
vigilance (PV), which identifies adverse drug re-
actions (ADRs) after their use and marketing. PV
infrastructure in low- and middle-income coun-
tries remains underdeveloped [1]. Ranitidine, a his-
tamine-2 blocker, was withdrawn in 2020, after
N-nitrosodimethylamine (NDMA) — a potent car-
cinogen — was detected in formulations [2, 3].
Libya’s PV framework is only being initiated, with
limited infrastructure for drug safety monitoring.
Ranitidine remains available in some pharmacies,
causing public health risks [4].

The aim of the study — to detect pharmacovig-
ilance challenges among Gharyan pharmacies and
explore the new growth areas based on awareness
of ranitidine withdrawal and safety issues among
pharmacy employees.

MATERIALS AND METHODS

Study design and participants. A descriptive
cross-sectional study was conducted from Janu-
ary to March 2023, involving 130 employees from
58 private pharmacies in Gharyan City, Aljabal Al-
gharbi area — Libya. Participants included pharma-
cists, trainees, physicians, and non-medical staff.

Sample size. Calculated using Lemeshow and
Lwanga’s formula (1991)! according to the equa-
tion of Steven K. Thompson as follows:

(N-1) (dxd/zx2)] +p(1-p), 6

where: n, sample size; N, population size; P, proba-
bility (50%); d, error proportion (0.05); z: T-value
confidence level 95%.

Questionnaire development. A structured ques-
tionnaire was designed in collaboration with fa-
culty experts specialising in medical and applied
statistics. This tool was based on validated surveys
from prior studies and peer-reviewed literature
to ensure robustness. The first section captured
essential demographic characteristics of the parti-
cipants. These included age (categorised as 19-24,
25-30, 31-36, 37-42, 43-48), sex (male/female),
professional specialisation (trainee student, in-
termediate institute pharmacy diploma, advanced
institute pharmacy diploma, pharmacy bachelor’s
degree, dentist, general physician, non-medical
profession), distinguishing between private and
public sector practice where applicable for trainee
student, intermediate institute pharmacy diploma,
advanced institute pharmacy diploma, and phar-
macy bachelor’s degree, and years of professional

experience (grouped as 1-5, 6-10, 11-15, 16 and
above). The second section focuses on the concept
of PV and contains six questions about the PV fun-
damentals that can be answered with “Yes” or “No”.
Meanwhile, the third section relates to knowledge
about ranitidine and the reasons for its withdrawal
from the pharmaceutical market. It also includes six
questions that can be answered with “Yes” or “No”.

Data collection. Surveys were conducted in per-
son at participating pharmacies during both mor-
ning and evening shifts to provide diverse staff
availability. Participation was fully voluntary, and
informed consent was secured before the ques-
tionnaires were distributed. Researchers were
on hand to clarify any questions immediately, en-
suring everything was understood. Ethical practi-
ces were prioritised by anonymising responses and
underscoring the importance of respondent choice.
This approach effectively combined comprehen-
sive questionnaire design with a systematic and
ethically responsible method of data collection,
aimed at identifying gaps in knowledge regarding
PV and drug safety practices.

Statistical analysis. Frequencies and percenta-
ges were computed using IBM SPSS Statistics Ver-
sion No. 23.

RESULTS

To study the demographic factors, the resear-
chers worked with a total of 130 employees.
The largest age group was 25-30 years, with
a total number of participants 45 (34.6%), and
the smallest age groups were 37-42 and 43-48
years, 8 employees each (6.2%). The workforce
was relatively young, with the majority (67.7%) be-
ing 30 years old or younger. The Figure 1 shows
the age distribution of the employees in private
pharmacies in Gharyan city.

Regarding gender distribution, there were 46
(35.4%) male employees, while the female emplo-
yees made 84 (64.6%). Otherwise, Table 1 provides
a clear overview of the educational background
of the participants.

The most common qualification was “higher di-
ploma in pharmacy (private)”, with 38 (29.2%) em-
ployees. “General medicine”, a slightly lower quali-
fication, was reported in 37 employees (28.5%).
While the least common qualifications were “in-
termediate diploma in pharmacy (private)” and
“non-medical profession”, each held by 2 employees,
or 1.5% of the total. As for the number of pharma-
cists who held bachelor’s degrees, they represent-

! Lwanga S, Lemeshow S. Sample Size Determination in Health Studies. A Practical Manual. WHO; 1991.
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Figure 1. Age categories of employees in private pharmacies, Gharyan city, Lybia, n=130

PucyHok 1. Bo3pacTHble KaTeropmm onpoLeHHbIX COTPYAHMKOB YaCcTHbIX anTek r. [apbsaH, Jiueua, n=130

Table 1. Education level of employees in private pharmacies, Gharyan city, Lybia, n=130

Ta6nuua 1. YpoBeHb 06pa3oBaHMs ONPOLIEHHbIX COTPYAHMKOB YaCTHbIX anTek . [apbsH, Jueus, n=130

X Number of participants
Education level Konuyecmeo yuacmHukos
YpoeseHb 06pasosaHus -
n 0

Trained student
CmydeHm-cmaxcep 18 13.8
Intermediate diploma in pharmacy (private) 2 15
Junsiom o HenosHOM 8bicleM ¢papmayesmuyeckoM 06pa3o8aHuu (4acmHoe yyebHoe 3agedeHue) :
Higher diploma in pharmacy (private) 18 29.2
Junnom o 8bicweM ¢papmayesmuyeckoM 06paso8aHuu (yacmHoe yyebHoe 3agedeHue) :
Intermediate diploma in pharmacy (public)
Junsiom o HenosHoOM ebicweM GapmayesmuyeckoM 06pazoeaHuu (20cydapcmeeHHoe yuyebHoe 3agede- 8 6.2
Hue)
Bachelor in pharmacy (private) 7 5.4
bakanasp no cneyuansHocmu «@apmayus» (4acmHoe yyebHoe 3asedeHue) ’
Bachelor in pharmacy (public) 10 77
bakanasp no cneyuansHocmu «@apmayus» (2ocydapcmeeHHoe yyebHoe 3agedeHue) ’
Dentist
Cmomamonoe 8 6.2
General medicine 37 285
Junnom no cneyuansHocmu «/ledebHoe deno» :
Non-medical 2 15
HemeduyuHckoe obpazosaHue :

The table was prepared by the authors using their own data / Tabnuua coctaBneHa aBTopaMu No CO6CTBEHHbLIM AaHHbIM

ed only 10 (7.7%) of the total number. Meanwhile,
according to the years of experience of the study
sample, it was found that most employees had
1-5 years of experience, with 84 (64.6%) sampled.
As the experience increased, the percentage of par-
ticipants decreased, so we found that only 7 (5.4%)
employees had an experience of 16 years or more,
which constitutes the lowest percentage (Fig. 2).

For the PV concepts, nearly a third of partici-
pants (36.2%) did not know the term “pharmaco-
vigilance”, and more than two-thirds of partici-
pants (63.8%) did not know that there was a PV
center in Libya. This contradicts the partici-
pants’ answers about the center’s distribution
of reports on drug side effects, as approximately
(82%) answered “Yes”, and a small percentage

Safety and Risk of Pharmacotherapy. 2026. Vol. 14, No. 1 47



Abug A.A., AbycakeH A.M., A6a AnbBadu O.M., Aked X.M., ApTaunb M.A., Abyabaynna P.M.
OcBeJOMMEHHOCTb 0 hpapMakoHaa30pe N U3BATUN PaHUTUANHAE U3 oBpalleHnsa Cpean COTPYOHUKOB

of participants (16.2%) had previously prepared scription of ranitidine recently in pharmacy, which
reports on drug side effects. Regarding the par-  indicates a lack of vigilance regarding withdrawing
ticipants’ awareness about previous drug with-  ranitidine by FDA2. 69.2% of respondents did not
drawals due to their risks, less than two-thirds know that ranitidine is a H2 blocker and misclas-
of the participants (55.4%) were aware of drug sified it as an antihistamine, 61.5% of respondents
withdrawals by the Food and Drug Administra- answer “Yes” for that ranitidine causes carcino-
tion (FDA), while 44.6% were not aware of with-  genic impurity due to manufacturing, suggesting
drawals (see Table 2). that most respondents are not aware of cancer risk

Concerning ranitidine withdrawal variables, due to improper storage or expired manufacturing
the majority of responses (79.2%) are “Yes” for pre-  dates exactly (Table 3).
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Figure 2. Participant’s distribution according to experience, experience as private pharmacy employees, Gharyan city,
Lybia, n=130
PucyHok 2. OnbiT paboTbl ONPOLIEHHbBIX COTPYAHMKOB YaCTHbIX anTek r. [apbsH, Jineus, n=130
Table 2. Awareness of employees surveyed in private pharmacies, Gharyan city, Libya, of pharmacovigilance principles

Ta6bnuua 2. MHPOPMUPOBAHHOCTb OMPOLIEHHbIX COTPYAHMKOB YACTHbIX anTek T. [apbsiH, JInBus, 06 OCHOBHbIX MPUH-
umnax dapmakoHagsopa

Frequency, abs. (%)

Question Konuuecmeo omeemos
Bonpoc pecnoHdeHmos, abc. (%)
Yes / Aa No / Hem
P . 5
Are you familiar with pharmacovigilance? 83 (63.9) 47 (36.2)

3Haeme U 8bl, YMo Makoe GapmMaxkoHad3op?

Do you know if there is a pharmacovigilance Centre in Libya?

M3secmHo nu 8am o cywecmsosaruu LleHmpa ¢apmakoHadsopa e Jlusuu? e s len

Does the Centre distribute specialised forms for reporting drug side effects if they occur?
Pacceinaem nu LleHmp ¢papmakoHadzopa cneyuansHele 61aHKU, KOMOopble 3anoaHIomcs 106 (81.5) 24 (18.5)
0n15 8bisieIeHHbIX N060YHO20 delicmaus npenapamog?

- - - >
Have you received training on pharmacovigilance before? 102 (78.5) 28 (21.5)
lpoxodunu nu 8bl paHewe oby4eHue no GapmMakoHadsopy?

Have you prepared a report on the side effects before?
Cocmasnsgnu nu 8l paHewe omyemsl 0 Nob6o4YHoM delicmsuu npenapama? 109 (83.8) 21(16.2)

Have you heard of the medicine being withdrawn from the market due to safety concerns?
58 (55.4) 72 (44.6)
Cnviwanu nu 861 06 0m3bi8e npenapama ¢ puiHKA U3-3a npobaem ¢ 6e3onacHocmeoro?

The table was prepared by the authors using their own data / Tabnuua coctaBneHa aBTopaMu No CO6CTBEHHBIM AaHHbIM

2 FDA requests removal of all ranitidine products (Zantac) from the market. 01.04.2020. https://www.fda.gov/news-events/press-
announcements/fda-requests-removal-all-ranitidine-products-zantac-market
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DISCUSSION

This study reveals significant gaps in PV
awareness and knowledge regarding ranitidine
withdrawal among private pharmacy employees
in Gharyan City, Libya. Although 63.8% of surveyed
individuals reported familiarity with PV concepts,
only previously filled out ADR reporting protocols
(see Table 2). This notable disparity between theo-
retical awareness of the participants and practical
knowledge points to systemic challenges observed
in other low-resource settings, such as Morocco
and Egypt, with fragmented PV systems and in-
sufficient training regarding effective drug safety
practices [1, 5].

A concerning revelation is that 79.2% of re-
spondents continued dispensing ranitidine despite
its global withdrawal in 2020. This regulatory non-
compliance underscores gaps in both policy en-
forcement and availability of updated drug safety
information. For instance, ranitidine is not a typical
antihistamine. While it is classified as an H2 recep-
tor antagonist, 30.8% responded that ranitidine is
an antihistamine, which indicates a lack of under-
standing of the drug’s classification by employees.
Similar misclassifications have been documented
in Saudi Arabia, where even licensed pharmacists
struggled with drug categorisation, indicating
broader regional educational deficiencies [6].

Notably, a survey revealed that while 61.5%
of respondents linked NDMA impurities with man-
ufacturing, only 36.1% understood its association
with improper storage. This observation supports

existing research indicating that high temperatures
can lead to increased NDMA levels in ranitidine —
a detail that is often overlooked in discussions
of drug safety [2, 7]. The emphasis on manufac-
turing over storage risks may reflect a broader
oversight in PV training programs, which rarely
address real-world drug-handling scenarios. Such
gaps highlight the urgent need for context-specific
educational interventions that bridge theoretical
knowledge and practical application.

The study’s cross-sectional design limits caus-
al inferences, and self-reported data may intro-
duce recall bias. Geographic restriction to Ghar-
yan City also affects generalisability, though
the predominantly young, female workforce mir-
ror demographic trends in Libyan urban pharma-
cies [4]. Despite these limitations, the findings
underscore actionable priorities: integrating PV
modules into pharmacy education, enforcing
drug withdrawal protocols, and launching com-
munity initiatives stimulating public activity
to emphasise NDMA risks. Collaborative efforts
between policymakers and educators, as seen
in Tunisia’s successful PV reforms, could serve as
a model for Libya [8].

CONCLUSION

This study reveals critical gaps in PV awareness
and ranitidine-related knowledge among Gharyan
City’s private pharmacy employees. In particular,
low PV awareness goes with ranitidine being dis-
pensed from the pharmacies and pharmacy em-

Table 3. Awareness of employees surveyed in private pharmacies, Gharyan city, Libya, of ranitidine safety and its

withdrawal from the circulation

Ta6nuua 3. MIHGOPMUPOBAHHOCTb OMPOLUEHHbIX COTPYAHWMKOB YacTHbIX anTek r. fapbsH, JIuBMs, o 6esonacHoCTH

PaHNTUOUHA U €ro U3bATUU U3 06pau.|,eva

Frequency, abs. (%)
Question Konuyecmso omeemos
Bonpoc pecnoHdeHmos, aobc. (%)
Yes / da No / Hem
Have you been dispensed or recently purchased ranitidine to your pharmacy?
. 103 (79.2) | 27 (20.8)
lpodasanu nu 8am 8 anmeke / 3aKkynaau au 8sl paHumuouH 015 ceoeli anmeku 8 nocaedHee gpems?
Is ranitidine an antihistamine?
OmHocumcs u paHumuduH K HMU2UCmMamuHHb6IM NPenapamam? 40 (30.8) 90 (69.2)
Do you have information that ranitidine causes a carcinogenic impurity due to storage at high temper-
%
atures ) 47 (36.1) | 83 (63.9)
Cyumaeme N1u 8bl HG OCHOBE U3BECMHbIX 8aM OQHHbIX, YMO XPAHEHUE paHUMUOUHA Npu 8bICOKOL memne-
pamype 8bi3bleaem 06pazosaHue KaHuepo2eHHoU npumecu?
Do you have information that ranitidine causes carcinogenic impurities due to manufacturing?
Cqyumaeme 71U 86l Ha OCHOBE U3BECMHbIX 8aM OAHHBIX, YMO Npu Npou3goocmee paHumMuduHa obpasyromcs 80 (61.5) 50 (38.5)
KaHyepozeHHsle npumecu?
Do you know the possible side effects associated with the use of ranitidine?
77 (59.2) 53 (40.8)
3Haeme 71U 8bl 0 BO3MOMHbIX NOOOYHbIX IPHPEeKMax, C8I3aHHbLIX C NPUMEHEHUEM paHUMUOUHa?

The table was prepared by the authors using their own data / Tabnuua coctaBneHa aBTopaMu nNo CO6CTBEHHbBIM AaHHbIM
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ployees misclassifying the drug / underestimating
its risks. Persistent dispensing of withdrawn medi-
cations, coupled with pharmacological misclassi-
fications, points out the need for urgent systemic
reforms. To mitigate public health risks, Libya’s
Ministry of Health must prioritise standardised
PV training, stringent regulatory oversight, and
multidisciplinary collaborations to enhance drug

safety guidelines. Future research should evaluate
the long-term impact of educational interventions
and assess NDMA contamination levels in retained
ranitidine stocks. By addressing these gaps, Libya
has the opportunity to enhance its PV practices
in line with global standards, ensuring the health
and safety of patients within the changing phar-
maceutical vision.
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