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Abstract

Hospital pharmacists played a crucial role during the COVID-19 pandemic,
collaborating with healthcare professionals such as nurses, physicians, and respiratory
therapists. They contributed to managing COVID-19 treatment protocols, ensuring adequate
medication supply, and addressing shortages of essential drugs, medical devices, and
personal protective equipment (PPE) by implementing conservation strategies and sourcing
alternatives.

A questionnaire-based study was conducted among hospital pharmacists in North
Macedonia in July 2022, involving pharmacists and pharmacy technicians of various ages
and experience levels from five cities, with 95.8% of respondents being female.

The results highlighted the pharmacists’ knowledge of COVID-19 strains,
disinfectants, and current therapeutic options. The study revealed that 37.5% of participants
always, 20.8% frequently, and 29.2% occasionally felt depressed or fatigued during the
pandemic, though 83% never considered leaving their jobs. The survey found that 87.5% of
pharmacists experienced shortages of masks, gloves, and disinfectants early in the pandemic,
and 100% noted the increased cost of these supplies. Only 22.7% were not consulted for
therapy advice for hospitalized COVID-19 patients. Opinions varied on the use of off-label
drugs, and pharmacists played a key role in pharmacovigilance practices, with 36.4%
reporting adverse events. The study confirmed the vital role of hospital in promoting of

rational antibiotic use and antimicrobial resistance programs.
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This study was the first study conducted after the pandemics and have confirmed the
pivotal role of hospital pharmacists in this period in the RN Macedonia.

Keywords: Hospital pharmacist, COVID-19 pandemic, Pharmacovigilance, Drug
shortages, Antimicrobial resistance.

Introduction

Hospital pharmacists played pivotal role during Covid-19 pandemic. As part of the
team alongside with nurses, physicians, and respiratory therapists, hospital pharmacists
contribute to COVID-19 management protocols, warranting sufficient medication supply by
managing critical drug, medical devices or personal protection equipment (PPE) shortages
through the implementation of conservation strategies and sourcing alternatives. Hospital
pharmacists are as health care professionals are crucial factor in implementation of
antimicrobial stewardship programs and are directly involved in planning and responding to
pathogen outbreaks. Conducted surveys in many countries have confirmed that they were
actively involved in developing local treatment protocols that repurpose antivirals and
monitoring the use of antibiotics when bacterial co-infections in COVID-19 patients
occurred, enabling ration antibiotic utilization as proven therapies experts they actively
contribute in critical evaluation of scientific literature, new drug treatments or uses, and
provide medication management recommendations to their colleagues. Their expertise has
huge importance regarding the off-label use potential treatment options like
hydroxychloroquine, methylprednisolone, remdesivir, tocilizumab, favipiravir or ivermectin
while there is no current cure for COVID-19. Pharmacists in clinical settings are also very
important in the process of evaluation of drug safety, implementation of good
pharmacovigilance practices and reporting of suspected adverse events to the relevant
competent authorities. In some hospitals pharmacists were actively involved in the
conducted clinical trials regarding the treatment follow up or selection and enrolment of
eligible patients for these types of studies.

The aim of the conducted study was to evaluate the knowledge, attitudes, and
influence/consequences of COVID-19 pandemic on everyday practice of hospital
pharmacists as well as to assign their engagement as front-line workers in this period in RN

Macedonia.
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Materials and methods

The design and structuring of the questionnaire was carried out using focus-
methodology group approach. The questionnaire was designed and structured and clarity,
complexity and understanding of questions and answers in form of pilot survey were
performed in period of one week beginning on 07.07.2022. The final form of questionnaire
was distributed as on-line survey between 15.07-28.07.2022 via Google forms platform. The
72 questions were consigned in 2 categories, RN Macedonia pharmacists’ socio-
demographic  characteristics and  knowledge,  attitudes, = engagement  and
influence/consequences of COVID-19 pandemic on everyday practice of hospital
pharmacists. Obtained data were tabulated using Microsoft Excel® (Microsoft Corp.
Redmond, WA, USA) and were computed and consequently evaluated using statistical
software STATGRAPHICS Centurion XV evaluation (StatPoint technologies Inc., USA).

Results and discussion

The survey was completed by 24 hospital pharmacists and pharmacy technicians of
whom 95.8% were females. The average age was 45.4+12.9 years. More than 37% have over
20 years practical experience, and 29.2% have 1 to 5 years’ experience, 12.5% have 5 to 10
years’ and 16.7% have 10 to 20 years’ experience. Two third from the respondents are
working in public hospitals and one third in private hospitals. Hospital pharmacists from 5
cities in the RN Macedonia responded the survey, and 58.3% were from Skopje, 12.5% form
Stip and Struga 8.3% from Bitola and 4.2% from Strumica.

The most (58.3%) of respondents claimed that they spend nearly 2 hours every day in
evaluation of available relevant information related to Covid 19, and they claimed that the
most commonly used information sources 87.5% were relevant web sites like CDC, FDA,
EMA, 83.3% consult the secondary and primary literature, and only 16.7% used social
media, TV or radio as relevant information sources during the pandemic. The obtained
results confirmed hospital pharmacists’ knowledge concerning the clinical manifestation of
different COVID-19 strains infection, disinfectants appropriate for COVID-19, as well as
up-to-date therapeutic opportunities for patient treatment. Half of the respondent sometimes
have concerns regarding possibility of infection at work place, one forth were concerned

most commonly, and the other forth were always concerned, but one half were concerned
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for the transition of COVID -19 infection to their families from the work place. Most of them
37.5%, always 20.8% most commonly and 29.2 % sometimes, felt depressed/tired because
of the pandemic, but interesting fact is that over 83% have never considered living the
workplace as option.

When evaluating the influence/consequences of COVID-19 pandemic on everyday
practice of hospital pharmacists the obtained results were as follows. Two third of the
respondents were ill with COVID -19, and out of them 29.4% have claimed that they were
infected at work, 35.3% did not know if that was the case and 35.3% denied being infected
at work. Almost 71% always use mask at workplace, (62.5% KN 95 mask type and 37.5%
surgical mask) and 21% used most commonly, whereas 50% never use gloves at work.
83.3% of hospital pharmacists were working as part of the same team, while half of them
were allowed to use vacation in a period determined by the management. One of the
important findings is that 2/3 of respondents haven’t reduced weekly working hours in order
to reduce the risk of exposure to the virus, but 62.5% confirmed staff rotation at the peaks
of the pandemic. 87.5% responded that they witnessed a shortage of masks, gloves,
disinfectants and antiseptics at the beginning of the pandemic and 100% confirmed the
higher economic burden for these supplies. Almost 92% responded that COVID-19 patients
were treated at their hospital.

Evaluation of the engagement of hospital pharmacists in COVID-19 pandemic
presented interesting findings. Only 22.7% weren’t asked for guidance or advice on
choosing therapy for hospitalized COVID-19 patients. 18.2% strongly agree and same
percentage agree with the statement that they took part in advising on the choice of
appropriate therapy in hospitalized patients with COVID-19 who belong to a specific group
(pregnant women, geriatric patients, patients with comorbidities), 22.7% partly agree, and
the rest 40.9% didn’t agree. 27.3% strongly agreed, 18.2% agreed, 18.2% partly agreed, and
27.3% disagreed that they were asked for advice on the proper administration of parenteral
therapy to hospitalized COVID-19 patient. Additionally, 22.7% strongly agreed, 28.7%
agreed, 13.6% partly agreed, and 36.4% disagreed that they were asked for guidelines for
off-label use of drugs in hospitalized COVID-19 patients (eg. chloroquine, ivermectin,
favipiravir). Only 13.6% strongly agreed, 22.7% agreed, 27.3% partly agreed, and 31.8%
disagreed that were actively engaged in treatment of hospitalized COVID-19 patients.
Hospital pharmacists as literature evaluation experts could help in provision of appropriate

scientifically based information, but only 9.1% strongly agree and 22.7% agree that they
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applied this expertise during the pandemic. Also 36.6% agreed that thy were involved in
education for proper PPE and disinfectants/antiseptic use among other HCPs. Almost 59%
of hospital pharmacists were not engaged in in risk assessment, screening, triage, detection
and reporting of potential cases of COVID-19, unlike in other developed countries. Same
percentage agreed and partly agreed (18.2%), whereas 40.9% disagreed that were involved
in preparation of standard operating procedures (SOP) related to COVID-19 (eg. use of
disinfectants / antiseptics, green corridors, triage, etc.). Nearly half of the pharmacists (45.5)
claimed that COVID-19 related clinical trials were conducted in their hospitals, but only
4.5% strongly agreed, and 13.6% agreed and 18.2% partly agreed that were was directly
engaged in planning, conducting or documenting the clinical study. Hospital pharmacists are
crucial in implementation of good PV practices and 13.6% strongly agreed, 40.9% agreed,
22.7 partly agreed and 22.7% disagreed that were informed of individual cases of adverse
events from the prescribed therapy for the treatment of COVID-19, whereas 36.4% strongly
agreed, and 13.6% agreed that they report this to the agency. 81.8% of respondents claimed
that they have reported AE to the Agency during their practice. This survey has also
confirmed the important role of HP in conducting the antimicrobial resistance programs and

rational antibiotic use.

Conclusion

Obtained results from the surveyed population confirmed the pivotal role of hospital
pharmacists during the COVID 19 pandemic. This is the first research of this type in RSM
and can be a solid basis for further studies.
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Pe3sume

Yiaora na 6otHnuKkuTe (papmManeBTH 32 BpeMe Ha KoBua-19 nangemujara

Bo P.C. Makenonnja

3opuna Haymosckal, Bunjana Jlazaposa, Maja Kosauea,

Aunexcannpa KanenanoBcka HeCTOpOBCKal, Maja CumoHOCKa HpuapeBCKal,

Esrennja Muxajnosal, Anexcannap JJuMkoBcKH®

Y @apmayesmexu paxynmem, Yuueepzumem, ,, Ce. Kupun u Memoouj “, Majxa Tepesa 47,
1000 Ckonje, C. Makeoonuja
Dakynmem 3a MeOUYUHCKU Hayku, Yuusepzumem ,, I oye /lenues “, Kpcme Mucupkos 10-4,
2000 IImun, C. Makedonuja
8 dapmayesmcexa xomopa na PC Makedonuja, 50ma oususuja 6p. 34,

1000 Ckonje, C. Makeoonuja

Kayunu 300poBu: boranuku gapmanet, mangemuja COVID-19, papmakoBurmiania,

HEJOCTHUT Ha JICKOBH, aHTUMHUKPOOHA PECUCTEHIIH]A.

Bonuuukure dpapmaiieBTH oaurpaa KiydHa yjora 3a Bpeme Ha nanaemujara COVID-
19, copaboTyBajk CO 3/IpaBCTBEHUTE PAOOTHHMILIM KAKO IITO C€ MEIUIMHCKUTE CECTPU U
nekapute. Tue mpUIOHECOa 3a yIpaByBame CO MPOTOKOJIHTE 3a JekyBame COVID-19,
00e30eyBarbe Ha COO/IBETHO CHAOJyBame CO JIEKOBU U CIIpaByBame€ CO HEIOCTUIOT Ha
€CEeHLMjalHUTe JIeKOBM, MEIMLMHCKU CpEJICTBAa M ONpeMa 3a JIMYHA 3alITUTa, MPEKy
UMIUIEMEHTHPAbE Ha CTPATETUH 32 3a4yBYBamkbE U AITEPHATUBHU U3BOPH 3a HabaBKa.
Cryauja 3acHOBaHA Ha TIpaIIaTHUAINA Oellle crpoBeieHa Mery OOTHHUKUTE (hapMalieBTH BO
CeBepna Makenonuja Bo jynu 2022 roauHa.

Bo cryaujara 6ea BkiydueHH (papmaineBTH U (apMaleBTCKH TEXHUYAPH O] Pa3TIUUHU
BO3PAaCTH M HHMBOA HA UCKYCTBO OJ] MeT rpaZoBu, npu mro 95,8% o ucnutanunute Oea
xeHu.Pe3ynaTature To MCTakHaa 3HaewmeTo Ha (hapmareBTHTe acorupann co COVID-19
COEBHUTE, CPENICTBATA 32 AC3MH(EKIIH]ja U aKTYESTTHUTE TePareBTCKU onuu. CTyaujaTta OTKpH
neka 37,5% on yuecHuuure cexoram, 20,8% decto u 29,2% mnoBpeMeHO ce 4yBCTBYBase

JIETIPECUBHO MJIM YMOPHO 32 BpeMe Ha MaHaeMujaTa, nako 83% HUKoOrall He pa3MUCITyBalie
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Ja T HamymTaT CBOWTE pPabOTHU Mecta. McTpaxyBameTo mHokaxka neka 87,5% on
(dapMareBTUTE ce COOUMIIE HC € CIIaByBaJie CO HEAOCTHUT Ha MacKH, PaKaBHIIU U CPEJCTBA 32
ne3uH(eKIja Ha TOYEeTOKOT Ha nanjaemujara, a 100% 3abemneskaine 3roJeMeHH TPOIIOIH 32
OBHE 3aJTMXHU.

Camo 22,7% ne Ouie KOHCYJITHUPAHU 3a COBETH 3a Tepaluja 3a XOCIUTAIN3UPAHU
nanpeHtd co COVID-19. UneHtudukyaBHH ce pa3Ivkd BO craBoBuTe 3a Off-
labelynotpebara Ha nexoBure. dapmaneBTUTE HCTO Taka OIMrpaa KIy4HA yjora BO
UMILJIEMEHTHPAKETO Ha JOOpHUTE MPaKTUKU Ha (hapMakoBHUTHMiIaHUa, npH mro 36,4% on
UCTIMTAHUIIMTE TOTBPAMJIIE JIeKa MPHjaBHiIe HECAKAHW HACTAaHH OJ1 yIoTpebara Ha JIEKOBUTE.
OBa cryauja MCTO Taka ja TMOTBPAM BUTAHATa yliora Ha OOJMHUYKUTE (apMameBTH BO
NPOMOBHPAKETO Ha palMOHAJTHA YNOTpeba Ha aHTUOMOTHUIM ¥ NpPOrpaMHuTe 3a
AQHTUMHKPOOHA PE3UCTEHTHOCT.

OBaa cryamja Oeimre mpBa CTyaWja CIPOBEICHA IO TAHAEMHjaTa M ja TOTBPAM
KJIy4YHaTa yjora Ha OOJHHYKUTE (apMaleBTd BO OBOj mepuon Bo PemyOmmka CeBepHa

MakenoHuja.
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