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INTRODUCERE

Incepand cu 1960, dupi tragedia talidomidei, au fost dezvoltate o serie de
concepte precum reactii adverse (RA) si farmacovigilenta (FV), cel din urma fiind
continuu Imbunatatit pe parcursul anilor.

Activitatile de FV includ monitorizarea efectelor adverse, raportarea si cercetarea
lor in vederea identificarii unei relatii de cauzalitate intre medicament si evenimentul
advers observat. Farmacovigilenta are asadar ca scop identificarea unei RA, definita ca
“un efect nociv suspectat a fi cauzat de un medicament”.

Pe masura ce domeniul FV-ei a evoluat, in baza raportarii spontane, au fost
dezvoltate baze de date complexe la nivel national (ex., FDA Adverse Event Reporting
System [FAERS] sub egida Administratiei Americane Pentru Alimente si Medicamente
[FDA] din Statele Unite ale Americii [SUA]), regional (ex., EudraVigilance [EV]) sau
global (ex., VigiBase, sub egida Organizatiei Mondiale a Sanatatii [OMS]).

Atunci cand exista preocupari legate de siguranta sau balanta beneficiu-risc a
unui medicament sau a unei clase de medicamente autorizate la nivel national, Agentia
Europeana pentru Medicamente (EMA) (sau FDA, dupa caz) poate initia o procedura de
reevaluare in numele Uniunii Europene (EU), respectiv a SUA. Astfel de proceduri de
reevaluare in temeiul art. 31 au fost initiate pentru medicamentele din clasa
chinolonelor (in 2016 in SUA si in 2017 in Europa) si pentru acidul valproic (utilizat in
perioada sarcinii), Tn 2013 si 2017.

Prin prisma caracterului invalidant al RA asociate FQ-lor, cu potential permanent
si a afectarii unor sisteme importante (i.e., sistemul musculoscheletic, sistemul nervos
periferic si central), respectiv prin prisma potentialului teratogen demonstrat al acidului
valproic, profilul de siguranta al acestor doua categorii de medicamente isi pastreaza
actualitatea. Cercetarea de fatd isi propune evaluarea acestor probleme de siguranta in
literatura si in baze de date globale, incluzand studii observationale realizate la nivel
national, pe teritoriul Romaniei.

Prezenta cercetare doctorala a fost realizata in cadrul Universitatii de Medicina si
Farmacie ,Iuliu Hatieganu”, Cluj-Napoca, prin Proiectul de Cercetare Doctorala numarul
1529/32/18.01.2019 si cu sprijinul si indrumarea Prof. Dr. Cristina lonela Mogosan.

STADIUL ACTUAL AL CUNOASTERII

Procedurile de evaluare au ca scop identificarea unor masuri de minimizare a
riscului (MMR), de rutini sau aditionale. In urma evaluirii profilului de siguranti a
(fluoro)chinolonelor a fost restrictionata utilizarea acestor medicamente, fiind
rezervate pentru pacientii fara alta alternativa de tratament. Mai mult, cinoxacina,
flumechina, acidul nalidixic si acidul pipemidic au fost retrase de pe piata.
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In urma evaludrii profilului de sigurantd a acidului valproic, s-au emis
recomandari precum: actualizarea avertizarilor referitoare la riscul asociat utilizarii
acidului valproic in sarcind, un nou program de prevenire a sarcinii (PPS), si
contraindicatia pentru femeile cu potential fertil, in afara recomandarilor PPS.

Ghidul de buna practica de farmacovigilenta (BPF-GVP) recomanda evaluarea
eficacitatii MMR, ideal pre- si post- implementare, In decurs de 12-18 luni de la
implementarea initiala a unui program de minimizare a riscurilor, pentru a permite
posibilitatea unor masuri corective, dupa caz.

CONTRIBUTII PERSONALE

Studiul 1: Tulburari musculoscheletice si ale tesutului conjunctiv asociate
fluorochinolonelor

Scop / Obiective: Caracterizarea RA musculoscheletice si ale tesutului conjunctiv
asociate fluorochinolonelor (FQ), in baza de date VigiBase®.

Material si metode: Au fost extrase din VigiBase® toate rapoartele care contineau astfel
de RA inregistrate pana la data de 01 iulie 2019. A fost utilizata analiza statistica
descriptiva si analiza datelor de disproportionalitate.

Rezultate: Analiza a inclus 5355 rapoarte, majoritatea pentru pacienti cu varsta
cuprinsa intre 18 si 64 de ani (62,67%), sexul feminin fiind predominat (61,76%). Cel
mai mare numar de raportari s-a inregistrat in 2017 (n, 679). Cele mai frecvente RA au
fost artralgie (n, 2216, 16,34%), tendinita (n, 1498, 11,04%), durere la nivelul
extremitatilor (n, 1353, 9,98%), durere la nivelul tendonului (n, 1035, 7,63%) si mialgie
(n 973, 7,17%). Cel mai des raportate FQ au fost levofloxacina (n, 2781), ciprofloxacina
(n, 2135), moxifloxacina (n, 287), ofloxacina (n, 176), si norfloxacina (n, 56), 97% din
totalul rapoartelor. Au fost identificate asocieri pozitive pentru toate FQ asociate cu
fiecare RA evaluatd in aceastd analiza prin prisma analizei de disproportionalitate.

Concluzii: Rezultatele sunt In conformitate cu preocuparile de siguranta legate de
afectarea musculoscheletica cercetate de autoritatile de reglementare, si sustinute de
analiza datelor de disproportionalitate.

Studiu 2. Tulburari ale sistemului nervos periferic asociate fluorochinolonelor

Scop / Obiective: Caracterizarea RA la nivelul sistemului nervos periferic, identificate in
baza de date VigiBase®.

Material si metode: Au fost extrase din VigiBase® toate rapoartele care contineau astfel
de RA parte din SMQ Neuropatie perifericd, pana in data de 1 iulie 2019. A fost folosita
analiza statistica descriptiva precum si analiza datelor de disproportionalitate.
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Rezultate: Analiza a inclus 4374 de rapoarte individuale unice, incluzand 6331 asocieri
pozitive FQ-RA cu >3 FQ, conform analizei de disproportionalitate. Sexul feminin a fost
predominant, indiferent de categoria de varstd, adultii fiind cel mai des implicati in
aparitia RA. Un varf al numarului de rapoarte a fost identificat in 2016; 3531 au fost
rapoarte ale RA grave; 998 (22,8%) ale RA ce au dus la dizabilitate/incapacitate, 579
(13,2%) ale RA care au cauzat sau prelungit spitalizarea pacientului; 105 (2,4%) ale RA
care au pus in pericol viata pacientului, 25 (0,6%) ale RA fatale.

Concluzii: Rezultatele consolideaza datele din literatura legate de neuropatia periferica
asociata FQ-lor. A fost observata o tendinta crescuta de manifestare la sexul feminin si
la populatia adulta.

Studiul 3. Evaluarea constientizarii, a cunostintelor, si a conduitei din practica cu
privire la siguranta fluorochinolonelor

Scop / Obiective: Evaluarea gradului de constientizare si cunoastere a medicilor si
farmacistilor cu privire la problemele recente de siguranta ale FQ-lor, comunicate la
nivel national, in Romania, precum si a comportamentului lor in practica din farmacie si
clinica.

Material si metode: Chestionar transversal, distribuit online, catre medici si farmacisti,
timp de o luna. Rezultatele au fost analizate descriptiv.

Rezultate: Analiza a inclus 127 de raspunsuri: 6 (4,7%) medici, si 121 (95,3%)
farmacisti. Categoria de varsta predominanta a fost 31-40 ani (52 participanti, 40,9%),
majoritatea femei (117, 92,1%); 28,1% au obtinut un scor de corectitudine >80% pentru
9/32 de afirmatii care vizau nivelul de cunostinte. in general, participantii care au citit
integral comunicarea au avut scoruri mai bune. Majoritatea au apreciat impactul
comunicarii ca fiind crescut (i.e., nivelul 4 pe scala evaluarii, 38 [29,9%]) participanti, si
foarte crescuta (i.e., nivelul 5, 25 [19,7%]);

Concluzii: Tn general, participantii stiau de preocuparile legate de siguranta FQ-lor.
Nivelul de cunostinte in randul specialistilor a fost relativ satisfacator in ceea ce priveste
aspectele cheie legate de siguranta FQ-lor.
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Studiul 4. Evaluarea malformatiilor congenitale induse de acidul valproic in
EudraVigilance. Evaluarea literaturii privind utilizarea in sarcina.

Scop / Obiective: Evaluarea nivelului de raportare a bolilor congenitale induse de acidul
valproic in EudraVigilance (EV), Inainte si dupa recomandarile MMR (emise in 2018).
Analiza literaturii (PubMed; Registrul EU PAS) pentru a capta datele privind expunerea
la sarcina la acid valproic.

Material si metode: Am identificat in EV RA parte din grupul malformatiilor cardiace,
congenitale, si a defectelor de tub neural induse de acidul valproic (01 ianuarie 2013 -
16 iunie 2023). A fost utilizata analiza descriptiva pentru evaluarea rapoartelor. Analiza
a fost competata de o evaluare a literaturii pentru identificarea expunerii la valproat in
timpul sarcinii.

Rezultate: 2021 de rapoarte incluzand 3210 afectiuni congenitale asociate acidului
valproic: 1962 malformatii congenitale, 634 defecte de tub neural si 614 malformatii
cardiace. Majoritatea erau pentru pacienti cu varste cuprinse intre 0 si o luna (n, 387),
si mai mult de jumatate pentru pacienti de sex masculin (n, 833). Per total, am observat
0 usoara scadere a numadrului de rapoarte pe parcursul anilor. Trei (3)/24 (12, 5%)
dintre studiile identificate In urma cercetarii literaturii au raportat ca ~50% dintre
sarcinile incluse in analiza au fost expuse la acid valproic.

Concluzii: Analiza prezenta semnaleaza faptul ca utilizarea acidului valproic in timpul
sarcinii este Inca o problema de interes actual, in ciuda masurilor de gestionare a riscului
in vigoare.

Studiul 5. Evaluare a nivelului de informare asupra noilor restrictii de utilizare a
acidului valproic si a compliantei la programul de prevenire a sarcinii. Chestionar
adresat farmacistilor.

Scop / Obiective: Evaluarea nivelului de informare a farmacistilor cu privire la
problemele de siguranta ale acidului valproic, in Romania.

Material si metode: Chestionar transversal, distribuit online, timp de aproximativ doua
luni.

Rezultate: Analiza a inclus 267 de raspunsuri valide. Categoria de varsta predominanta
a fost 31-40 de ani (90 participanti, 33,7%), majoritatea femei (249, 93,3%); 145, 54,3%
participanti au eliberat produse acid valproic cel putin o data pe parcursul a 12 luni
inainte de studiu. Doar 105 (39,3%) au primit informatii referitoare la PPS, majoritatea
gasindu-le foarte utile (47/74 participanti, 63,5%), cu precadere ghidul profesionistilor
(50/74, 67,6%). Doar 26/111, 23,4% obisnuiau sa ofere cardul pacientei la fiecare
eliberare; 56/145 (38,6%) ofereau consiliere cu privire la riscul teratogen asociat si
47/145 (32,4%) insistau asupra importantei contraceptiei eficace la fiecare eliberare.
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si a mdsurilor de minimizare a riscului.

Concluzii: Mai putin de jumatate dintre participanti au primit informatii legate de PPS.
Rezultatele indica necesitatea unor cercetari suplimentare pentru a identifica motivele
pentru care anumite masuri ale PPS nu sunt suficient de cunoscute si respectate, in
vederea Imbunatatirii eficientei acestora.

CONCLUZII GENERALE

Pe baza rezultatelor obtinute in studiile desfasurate in cadrul acestei cercetari
doctorale se pot formula urmatoarelor concluzii:

1.

Comunicarea riscului este esentiala pentru sustinerea interventiilor de
minimizare a riscurilor, promovand utilizarea rationald si sigura a
medicamentelor, prevenirea RA, minimizarea riscurilor si contributia la
protectia sanatatii pacientilor si a sanatatii publice.

Cunoasterea informatiilor necesare despre un medicament reprezinta asadar
primul pas in prevenirea efectelor adverse. La momentul initierii proiectului
de cercetare doctoral3, erau in desfiasurare doud proceduri de reevaluare a
profilului de siguranta, pentru fluorochinolone si acidul valproic. Problemele
de siguranta care au stat la baza primei proceduri erau RA invalidante cu
afectare musculoscheleticd, a simturilor (vaz, auz, etc.), neuropsihiatrica,
cutanatd, nervoasa periferica si cardiovasculara la FQ. Cealalta procedura
viza utilizarea acidului valproic in timpul sarcinii.

In primul studiu s-au caracterizat RA musculoscheletice si ale tesutului
conjunctiv asociate FQ-lor din baza de date VigiBase® si s-a dovedit a fi in
conformitate cu preocupdrile de siguranta legate de afectarea
musculoscheletica cercetata de autoritatile de reglementare. Asocierile FQ-
RA au fost sustinute de analiza datelor de disproportionalitate; cel mai des
raportate RA au fost artralgia, tendinita, durere la nivelul extremitatilor,
durerea la nivelul tendonului, mialgia, iar cel mai des asociate FQ au fost
levofloxacina, ciprofloxacina, moxifloxacina, ofloxacina si norfloxacina. in
plus, cercetarea unei baze de date atit de ampla completeaza evaluarea
realizatd de EMA.

in mod similar, in studiul 2, caracterizarea RA la nivelul sistemului nervos
periferic asociate FQ-lor in aceeasi baza de date consolideaza datele din
literaturd legate de neuropatia periferica asociata acestei clase. A fost
observata o tendinta crescuta de manifestare la sexul feminin si la populatia
adulta, cea mai mare incidenta a tulburarilor senzoriale periferice aparand in
primele zile de tratament sau dupa cateva luni.

Studiul 3 s-a bazat pe chestionare diseminate specialistilor din domeniul
sanatatii referitor la problemele de siguranta ale FQ-lor (i.e., studiul 3) si a
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reflectat faptul ca in general, participantii stiau de preocuparile legate de
siguranta acestei clase. Nivelul de cunostinte n randul specialistilor a fost
relativ satisfacator in ceea ce priveste aspectele cheie legate de siguranta lor.
In plus, a fost observat un impact notabil asupra conduitei din practic, mai
ales in ceea ce priveste consilierea pacientului si diseminarea informatiilor
catre colegi. Rezultatele acestui studiu au indicat o comunicare rezonabil de
eficienta a mesajelor cheie incluse in comunicarea directa catre specialistii
din domeniul sanatatii.

6. In studiul 4, evaluarea nivelului de raportare a bolilor congenitale induse de
acidul valproic in EV, pre-/post-implementarea recomandarilor (emise in
2018) alaturi de cercetarea literaturii au semnalat faptul ca utilizarea
acidului valproic in timpul sarcinii este inca o problema de interes actual, in
ciuda miasurilor de gestionare a riscului in vigoare. incidenta malformatiilor
congenitale asociate indica faptul ca acidul valproic continua sa fie utilizat in
perioada sarcinii, desi acest aspect este o contraindicatie absoluta.

7. Conform rezultatelor studiului 5 bazat pe chestionare diseminate
farmacistilor referitor la problemele de siguranta ale acidului valproic, (mai
putin de jumadtate (39%) dintre participanti au primit informatii legate de
PPS. In general, cardul pacientei a fost cel mai putin apreciat si utilizat
material educational. Per total, rezultatele acestui studiu indica necesitatea
unor cercetari suplimentare pentru a identifica motivele pentru care anumite
masuri ale PPS nu sunt suficient de cunoscute si respectate, in vederea
imbunatatirii eficientei acestora.

8. Studiile efectuate au evidentiat intr-un mod consolidat problemele de
siguranta ale celor doua categorii de medicamente, fluorochinolonele si
acidul valproic, aduciand dovezi referitoare la necesitatea cunoasterii
acestora si implementarii unor masuri care sa scada riscurile si sa confere o
calitate a vietii superioara pacientilor.

ORIGINALITATEA SI CONTRIBUTIILE INOVATIVE ALE
CERCETARII DOCTORALE

Studiile realizate in cadrul acestei cercetari doctorale au abordat probleme de
siguranta pentru doua clase de compusi larg utilizati in practic3, cu impact notabil
asupra populatiei. Aceste probleme de siguranta isi pastreaza actualitatea in domeniul
FV-ei, necesitand noi abordari.

Particularitatea problemelor de sigurantd asociate FQ-lor rezida in caracterul
potential invalidant si de lunga durata a RA. Mai mult, ele pot aparea la o perioada
indelungata post-tratament. Riscul teratogen asociat expunerii la acid valproic in utero,
pe langa caracterul tragic, pastreaza si implicatii etice. Prin urmare, cercetarea participa
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la conturarea profilului de siguranta al acestor compusi in contextul existentei unor
atentiondri legate de siguranta FQ-lor si acidului valproic, prin analizarea datelor din
doui baze de date complexe. In cadrul acestor studii, caracterizarea rapoartelor
individuale ale RA 1n Vigibase® s-a bazat pe date raportate din 1967 pana in 2019, fiind
primele evaludri ale acestor tipuri de RA pe baza acestor surse de date. Mai mult,
cercetarea unei baze de date globale, precum VigiBase®, adauga valoare evaluarilor
realizate de EMA la nivel european, completiand concluziile enuntate in raportul de
evaluare al profilului de siguranta al acestei clase.

Studiile efectuate folosind chestionarea au aratat pentru prima data care sunt
cunostintele, atitudinea si comportamentul profesionistilor din domeniul sanatatii din
Romania fata de aceste masuri si cum ar putea fi imbunatatita aplicarea lor. Astfel de
studii ne ajuta sa identificim daca atentionarile formulate au fost corelate cu cunostinte,
atitudine si comportament pozitiv din partea profesionistilor din domeniul sanatatii
care sa duca la sciderea numarului de RA raportate. Aceste probleme de siguranta
impun masuri de minimizare a riscului In implementarea carora profesionistii din
sandtate joaca un rol important. Interventiile de gestionare a riscului pot avea eficiente
diferite in functie de contextul regional, asadar evaluarea lor la nivel national, si
raportarea acestor cercetdri la studii similare conduse in Europa este deosebit de
importanti. In acest mod se poate realiza pozitionarea Romaniei fatd de un etalon de
eficacitate, conducand in cele din urma la imbunatatirea programului de gestionare a
riscurilor.
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INTRODUCTION

Following the thalidomide tragedy (1960), a series of concepts such as adverse
drug reactions (ADRs) and pharmacovigilance (PV) were developed, the latter being
continuously improved over the years.

Pharmacovigilance activities include adverse events monitoring, reporting, and
research to identify a causal relationship between the drug and the observed adverse
event. Therefore, PV aims to identify an ADR, defined as “a harmful effect suspected to
be caused by a drug.”

As the field of PV evolved, complex databases for spontaneous reporting were
developed at a national level (e.g., FDA Adverse Event Reporting System [FAERS] under
the United States Food and Drug Administration [FDA]), regional level (e.g.,
EudraVigilance [EV]), or global level (e.g., VigiBase, under the World Health
Organization [WHO]).

Whenever concerns about the safety or benefit-risk balance of a drug or a class of
drugs are identified, the European Medicines Agency (EMA) (or FDA, as appropriate)
may initiate a referral procedure on behalf of the European Union (EU) or the United
States of America (USA). Such referral procedures under Article 31 have been initiated
for quinolones (in 2016 in the USA and 2017 in Europe) and for valproic acid (used
during pregnancy), in 2013 and 2017.

Given the disabling nature of ADRs associated with fluoroquinolones (FQs), with
potential long-term effects and involvement of major systems, and valproic acid
teratogenic potential, the safety profiles of these two drug categories remain actual. This
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research aims to evaluate these safety issues in the literature and in global databases,
including observational studies conducted at the national level, specifically within
Romania.

This doctoral research was conducted within the “Iuliu Hatieganu” University of
Medicine and Pharmacy, Cluj-Napoca, through the Doctoral Research Project number
1529/32/18.01.2019, with the support and guidance of Prof. Dr. Cristina lonela
Mogosan."

STATE OF THE ART

Referrals aim to identify risk minimization measures, which can be routine or
additional. As a result, the use of FQs has been restricted, being reserved for patients
with no other treatment alternative. Furthermore, cinoxacin, flumequine, nalidixic acid,
and pipemidic acid have been withdrawn from the market. In light of the most recent
valproate referral, the following recommendations were issued: updating warnings
regarding the risk associated with the use of valproic acid during pregnancy, the
implementation of a new pregnancy prevention program (PPP), and contraindication of
valproate use for women with reproductive potential, outside the PPP
recommendations.

The Good Pharmacovigilance Practice (GVP) guide recommends evaluating the
effectiveness of MMR, ideally pre- and post-implementation, within 12-18 months of the
initial implementation of a risk minimization program, to allow for possible corrective
actions, as needed.

PERSONAL CONTRIBUTION

Study 1: Musculoskeletal and connective tissue disorders associated with
fluoroquinolones

Objective: The aim of this retrospective study was to characterize musculoskeletal and
connective tissue ADRs associated with fluoroquinolones (FQs) in VigiBase®.

Materials and methods: All reports of ADRs of interest recorded up until July 1, 2019,
were extracted from VigiBase®. Descriptive statistical analysis and disproportionality
analysis were used.

Results: 5355 reports were included in the analysis. The majority were from patients
aged 18 to 64 years (62.67%), female sex being predominant (61.76%). The number or
reports peaked in 2017 (n=679). The most frequently reported ADRs were arthralgia
(n=2216, 16.34%), tendinitis (n=1498, 11.04%), pain in extremity (n=1353, 9.98%),
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tendon pain (n=1035, 7.63%), and myalgia (n=973, 7.17%). The most commonly
associated FQs were levofloxacin (n=2781), ciprofloxacin (n=2135), moxifloxacin
(n=287), ofloxacin (n=176), and norfloxacin (n=56), accounting for 97% of all reports.
Positive associations were identified for all FQs with each ADR evaluated in the analysis
through disproportionality analysis.

Conclusions: These results are consistent with safety concerns related to
musculoskeletal impairment evaluated by regulatory authorities and are supported by
the disproportionality analysis of the data.

Study 2: Peripheral nervous system disorders associated with fluoroquinolones
Objective: To characterize ADRs affecting the peripheral nervous system, in VigiBase®.

Materials and methods: All reports containing ADRs from the Peripheral Neuropathy
SMQ were extracted from VigiBase®. Descriptive statistical analysis and
disproportionality analysis were used.

Results: 4374 unique individual reports, including 6331 positive FQ-ADRs with =3 FQs,
according to the disproportionality analysis. Females were predominant across all age
categories, adults being the most commonly affected. The the number of reports peaked
in 2016. A total of 3531 included severe ADRs; 998 (22.8%) ADRs that led to
disability/incapacity, 579 (13.2%) ADRs that caused or prolonged hospitalization, 105
(2.4%) ADRs that threatened the patient's life, and 25 (0.6%) reports included ADRs
with fatal consequences.

Conclusions: The results of this study support the literature data related to peripheral
neuropathy associated with FQs. A higher tendency for such ADRs reporting was
observed in females and the adult population.

Study 3: Evaluation of awareness, knowledge, and practice behavior regarding
fluoroquinolone safety

Objective: To evaluate the level of awareness and knowledge of doctors and
pharmacists regarding recent safety issues of FQs, communicated at the national level
in Romania, as well as their behavior in pharmacy and clinical practice.

Materials and methods: A cross-sectional questionnaire, distributed online to doctors
and pharmacists for 1 month. The results were analyzed descriptively.

Results: 127 responses were analysed: 6 (4.7%) from doctors and 121 (95.3%) from
pharmacists. The predominant age category was 31-40 years (52 participants, 40.9%),
and female sex predominated (117, 92.1%); 28.1% achieved >80% correctness score for
9 out of 32 statements. Generally, participants who read the communication in full
scored better. Most participants rated the impact of the communication as high (i.e,
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level 4 on the assessment scale, 38 [29.9%] participants), and very high (i.e., level 5, 25
[19.7%]).

Conclusions: In general, participants were aware of FQs safety concerns. The
knowledge level of key aspects was relatively satisfactory. Participants who read the the
communication in full tended to score better overall, indicating a reasonably effective
communication of key messages.

Study 4: Evaluation of congenital malformations induced by valproic acid in
EudraVigilance. Literature review on use during pregnancy.

Objective: To assess the reporting of congenital diseases induced by valproic acid in
EudraVigilance (EV), before and after the MMR recommendations (issued in 2018). A
literature review of PubMed (Medline) and the EU PAS Registry was also conducted to
capture data on valproic acid exposure during pregnancy.

Materials and methods: ADRs related to cardiac malformations, congenital
malformations, and neural tube defects induced by valproic acid, from January 1, 2013,
to June 16, 2023 were identified in EV. Descriptive analysis was used to assess the
reports; a similar search was conducted in the EU PAS Registry.

Results: 2021 reports were identified, including 3210 congenital conditions associated
with valproic acid: 1962 congenital malformations, 634 neural tube defects, and 614
cardiac malformations. Most were for patients aged 0 to 1 month (n=387), more than
half males (n=833). Overall, a slight decrease in the number of reports was observed
over the years. The literature review included 24 studies with varying results, closely
correlated with the population evaluated, the timeframe, or the selected region/country
for each study. In this context, 3 (12.5%) studies reported that ~50% of the pregnancies
included were exposed to valproic acid. Generally, the studies reported a decreasing
trend over time in the rate of pregnancies exposed.

Conclusions: The use of valproic acid during pregnancy remains a current issue of
concern, despite the risk management measures in place.

Study 5: Evaluation of the level of awareness regarding new restrictions on the
use of valproic acid and compliance with the pregnancy prevention program.
questionnaire for pharmacists

Objective: To evaluate the level of awareness among pharmacists in Romania regarding
the safety issues associated with valproic acid as well as pregnancy prevention
programme compliance

Materials and methods: Cross-sectional survey, distributed online for approximately
2 months.
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Results: 267 valid responses were received. The predominant age category was 31-40
years (90, 33.7%). The majority were female (249, 93.3%); 105 (39.3%) had received
information regarding the PPP. Most found the educational materials very useful
(47/74, 63.5%), particularly the healthcare professional guide (50/74, 67.6%); 26/111
(23.4%) routinely provided the card with each dispensation; Approximately half (145,
54.3%) had dispensed valproic acid-containing medications at least once in the 12
months prior to the study. Among them 56/145 (38.6%) offered counseling regarding
the teratogenic risk, and 47/145 (32.4%) emphasized the importance of effective
contraception with each dispensation.

Conclusions: Less than half of the participants received information related to the PPP.
Further research is needed to identify the reasons why certain PPP measures are not
sufficiently known or followed, in order to improve their effectiveness.

GENERAL CONCLUSIONS

Based on the results obtained from the studies conducted within this doctoral
research, the following conclusions can be drawn:

1. Risk communication is essential for supporting risk minimization interventions,
promoting the rational and safe use of medications, preventing ADRs,
minimizing risks, and contributing to the protection of patient and public
health.

2. Drug safety knowledge represents the first step in preventing adverse effects.
At the time of initiating the doctoral research project, two referral procedures
were ongoing for FQs and valproic acid. The safety issues that formed the basis
of the first procedure were disabling ADRs affecting the musculoskeletal
system, senses (vision, hearing, etc.), neuropsychiatric, dermatological,
peripheral nervous system, and cardiovascular systems for FQs. The second
procedure focused on the use of valproic acid during pregnancy.

3. In the first study, musculoskeletal and connective tissue ADRs associated with
FQs were characterized using the VigiBase® database, and the findings were
consistent with the safety concerns related to musculoskeletal impairment
investigated by regulatory authorities. The associations between FQs and ADRs
were supported by disproportionality data analysis. The most frequently
reported ADRs were arthralgia, tendinitis, pain in the extremities, tendon pain,
and myalgia, with the most commonly associated FQs being levofloxacin,
ciprofloxacin, moxifloxacin, ofloxacin, and norfloxacin. Furthermore, the
examination of such an extensive database complements the evaluation
conducted by the EMA.

4. Similarly, in Study 2, the characterization of peripheral nervous system ADRs
associated with FQs in the same database reinforces the literature data
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regarding peripheral neuropathy related to this class. A higher tendency for
manifestation was observed in females and the adult population, with the
highest incidence of peripheral sensory disturbances occurring within the first
few days of treatment or after several months.

5. Study 3 relied on questionnaires distributed to healthcare professionals
regarding the safety concerns of FQs and reflected that, in general, participants
were aware of the safety concerns related to this class. The knowledge level
among specialists was relatively satisfactory concerning the key safety aspects.
Additionally, a notable impact on practice behavior was observed, especially in
terms of patient counseling and information dissemination to colleagues. The
results of this study indicated a reasonably effective communication of key
messages conveyed directly to healthcare professionals.

6. In Study 4, the evaluation of the reporting level of congenital diseases induced
by valproic acid in the EudraVigilance database, pre- and post-implementation
of the recommendations (issued in 2018), alongside the literature review,
highlighted that the use of valproic acid during pregnancy remains a current
issue, despite existing RMMs. The incidence of congenital malformations
indicates that valproic acid continues to be used during pregnancy, although
this is an absolute contraindication.

7. According to the results of Study 5, based on questionnaires distributed to
pharmacists regarding the safety concerns of valproic acid, fewer than half
(39%) of participants had received information related to the PPP. In general,
the patient card was the least appreciated and utilized educational material.
Overall, the results of this study indicate the need for further research to
identify the reasons why certain measures of the PPP are not sufficiently known
and followed, in order to improve their effectiveness.

8. The studies conducted have strongly highlighted the safety issues of the two
drug categories, FQs and valproic acid, providing evidence regarding the
necessity of understanding these issues and implementing measures to reduce
risks and provide patients with a better quality of life.

ORIGINALITY AND INNOVATIVE CONTRIBUTIONS OF THE
DOCTORAL RESEARCH

The studies conducted within this doctoral research have addressed safety issues
for two classes of widely used compounds, with a notable impact on the population.
These safety concerns remain relevant in the field of PV, requiring new approaches.

The particularity of the safety issues associated with FQs lies in the potentially
debilitating and long-lasting nature of the ARDs. Moreover, these reactions may occur
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considerably later after treatment. The teratogenic risk associated with in utero
exposure to valproic acid, in addition to its tragic nature, also holds ethical implications.
Therefore, this research contributes to the shaping of the safety profile of these
compounds in the context of warnings related to the safety of FQs and valproic acid, by
analyzing data from two complex databases.

In these studies, the characterization of individual ADR reports in VigiBase® was
based on data reported from 1967 to 2019, representing the first evaluations of these
types of ADRs based on these data sources. Furthermore, the investigation of a global
database such as VigiBase® adds value to the evaluations conducted by the EMA at the
European level, complementing the conclusions outlined in the safety profile evaluation
report for this class.

The studies conducted using questionnaires have, for the first time, revealed the
knowledge, attitudes, and behaviors of healthcare professionals in Romania regarding
these measures and how their application could be improved. Such studies aid identify
whether the formulated warnings have been correlated with positive knowledge,
attitudes, and behaviors from healthcare professionals, leading to a reduction in the
number of reported ADRs. These safety issues require RMMs, to which healthcare
professionals play a key role.

Risk management interventions may have varying efficiencies depending on the
regional context; therefore, evaluating them at the national level and relating these
findings to similar studies conducted in Europe is particularly important. In this way,
Romania’s position can be assessed against an effectiveness benchmark, ultimately
leading to the improvement of the risk management program.



