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I. Wstep

1. Leki sfalszowane — zarys pojecia

Chociaz proba jednoznacznego zdefiniowania tego, czym sg leki sfalszowane, moze stanowié
pewne wyzwanie z uwagi na mnogos¢ definicji, to nie ulega watpliwosci, ze zjawisko to jest
istotne z punktu widzenia bezpieczenstwa pacjentow, a szerzej globalnej polityki lekowej [1,2].
Liczne przyktady zastosowania w lecznictwie lekow sfatszowanych, zaréwno w Krajach
rozwinigtych, jak i rozwijajacych si¢, pokazuja, ze skala zjawiska jest nadal mato poznana, i to
gldwnie w odniesieniu do nielegalnej dystrybucji, z pomini¢gciem obecnosci sfalszowanych
produktow leczniczych w legalnym tancuchu dostaw [3,4]. Zwalczanie dystrybucji
sfalszowanych produktéw leczniczych musi by¢ prowadzone na poziomie migdzynarodowym
I wymaga S$cislej wspotpracy wszystkich stron rynku farmaceutycznego [5]. Definicja
Swiatowej Organizacji Zdrowia (ang. World Health Organization, WHO) wskazuje, ze leki
sfalszowane to te, ktore nie sg zarejestrowane w kraju dystrybucji, a zostaly wprowadzone do
obrotu nielegalnie, oraz produkty lecznicze, ktore zastaty zaprojektowane i wyprodukowane
tak, aby intencjonalnie imitowac niesfatszowany produkt leczniczy — a samo zafatlszowanie
moze dotyczy¢ zardwno substancji aktywnych czy pomocniczych, jak i historii pochodzenia
(kraju produkcji, czy tez siedziby podmiotu odpowiedzialnego) [6,7]. Wielowymiarowe
podejscie WHO do tego zjawiska w pelni podsumowuje akronim SSFFC, tj. i) substandard —
produkty lecznicze niespelniajace wymagan jakosciowych; i) spurious — produkty
wyprodukowane po to, aby imitowa¢ produkty oryginalne (termin uzywany w krajach
azjatyckich); iii) falsely labelled — produkty niewtasciwie oznaczone — falszowanie dotyczy
najczesciej zewnetrznego opakowania produktu leczniczego badz ulotki dotaczonej do leku; iv)
falsified — leki sfatszowane w klasycznym rozumieniu tego pojecia (patrz wyzej); v) counterfeit
— leki wprowadzone do obrotu z pogwatceniem prawa ochrony wtasnos$ci intelektualnej [8]. To

ostatnie pojecie bywa rowniez stosowane w szerszym konteks$cie w prawie amerykanskim [9].

Samo zjawisko falszowania lekow, poza obszarem prawnym, moze stanowi¢ przedmiot
refleksji socjologicznej. Sposob postrzegania przez pacjentow zjawiska lekow sfatszowanych
moze prowadzi¢ do zmiany stopnia przestrzegania zalecen terapeutycznych, czy szerzej
decydowac 0 zmniejszeniu poziomu zaufania wobec farmakoterapii [10]. Ten obszar refleksji
pozostaje zbadany w niewielkim stopniu, naprzeciw czemu wychodzi niniejsza rozprawa

doktorska. W istocie, na podstawie dotychczasowej analizy naukowej mozemy stwierdzié, ze



sprzedaz lekow przez Internet, nawet z legalnego zrodla, wigze si¢ — zdaniem respondentow —
ze zwigkszonym ryzykiem nabycia sfalszowanego produktu leczniczego [11,12]. Inne obszary

stanowig w mniejszym stopniu poznane zagadnienie.

2. Dyrektywa ds. lekow sfalszowanych

Dyrektywa ds. lekow sfalszowanych (ang. The Falsified Medicines Directive, FMD), tj.
Dyrektywa Parlamentu Europejskiego i Rady 2011/62/UE z dnia 8 czerwca 2011 r. zmieniajaca
dyrektywe 2001/83/WE w sprawie wspolnotowego kodeksu odnoszacego si¢ do produktow
leczniczych stosowanych u ludzi — w zakresie zapobiegania wprowadzaniu sfalszowanych
produktow leczniczych do legalnego tancucha dystrybucji, wraz z aktami delegowanymi
(Rozporzadzenie delegowane Komisji UE 2016/161 z dnia 2 pazdziernika 2015 r. uzupetniajace
dyrektywe 2001/83/WE Parlamentu Europejskiego i Rady przez okre$lenie szczegdtowych
zasad dotyczacych zabezpieczen umieszczanych na opakowaniach produktéw leczniczych
stosowanych u ludzi) stanowia kluczowe akty prawne, ktorych celem jest wspdlnotowa walka
ze zjawiskiem obecnosci sfatszowanych produktéw leczniczych w legalnym tancuchu
dystrybucji. Z punktu widzenia praktyki aptecznej kluczowa zmiang jest weryfikacja
autentycznos$ci produktu leczniczego nastgpujagca w momencie dyspensowania produktu
leczniczego przez personel fachowy w aptece. W celu umozliwienia autentyfikacji (weryfikacji
autentycznos$ci) przepisy unijne wprowadzity nast¢pujace zmiany w odniesieniu do opakowan
produktéw leczniczych: i) element uniemozliwiajacy naruszenie opakowania/element
wskazujacy na otwarcie opakowania (ang. anti-tempering devices, ATD); oraz ii) unikatowy
identyfikator (ang. unique identifier, UI) w postaci kodu 2D zawierajacy szczegdlowe
informacje na temat produktu leczniczego [13]. Dyrektywa wprowadza réwniez definicjg
sfalszowanego produktu leczniczego stosowang w krajach cztonkowskich Unii Europejskiej
(UE), w tym w Polsce: sfalszowany produkt leczniczy to lek, ktory ,zostal falszywie
przedstawiony w zakresie: a) tozsamosci produktu, w tym jego opakowania, etykiety, nazwy
lub sktadu w odniesieniu do jakichkolwiek sktadnikow, w tym substancji pomocniczych, oraz
mocy tych sktadnikéw, b) jego pochodzenia, w tym jego wytworcy, kraju wytworzenia, kraju
pochodzenia lub podmiotu odpowiedzialnego, lub c) jego historii, w tym danych i dokumentéw
dotyczacych wykorzystanych kanatow dystrybucji” (Ustawa z dnia 6 wrzes$nia 2001 r. — Prawo
farmaceutyczne, Dz.U. 2001 Nr 126, poz. 1381 wraz z p6zn. zm.) [14]. Wprowadzenie

autentyfikacji (zwanej roOwniez serializacja) wigzato si¢ z poszerzeniem obowigzkdéw personelu
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aptek, a takze stanowito wyzwanie logistyczne, szczegdlnie w zakresie rozbudowy zaplecza
informatycznego, zarowno z punktu widzenia organéw tworzacych centralne repozytoria, jak i
aptek ogodlnodostepnych [15]. Wprowadzenie opisanych powyzej rozwigzan mozliwe jest
dzigki utworzeniu Europejskiej Organizacji Weryfikacji Autentycznos$ci lekow (ang. European
Medicines Verification Organisation, EMVO) oraz jej narodowych odpowiednikow, w

przypadku Polski — Krajowej Organizacji Weryfikacji Autentycznosci Lekow (KOWAL).

3. Wstrzymania i wycofania z obrotu produktow leczniczych

Produkty lecznicze wprowadzone do obrotu podlegaja rutynowej kontroli jakosci. Produkty
niespelniajace wymagan jakosciowych moga zostaé, na podstawie decyzji wydanej przez
Panstwowa Inspekcj¢ Farmaceutyczng (PIF), wstrzymane badZ wycofane z obrotu. Ponadto
osoby i podmioty wskazane w prawie zobowigzane sg do powiadomienia wojewddzkiego
inspektora farmaceutycznego o podejrzeniu, ze produkt leczniczy nie spelnia norm
jakosciowych, 1 zabezpieczenia wskazanej partii leku do czasu podjgcia decyzji przez PIF.
Zgloszenia podejrzenia dokonywa¢ moze m.in. lekarz, pielggniarka, kierownik zaktadu opieki
zdrowotnej, czy tez przedstawiciel podmiotu odpowiedzialnego, jak rowniez kierownik apteki.
Po wykonaniu dalszych badan laboratoryjnych 1 obserwacji wstrzymanych serii produkt
leczniczy, ktory nie spelnia wymagan jakosciowych, zostaje wycofany z obrotu. Nastepnie
zostaje zwrocony do hurtowni farmaceutycznej, z ktorej dana seria zostala zakupiona.
Odpowiednie protokoty, opisane szczegdétowo w prawie, musza zostaé sporzadzone i
przechowywane odpowiednio w aptece, hurtowni badz siedzibie podmiotu odpowiedzialnego
[16,17,18].

W kontekscie wstrzymania i wycofania z obrotu produktéw leczniczych przywolaé nalezy
liczne przypadki wycofania produktow leczniczych zawierajacych walsartan, ktore latem 2018
roku wywotaty szerokie zainteresowanie mediow i w konsekwencji doprowadzity do istotnych
brakow lekow w aptekach ogoélnodostepnych (tzw. afera walsartanowa) [19,20]. Wycofaniu
podlegaly produkty lecznicze wprowadzone do lecznictwa przez roézne podmioty
odpowiedzialne, obok produktow zawierajacych sam walsartan byly rowniez preparaty ztozone
z walsartanem (ang. Fixed Dose Combination, FDC) [21]. Przyczyng wycofan bylo

stwierdzenie zanieczyszczenia substancji aktywnej (Valsartanum) potencjalnie rakotworczymi
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i hepatotoksycznymi nitrozoaminami (gtéwnie N-nitrozodimetyloaming, NDMA). Skazenie
dotyczyto réwniez produktéw zawierajacych losartan i irbesartan, cho¢ przypadki te nie byly
tak szeroko dyskutowane w mediach. Wedtug Tatarkiewicza i Bujalskiej-Zadroznej, przyczyna
powstania zanieczyszczenia byla nieintencjonalna i nieprzemyslana modyfikacja procesu
syntezy chemicznej elementu czasteczki wigkszos$ci sartandéw. Zanieczyszczona substancja
aktywna w przewazajacej czesci byla produkowana w Chinach, w mniejszej ilosci w Indiach
[22]. Zanieczyszczenie nitrozoaminami bylo rowniez przyczyng wycofania z rynku produktow
leczniczych zawierajacych ranitydyne. Sytuacja ta zostata szeroko opisana w mediach. Warto
podkresli¢, ze w przeciwienstwie do poprzednio wspomnianych formulacji produkty lecznicze
zawierajace ranitydyne sa w duzej mierze dostepne dla pacjentow bez recepty (ang. over-the-
counter, OTC) [23,24].



I1. Cele pracy

1. Poznanie perspektywy pacjentow z rozpoznaniem choroby sercowo-naczyniowej na
zjawisko falszowania produktow leczniczych i poréwnanie jej z punktem widzenia pacjentow

niechorujacych przewlekle.

2. Wykazanie, ze czesto$¢ wyszukiwania fraz zwigzanych z wycofaniem produktow
leczniczych zawierajacych walsartan (,,walsartan wycofany”, ,,dyrektywa fatszywkowa’) w
okresie masowego wycofywania walsartanu jest wigksza niz w pozostalych okresach
analizowanego przedziatu czasowego (od 1 lipca 2018 r. do 22 wrze$nia 2019 r.), a w
konsekwencji wykazanie, ze narzedzie Google Trends jest wykorzystywane przez pacjentow

jako zrodto informacji na temat wstrzymanych i wycofanych produktow leczniczych.

3. Poznanie perspektywy uzytkownikéw Internetu na masowe wycofanie produktow
leczniczych zawierajacych walsartan (,,afera walsartanowa’) w oparciu o posty umieszczone

na ogo6lnodostepnych forach internetowych.

Praca ma ponadto charakter edukacyjny, poniewaz posrednio przyczynia si¢ do poprawy
wiedzy pacjentdow na temat lekow sfatszowanych. Warto tez podkresli¢, ze wyniki pracy nalezy
rozumie¢ w kontekscie ochrony zdrowia publicznego 1 wyzwan, jakie stoja przed osobami i
instytucjami odpowiedzialnymi za ksztattowanie 1 prowadzenie polityki lekowej, zarowno w

skali krajowej, jak i globalnej.

W pracy zastosowano triangulacje, rozumiang na potrzeby niniejszej pracy jako metode
stosowang w naukach spotecznych polegajaca na taczeniu roznych metod badawczych w celu
zbadania okreslonego zjawiska spolecznego (triangulacja metod), tj. taczenie badan

ilosciowych i jakosciowych [25].
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I'V. Omowienie publikacji wchodzacych w sklad rozprawy

Rozprawa doktorska sktada si¢ z prac oryginalnych (publikacje nr 2, 4, 5) oraz prac o
charakterze pogladowym (publikacje nr 1 i 3). Tematycznie sg to prace spojne i dotyczg dwoch
zagadnien bedacych przedmiotem rozprawy doktorskiej: 1) sfalszowanych produktow
leczniczych w klasycznym ujeciu (publikacje nr 1 i 2); oraz ii) produktow leczniczych
wstrzymanych oraz wycofanych z obrotu (publikacje nr 3, 4, 5). W obu zagadnieniach skupiono
si¢ na lekach stosowanych w chorobach sercowo-naczyniowych, co jest szczegdlnie widoczne
w przypadku publikacji dotyczacych lekow wycofanych z obrotu (tzw. afera walsartanowa)
oraz wiaze si¢ z przeprowadzeniem badania opisanego w publikacji nr 2 wérdd pacjentdw z
rozpoznang chorobg sercowo-naczyniowa, ktorego celem byto poznanie perspektywy

respondentéw na zjawisko falszowania lekow.

Omoéwienie publikacji nr 1

W pierwszej pracy pogladowej wlaczonej do niniejszej rozprawy doktorskiej dokonano proby
zdefiniowania pojecia ,,lek sfatszowany”. W artykule skupiono si¢ na definicji ustawowej,
wprost zaczerpnigtej z Ustawy z dnia 6 wrzesnia 2001 r. — Prawo farmaceutyczne (Dz.U. 2001
Nr 126, poz. 1381 z pdzn. zm.), podkreslajac jednoczesnie, ze definicja ta jest w pelni
zharmonizowana z ustawodawstwem unijnym. Istotne jest rowniez wskazanie réznicy miedzy
counterfeit medicines a falsified medicines. W pracy opisano tez podstawowe zalozenia
Dyrektywy ds. lekow sfatszowanych (dyrektywy ,,antyfatszywkowe;j”) z jej implikacjami dla
rzeczywiste] praktyki aptecznej oraz tancucha dystrybucji lekéw. Ustuga serializacji
(weryfikacji autentyczno$ci produktu leczniczego) dokonywana podczas dyspensowania
produktu leczniczego w aptekach ogdélnodostepnych wpisuje si¢ w role apteki jako placowki
ochrony zdrowia publicznego, a sama ustuga moze by¢ traktowana jako element opieki
farmaceutycznej. W pracy wskazano liczne przypadki zidentyfikowanych lekéw
sfatszowanych, obecnych w legalnym tancuchu dystrybucji, podkreslajac globalny charakter
tego zjawiska. Podjeto rowniez probg podsumowania zjawiska falszowania lekéw jako
fenomenu spotecznego i1 obiektu badan socjologicznych, gltownie z obszaru farmacji

spoteczne;.
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Oméwienie publikacji nr 2

Publikacja przedstawia badanie, w ktérym zastosowano podejscie ilosciowe w postaci techniki
wywiadow CATI (ang. Computer-Assisted Telephone Interviewing, czyli wspomaganego
komputerowo wywiadu telefonicznego). Wywiady telefoniczne zrealizowano z udziatlem
nastepujacych grup respondentow: i) osoby, ktore zadeklarowaty, ze chorujg na chorobe
sercowo-naczyniowg (800 respondentéw — grupa badana), ii) osoby, ktore zadeklarowaty, ze
nie chorujg przewlekle (400 respondentéw — grupa kontrolna). Do badania wlaczono pacjentow
ponizej 50. roku zycia uzyskujac reprezentatywnos$¢ grup badanych wzgledem populacji

polskiej pod katem: ptci, wieku oraz miejsca zamieszkania.

W niniejszym badaniu zastosowano statystyke opisowa, a takze parametryczne i
nieparametryczne testy statystyczne. Pacjentow podzielono na grupy ze wzgledu na rodzaj
udzielonej odpowiedzi i zbudowano modele za pomoca regresji logistycznej, gdzie zmienng
objasniang byla grupa (1 — pacjenci, ktorzy udzielili odpowiedzi wskazujacej na posiadanie
wiedzy; 0 — pozostali), zmiennymi objasniajacymi za§ zmienne metryczne (wiek, ptec,
wyksztatcenie [zagregowano grupy ,.gimnazjalne i ponizej” oraz ,,zasadnicze zawodowe™],
sytuacja finansowa), a takze informacje na temat przewlektych chordb pacjenta (choroby
uktadu krazenia [choroba wiencowa lub niewydolnos¢ serca], nadcisnienie tetnicze, cukrzyca)
I informacja o hospitalizacji z powodu bolu w klatce piersiowej lub zawatu serca w okresie

ostatnich 12 miesigcy. Podczas tworzenia modeli skorzystano z regresji krokowej wsteczne;.

Zdecydowana wigkszo$¢ ankietowanych zgodzita si¢ ze stwierdzeniem, ze apteki sa jedynym
miejscem, ktore zapewniaja bezpieczenstwo zakupu leku i1 gwarancje, ze lek nie zostal
sfalszowany (67,01% respondentéw grupy badanej oraz 65,25% respondentow grupy
kontrolnej). Wiekszos¢ respondentow byta przekonana, ze kupowanie lekow przez Internet
zwigzane jest z wigkszym ryzykiem nabycia produktéw sfatszowanych (zdecydowanie sig¢
zgadzam, zgadzam si¢ - 80,63% respondentéw grupy badanej i 80,25% respondentéw grupy
kontrolnej). Podsumowujac wyniki dla calego kwestionariusza, uzyskano model, w ktorym
zmienne ,,choroby uktadu krazenia” oraz ,,zta sytuacja finansowa” wptywaty w sposob istotny
na wiedze respondentéw na temat lekow sfalszowanych (p<0,05). Kazdy z tych czynnikow
istotnie zmniejszal szans¢ na to, ze pacjenci posiadali duza wiedz¢ na temat lekow

sfalszowanych, odpowiednio: OR = 0,64 i OR = 0,58.
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Oméwienie publikacji nr 3

Publikacja nr 3 jest pracag pogladows. Gloéwnym jej celem jest pokazanie licznych przypadkoéw
wycofania produktow leczniczych, szczegdlnie na przykladzie lekow stosowanych w
farmakoterapii chorob sercowo-naczyniowych, jako zagrozenia dla zdrowia publicznego i
stabilnosci polityki lekowej. Wstrzymania oraz wycofania produktow leczniczych zostaty
przedstawione jako efektywne narzedzie zapewnienia bezpieczenstwa farmakoterapii w
kontekscie jakosci leku. W pracy rozroézniono réwniez dwa rodzaje wycofan produktéw
leczniczych. Wycofania z rynku w oparciu o badania naukowe, w tym badania
farmakoepidemiologiczne — w szczeg6lnosci obserwacje bezpieczenstwa farmakoterapii po
wprowadzeniu leku do powszechnego stosowania, majace miejsce wtedy, gdy aktualne dowody
naukowe nie przemawiajg za dalszym stosowaniem leku w lecznictwie, jak miato to miejsce w
przypadku waldekoksybu (drug withdrawal). Drugim rodzajem wycofan produktow
leczniczych sg te, ktore wynikaja z niespetnienia norm jakosciowych, tak jak to mialo miejsce
w przypadku, np. walsartanu (drug recall). ,,Afera walsartanowa” zostala omowiona
wieloaspektowo — od przyczyn, przez reakcje agencji rejestrujacych, az po przekaz medialny
towarzyszacy licznym wycofaniom. W pracy opisano rowniez zjawisko falszowania produktow
leczniczych, gtownie w kontekscie podstawowych definicji zaproponowanych przez WHO czy
ustawodawstwo unijne. Wskazano rowniez przypadki zafalszowania lekow na przyktadzie

produktow leczniczych stosowanych w leczeniu chordb sercowo-naczyniowych.

Omowienie publikacji nr 4

Badanie jest przyktadem analizy tendencji z wykorzystaniem narzedzia Google Trends. W celu
udzielenia odpowiedzi na postawione pytania badawcze (patrz cele pracy) przeprowadzono
analizy statystyczne z wykorzystaniem testu Poissona. Za prog istotnosci uznano o = 0,05. Do
analiz wybrano dwie frazy wyszukiwania: ,walsartan wycofany” oraz ,dyrektywa
falszywkowa”. Przesledzono czgstos¢ ich wyszukiwania w okresie od 1 lipca 2018 r. do 22
wrzesnia 2019 r. Data poczatkowa (1 lipca 2018 r.) wigze si¢ z rozpoczeciem wstrzyman i
wycofan produktow leczniczych zawierajacych walsartan z polskiego rynku. W badanym
okresie wyrdzniono przedziaty czasowe, w ktorych nastapito masowe wycofywanie walsartanu
z rynku: 1-14 lipca 2018 r., 14-30 listopada 2018 r., 14-30 grudnia 2018 r. oraz 1-14 czerwca
2019 r. (na podstawie doniesien medialnych i decyzji odpowiednich instytucji). Porownano je
z pozostatymi tygodniami w badanym okresie. Badanie zostalo oparte na danych kierowanych

do wyszukiwarki Google z terenu Polski. W przypadku frazy ,walsartan wycofany”
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zaobserwowano cze¢sto$¢ wyszukiwania w okresie wycofywania walsartanu na poziomie Al =
1,69 (1,56-1,83), za§ w pozostalym okresie A2 = 0,52 (0,48-0,56). Stosunek czgstosci wyniost
A1/A2 =3,25(2,62-3,03; p < 0,001). Oznacza to, ze w okresie wycofywania walsartanu z rynku
ponad trzy razy czg$ciej wyszukiwano fraze ,,walsartan wycofany” niz w pozostalym czasie.
W przypadku frazy ,,dyrektywa fatlszywkowa” zaobserwowano czgsto$¢ wyszukiwania w
okresie wycofywania walsartanu na poziomie A1 = 6,33 (6,07—6,58), za§ w pozostatym okresie
A2=3,15(3,06-3,25). Stosunek czestosci wyniost A1/A2 =2,01 (1,82-2,22; p <0,001). Oznacza
to, ze w okresie wycofywania walsartanu z rynku ponad dwa razy czesciej wyszukiwano frazg

»dyrektywa fatszywkowa” niz w pozostaltym czasie.

Omowienie publikacji nr 5

Publikacja nr 5 opisuje badanie jakosciowe. Analizie tematycznej (thematic analysis) poddano
posty publikowane na forach internetowych. Posty byly zbierane do momentu osiggniecia tzw.
teoretycznego nasycenia budowanych kategorii (theoretical saturation) oraz z wykorzystaniem
metody (strategii) permanentnego (ciaglego) poréwnania (constant comparative
analysis/approach). Podstawowe zatozenia metodologiczne badania sg zgodne z podej$ciem
najczesciej proponowanym w badaniach jako$ciowych, tj. majg charakter empiryczny i1 oparte
s na strategii indukcyjnej. Gtowny badacz (DS) prowadzit badanie bez wstepnych zatozen, co
pozwala (wraz z wyzej wymienionymi aspektami) odnalez¢ w badaniu pewne cechy teorii

ugruntowanej (grounded theory).

Tak zaproponowana analiza doprowadzita do wytonienia si¢ z materialu badawczego trzech
tematow (theme): i) wptywu wycofanych lekéw na stan zdrowia, ii) odpowiedzialno$ci
przemystu farmaceutycznego 1 strony rzagdowej (co w szerszym kontekscie mozna utozsamiac
z odpowiedzialnoscig polityczng), iii) kwestii (reperkusji) prawnych powstaltych po
wprowadzeniu lekdw o niedostatecznej jakosci do lecznictwa. Posty byly czesto silnie
nacechowane emocjonalnie, co moze wskazywa¢ na to, ze wycofanie tak duzej liczby
produktéw leczniczych moze wpltywa¢ na zaufanie pacjentow co do bezpieczenstwa
farmakoterapii. Znajduje to poniekad odzwierciedlenie z wylanianych podczas analizy kodow
I kategorii. Badanie ma liczne ograniczenia wynikajace zardbwno z zastosowanej metodologii

(podejscia) jakosciowego, jak i z charakteru materialu badawczego (postow internetowych).
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V. Whnioski

Leki sfatlszowane, wstrzymane oraz wycofane z obrotu sg istotnym wyzwaniem dla polityki
lekowej w kontekscie zarowno Krajowym, jak i globalnej odpowiedzialnosci za bezpieczenstwo
farmakoterapii. Badania przeprowadzone w ramach pracy doktorskiej pokazuja, ze pacjenci
dostrzegajg zardwno zjawisko fatszowania produktow leczniczych, jak i masowe wycofania
lekow z rynku na skutek niespetniania norm jakosciowych. Wydaje si¢ jednak, ze wiedza
pacjentéw na temat sfalszowanych produktéw leczniczych jest niesatysfakcjonujaca. Warto
podkresli¢, ze respondenci uznali apteki za jedyne miejsce, ktore zapewnia bezpieczenstwo
zakupu 1 gwarancje¢, ze lek nie zostal sfalszowany, oraz ze kupowanie lekow przez Internet
zwigzane jest z wiekszym ryzkiem nabycia leku sfalszowanego. Internet, szerzej przestrzen
wirtualna, jest miejscem nie tylko szukania wiedzy na temat wyzej wymienionych zjawisk, ale
réwniez dzielenia si¢ z innymi swoja opinig na temat wstrzymania i wycofania produktéw
leczniczych z rynku. Z badania wylania si¢ konieczno$¢ prowadzenia edukacji pacjentow
nakierowanej na wzmocnienie zaufania co do bezpieczenstwa i zasadnosci farmakoterapii oraz
dalszego minimalizowania ryzyka zwigzanego z zakupem produktéw leczniczych przez
Internet oraz z nielegalnych zrodetl. Pomocna moze by¢ tutaj opieka farmaceutyczna i jej walor

edukacyjny.
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V1. Lista skrotow

ATD - anti-tampering devices

CATI — computer-assisted telephone interviewing

EMA — European Medicines Agency

EMVO — European Medicines Verification Organization
KOWAL — Krajowa Organizacja Weryfikacji Autentycznosci Lekow
NMDA — N-nitrozodimetyloamina

OTC — over-the-counter

FDA — Food and Drug Administration

FDC — fixed dose combination

FMD — Falsified Medicines Directive

PIF — Panstwowa Inspekcja Farmaceutyczna

Ul — unique identifier

WHO — Swiatowa Organizacja Zdrowia
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VII. Summary

The counterfeit medicines pose an ever-growing threat to public health on both local and global
level, that international cooperation and legislature dedicated to the unification of laws aimed
at counterfeit medicines, as exemplified by the said Falsified Medicines Directive, is an
effective approach to the issue and that the current state of research does not allow for a
complete understanding of patients’ perspective on the topic falsified medicines. In light of the
pandemic of falsified medications and recent legislative efforts, understanding the patient
perspective on falsified medicines is warranted, both from the practical point of view and the
impact on the current state of knowledge.

First publication — summary

The article is a review regarding the sociological and factual context of implementing the
Falsified Medicine Directive with a particular focus on Poland. To clarify the subject, a brief
description of the phenomenon of falsified and counterfeit medicines, including an attempt at
defining those terms, is given. Further, the authors briefly describe the circumstances and
effects of implementing the said directive in Poland. This includes an outline of the solutions
required and forced by the European and Polish law (serialization, anti-tempering devices, and
personnel training) as well as practical information (and scientific background) on how
provisions of the Directive are fulfilled in the setting of the Polish community pharmacies and
medicine wholesalers and which agents are responsible for the process of integration of the
Directive into Polish law and reality. The presentation of the prevalence and extent of the
phenomenon of falsified and counterfeit medicines in Poland and around the world includes
mention of the most notable cases in the field and research conducted and countermeasures
undertaken to tackle the issue. The part dedicated to the review of the sociological context gives
an overview of the most notable of the very few research published in the field, both by Polish

and foreign authors.

Second publication — summary

Computer-assisted telephone interviewing was conducted based on an authorial questionnaire
among two groups of patients: i) respondents who declared being chronically ill and suffering
from cardiovascular diseases (study group), and ii) respondents who declared not being
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chronically ill (control group). Only participants below 50 years of age were included. Our
research was conducted in cooperation with a professional public opinion research center and
achieved fair representation in terms of gender, age, and place of residence. Descriptive
statistics parametric and non-parametric tests were used, and the logistic regression model was
built. We enrolled 1200 respondents total, 800 in the study group and 400 in control. The vast
majority of participants agreed that community pharmacies are the only place that ensures the
secure purchasing of drugs and can guarantee that the drug has not been falsified (67.01% study
group and 65.25% control group; p <0.01). The majority of respondents were convinced that
purchasing drugs on the Internet is associated with a higher risk of receiving falsified drugs.
Patients diagnosed with cardiovascular diseases and those with ‘non-satisfactory financial
situation’ had significantly decreased likelihoods to obtain a high score in general knowledge
on falsified medications (respectively OR= OR=0.64 and OR=0.58).

Third publication — summary

Valsartan, losartan, and irbesartan are widely used in cardiovascular medicine in the treatment
of hypertension. Recently a significant number of formulations containing the above-mentioned
active pharmaceutical ingredients have been abruptly recalled from the market due to safety
concerns mainly associated with unwanted impurities, nitrosamines, highly carcinogenic
substances accidentally produced during manufacturing. Along with cardiovascular
medications, formulations containing ranitidine were also recalled from the market, which
poses a particular threat to public health due to the non-prescription status of these drugs. These
actions shall contribute to raising global awareness of drug quality. Regulatory authorities,
among others, the Food and Drug Administration and European Medicines Agency, have made
an effort to minimize patient risk and improve manufacturing quality by re-checking current
guidelines and recommendations. While these steps are necessary to avoid further recalls,
authorities should remember about patients’ concerns regarding the safety and efficacy of

pharmacotherapy.

Fourth publication - summary

In addition to community pharmacies, the Internet has become an important source of
information about medicines for patients, including medication recalls on the example of drugs
containing valsartan. The study aimed to verify a hypothesis that the frequency of specific
Google searches in Polish increased during the periods of large-scale valsartan recalls from the

market, which occurred between July 1st, 2018, and September 22nd, 2019. Such an increase
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would indicate that patients use the Google search engine as a tool to seek information about
withdrawn and recalled drugs. Google Trends was used to obtain data on the relative frequency
of searches of specific phrases connected to the topic. When valsartan formulations were being
withdrawn from the Polish market, four two-week periods were identified, and the Poisson test
was used to analyze the relative frequencies between those specified periods and the rest of the
analyzed timespan. All analyses were performed in R 3.5.3. The relative frequency of searches
including the phrase “walsartan wycofany” (Eng. valsartan recalled) during the periods of the
drug recalls was A1 = 1,69 [1,56 - 1,83] while outside those periods it equaled A2 = 0,52 [0,48
- 0,56]. The frequency ratio was calculated: A1 /A2 =3.25 (2.62-3.03; p <0.001). For the second
analyzed phrase — “dyrektywa fatszywkowa” (ang. Falsified Medicine Directives) the values
were A1 =6,33[6,07 - 6,58] and A2 = 3,15 [3,06 - 3,25], respectively. In this case, the frequency
ratio was A1 /A2 =2.01 (1.82-2.22; p <0.001).

Fifth publication - summary

The study aimed to evaluate how Internet users in Poland perceived recall of valsartan. The
study was conducted as a qualitative analysis of opinions posted on Internet forums. The study
is exploratory in its nature. The study was conducted as a qualitative analysis of opinions posted
on Internet forums. Thematic analysis was used, and the data was coded to generate codes and
categories and subsequently to identify patterns between the above-mentioned elements. The
initial categories were organized and aggregated into themes. Posts were coded until theoretical
saturation was achieved. All selected Internet forums were dedicated to laypeople, and
professionally-oriented platforms were excluded from our investigation.

Moreover, we do not provide any additional details about investigated platforms to achieve
complete anonymity, e.g., website name. Three themes were identified: i) impact of falsified
medicines on the health status (abbreviated as 'health status'), ii) responsibility of the
pharmaceutical industry and government agencies (‘responsibility”), iii) legal issues, e.g.,
consequences and repercussions of introducing poor-quality medicines into routine clinical
usage ('legal issues’). In general, posts were highly emotional. Health and responsibility were

motives mainly highlighted in posts.

Conclusions
Awareness of the risks associated with falsified drugs among patients with cardiovascular
diseases remains high but still insufficient. Our results facilitate the design of interventions and

educational programs to increase the awareness of modern society regarding the pandemic of
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falsified medications. During the periods of withdrawal and recall from the market of specific
formulations containing valsartan, a significant increase in the frequency of Google queries
connected to the topic was registered. It may indicate that the Google search engine, and more
generally the Internet, is a significant source of information for Polish patients during periods
in which medicinal products are being recalled. Recall of medicines from the market has been
widely described on the Internet forums. Patients expressed doubts about the impact of recalled
medicines on health, raised the issue of the responsibility of persons and institutions involved
in pharmaceutical distribution, and finally mentioned legal repercussions of undesirable actions

on the pharmaceutical market. Further, more representative studies are warranted.

Keywords: falsified drugs; counterfeit drugs; Falsified Medicines Directive; community

pharmacy; public health; drug safety; hypertension
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VIII. Streszczenie

Sfalszowane produkty lecznicze stanowig stale rosngce zagrozenie dla zdrowia publicznego,
zarowno w kontekscie lokalnym i globalnym. Migdzynarodowa wspotpraca nakierowana na
unifikacje prawa, czego przyktadem moze by¢ Dyrektywa dotyczaca zwalczania falszowania
lekow, jest podejsciem koniecznym do minimalizowania ryzyka zwigzanego z lekami
sfalszowanymi, szczegdlnie tymi obecnymi w legalnym tancuchu dystrybucji. W kontekscie
pandemii lekow sfatszowanych oraz majac na uwadze zmiany w ustawodawstwie, zrozumienie
perspektywy pacjentow na zjawisko fatszowania lekow nalezy uznaé za istotne, roéwniez z

praktycznego punktu widzenia.

Omowienie publikacji nr 1

Niniejszy artykul przegladowy opisuje socjologiczne aspekty i kontekst implementacji
Dyrektywy dotyczacej zwalczania falszowania lekow, ze szczegdlnym naciskiem na polski
porzadek prawny. W celu wyjasnienia pojecia ,,leku sfatlszowanego” dokonano przegladu
literatury 1 definicji obowigzujacych w réznych porzadkach prawnych i dyskursie naukowym.
Nastepnie, autorzy publikacji podjeli probe podsumowania wplywu wspomnianej wyzej
dyrektywy na funkcjonowanie rynku lekéw w Polsce, w tym na nowy zakres obowigzkéw
personelu aptek. Omoéwiono m.in. wptyw serializacji produktow leczniczych na legalny
taficuch dystrybucji. Dokonano roéwniez proby opisu zjawiska fatlszowania produktéw
leczniczych w kontekscie socjologicznym, w tym przegladu badan opinii publicznej, ktory

wykazat niewielkg ilo$¢ badan wysokiej jakosci w tym obszarze.

Omowienie publikacji nr 2

Badanie oparto o wspomagany komputerowo wywiad telefoniczny (ang. Computer-Assisted
Telephone Interviewing, CATI). Respondenci w grupie badanej to osoby, ktére zadeklarowaty,
ze choruja na chorobe sercowo naczyniowg. Natomiast w grupie kontrolnej respondenci
zadeklarowali, ze nie choruja przewlekle. Tylko uczestnicy ponizej 50 roku zycia zostali
wiaczeni do zaproponowanego badania. Badanie zostato przeprowadzone we wspotpracy z
pracownig opinii publicznej. Uzyskano reprezentatywno$¢ populacji objetej badaniem w
aspekcie ptci, wieku miejsca zamieszkania wzgledem populacji ogdlnej. Ostatecznie do
badania wiaczono 1200 respondentdéw, w tym 800 w grupie badanej. Wigkszo$¢ respondentow
zadeklarowato, ze apteka ogolnodostepna jest jedynym miejscem, ktore zapewnia, ze

zakupiony lek jest niesfalszowany (67,01% w grupie badanej vs. 65,25% w grupie kontrolnej,
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p<0,01). Ponadto wigkszo$¢ respondentow okreslita, ze nabywanie lekéw przez Internet
zwigzane jest z wigkszym ryzykiem nabycia produktu leczniczego sfatszowanego. Pacjenci z
rozpoznaniem choroby sercowo-naczyniowej oraz charakteryzujacy si¢ niezadowalajaca
sytuacjag  finansowg mieli  istotnie = mniejsze  prawdopodobienstwo  posiadania

satysfakcjonujacego poziomu wiedzy na temat lekow sfatszowanych (odpowiednio OR=0,64

and OR=0.,58).

Omowienie publikacji nr 3

Walsartan, losartan i irbesartan sg szeroko stosowane w terapii nadci$nienia t¢tniczego. Istotna
ilo$¢ produktow leczniczych zawierajacych wyzej wymienione substancje aktywne zostala
masowo wycofana z rynku z uwagi na zawarto$¢ zanieczyszczen w formulacji — nitrozoamin —
potencjalnie kancerogennych zwigzkow chemicznych przypadkowo wytworzonych w trakcie
produkcji lekéw. Ten sam powdd byt przyczyna wycofania produktéw leczniczych
zawierajacych ranitydyne. Leki zawierajace ranitydyne nalezg do produktéw wydawanych bez
przepisu lekarza — OTC (ang. over the counter), co moze wplywaé na jeszcze wigksze
zagrozenie dla zdrowia publicznego i1 stanowi¢ wyzwanie dla agencji rejestracyjnych i
monitorujacych bezpieczenstwo farmakoterapii z uwagi na szerokg dostepnos¢ tych lekow.
Wspomniane powyzej wycofania produktow leczniczych doprowadzity do dzialan agencji
takich jak FDA czy EMA, ktore podjety kroki w celu minimalizowania ryzyka dla pacjentow,
réwniez poprzez weryfikacje procesow produkcyjnych. Masowe wycofanie lekow z rynku
moze rowniez przyczyniac si¢ do wzrostu obaw pacjentéw co do skutecznos$ci i bezpieczenstwa

leczenia.

Omowienie publikacji nr 4

Obok aptek ogolnodostepnych, Internet staje si¢ coraz bardziej istotnym miejscem uzyskiwania
informacji na temat lekow, réwniez w kontekscie wycofywanych z rynku produktow
leczniczych zawierajagcych walsartan. Analiza tendencji wyszukiwania stanowi istotne
narzedzie, umozliwiajace uzyskanie dostepu do zachowan internautéw. Niniejsze badanie jest
przyktadem analizy tendencji z wykorzystaniem narzgdzia Google Trends. Celem badania
bylo zweryfikowanie hipotezy badawczej méwiacej o tym, ze czestos¢ wyszukiwania fraz
zwigzanych z wycofaniem produktow leczniczych, zawierajacych walsartan (,,walsartan
wycofany”, ,.dyrektywa falszywkowa”), w okresie masowego wycofywania walsartanu jest
wigksza niz w pozostatych okresach analizowanego przedziatu czasowego (od 1 lipca 2018 r.

do 22 wrzesnia 2019 r.), a w konsekwencji wykazanie, ze narzedzie Google Trends jest
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wykorzystywane przez pacjentéw jako zrodto informacji na temat wstrzymanych i wycofanych
produktow leczniczych. Za prog istotnosci uznano o= 0,05. w okresie wycofywania walsartanu
z rynku ponad trzy razy czgséciej wyszukiwano fraz¢ ,,walsartan wycofany” niz w pozostatym
czasie. W przypadku frazy ,,dyrektywa fatszywkowa” zaobserwowano czestos¢ wyszukiwania
w okresie wycofywania walsartanu na poziomie Al = 6,33 (6,07—6,58), za§ w pozostatym
okresie A2 = 3,15 (3,06-3,25). W okresie wycofywania walsartanu z rynku ponad dwa razy
czesciej wyszukiwano fraze ,,dyrektywa falszywkowa” niz w pozostatym czasie (A1/A2 = 2,01
(1,82-2,22)).

Omowienie publikacji nr 5

Celem badania jakosciowego byto poznanie perspektywy uzytkownikoéw Internetu w Polsce na
zjawisko wycofywania produktow leczniczych zawierajacych walsartan. Posty na forach
internetowych zebrane w toku badania byly materiatem badawczym poddanym analizie
tematycznej (thematic analysis). Posty byly zbierane do momentu osiggnigcia tzw.
teoretycznego nasycenia budowanych kategorii (theoretical saturation) oraz z wykorzystaniem
metody (strategii) permanentnego (ciagtego) porownania (constant comparative
analysis/approach). Tak zaproponowana analiza doprowadzita do wylonienia si¢ z materiatu
badawczego trzech tematow (theme): i) wplywu wycofanych lekéw na stan zdrowia, ii)
odpowiedzialno$ci przemystu farmaceutycznego 1 strony rzadowej (co w szerszym konteks$cie
mozna utozsamia¢ z odpowiedzialnos$cig polityczna), iii) kwestii (reperkusji) prawnych

powstatych po wprowadzeniu lekow o niedostatecznej jakosci do lecznictwa.

Whnioski

Swiadomo$¢ ryzyka zwigzanego ze zjawiskiem fatszowania produktéow leczniczych wérdd
pacjentow z rozpoznang chorobg sercowo-naczyniowa jest relatywnie wysoka, jednak nadal
niesatysfakcjonujgca. Opisane badania moga ulatwi¢ w przyszioSci zaprojektowanie
interwencji 1 programow edukacyjnych, ktérych celem bytoby zwigkszenie §wiadomosci jakim
zagrozeniem dla zdrowia publicznego jest pandemia lekow sfalszowanych. Drugim aspektem
poruszonym w projekcie sa konsekwencje spoleczne masowych wycofan produktow
leczniczych zawierajacych walsartan z rynku lekow z uwagi na potencjalnie kancerogenne
zanieczyszczenia. W okresach wycofywania 1 wstrzymania w obrocie produktow leczniczych
zawierajacych walsartan zaobserwowano istotnie czestsze wyszukiwanie fraz ,,walsartan
wycofany” oraz ,dyrektywa falszywkowa” w pordwnaniu do pozostalego okresu w

analizowanym przedziale czasowym. Niniejszy wynik moze wskazywaé na to, ze
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wyszukiwarka Google jest zroédlem informacji o wycofanych i wstrzymanych lekach dla
pacjentdow w Polsce. Internet, szerzej przestrzen wirtualna, jest miejscem nie tylko szukania
wiedzy na temat wyzej wymienionych zjawisk, ale rowniez dzielenia si¢ z innymi swojg opinig
na temat wstrzymania i wycofania produktéw leczniczych z rynku, co pokazalo badanie
jako$ciowe postow zamieszczanych na forach Internetowych. Dalsze, bardziej reprezentatywne
badania sg konieczne do poglebienia zrozumienia implikacji spotecznych zjawiska falszowania

produktow leczniczych.

Stowa Kkluczowe: leki sfatlszowane, Dyrektywa ds. lekéw sfalszowanych; apteka

ogolnodostepna; zdrowie publiczne; bezpieczenstwo farmakoterapii; nadcisnienie tetnicze
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IX. Zalaczniki

Artykuly wlaczone do pracy doktorskiej
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Zatacznik nr 1 — Publikacja nr 1
Zatacznik nr 2 — Publikacja nr 2
Zatacznik nr 3 — Publikacja nr 3
Zatacznik nr 4 — Publikacja nr 4
Zatacznik nr 5 — Publikacja nr 5
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Wstep

Leki sfalszowane stanowig istotne wyzwanie
dla zdrowia publicznego; ich stosowanie wigze sie
z realnym zagrozeniem dla zdrowia i zycia pacjen-
téw. Chod¢ gléwnym kanatem dystrybucyjnym sfal-
szowanych produktéw leczniczych pozostaje nie-
legalny laricuch dystrybucji, w tym leki kupowane
nielegalnie przez Internet, to udokumentowano
réwniez obecnos¢ sfalszowanych produktéw lecz-
niczych w legalnym laiicuchu dystrybucji. Rzady
i agencje rzadowe odpowiedzialne za prowadzenie
irealizacje polityki lekowej podejmuja liczne dziala-
nia majace na celu zminimalizowanie potencjalnych
szkéd wynikajacych z obecnosci sfalszowanych pro-
dukt6éw leczniczych, w tym edukacyjne (kampanie
informacyjne), jak réwniez legislacyjne, m.in. opi-
sane w dyrektywie ,,antyfalszywkowe;j” [1]. Niniej-
szy artykutl jest proba przedstawienia zagadnienia
lekéw sfatszowanych w kontekscie stosowanych
definicji, dyrektywy ,,antyfalszywkowej” i skutkéw
jej implementacji dla systemu dystrybucji produk-
tami leczniczymi, opisania skali zjawiska w Polsce
ina $wiecie oraz wskazania implikacji socjologicz-
nych tego zjawiska.
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Leki sfalszowane -
proba definicji pojecia

Zgodnie z polskim prawem farmaceutycznym
(w pelni zharmonizowanym w tym obszarze z unij-
nym ustawodawstwem) sfalszowany produkt lecz-
niczy to lek, ktéry ,,zostal falszywie przedstawiony
w zakresie:

a) tozsamosci produktu, w tym jego opakowa-
nia, etykiety, nazwy lub skladu w odniesieniu
do jakichkolwiek skladnikéw, w tym substancji
pomocniczych, oraz mocy tych sktadnikéw,

b) jego pochodzenia, w tym jego wytwoérey, kraju
wytworzenia, kraju pochodzenia lub podmiotu
odpowiedzialnego, lub

¢) jego historii, w tym danych i dokumentéw doty-
czacych wykorzystanych kanaléw dystrybuciji”
(Ust. zdn. 6 wrzesnia 2001 r., Prawo farmaceu-
tyczne, Dz.U. 2001 nr 126 poz. 1381 wraz z poz-
niejszymi zmianami) [2].

Definicja ta zatem nie obejmuje produktéw lecz-
niczych powstalych z naruszeniem prawa ochrony
wlasnosci intelektualnej, w tym ochrony paten-
towej, dla ktérych wlasciwym terminem uzywa-
nym w literaturze pozostaje ,,podrobiony produkt
leczniczy” (lek) [3]. Na stronach rzadowych defi-
nicja sfalszowanego produktu leczniczego zostala
nieco uproszczona i definiuje sfalszowany produkt
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Falsified drugs as a challenge to public health — an attempt to define

the concept and scale of the phenomenon in the world as well as legal
and sociological approach The below article is a review regarding
sociological and factual context of the implementation of Falsified
Medicine Directive with a particular focus on Poland. In order to clarify the
subject, a brief description of the phenomenon of falsified and counterfeit
medicines, including an attempt at definition and disambiguation of those
terms, is given. Further, the authors briefly describe the circumstances
and effects of the implementation of the said directive in Poland. This
includes outline of the solutions required and forced by the European and
Polish law (serialization, anti-tempering devices, and personnel training)
as well as practical information (and scientific background) on how
provisions of the Directive are fulfilled in the setting of Polish community
pharmacies and medicine wholesalers and which agents are responsible
for the process of integration of the Directive into Polish law and reality.
The presentation of the prevalence and extent of the phenomenon

of falsified and counterfeit medicines in Poland and around the world
includes mention of the most notable cases in the field along with
research conducted and countermeasures undertook to tackle the issue.
The part dedicated to review of the sociological context gives overview

of the most notable of the very few research published in the field, both
by Polish and foreign authors. Referenced articles describe awareness of
the issue of counterfeit medicines among medical professionals and the
general public. Investigated studies are immersed almost solely in the
quantitative approach (authorial questionnaire used in cross-sectional
studies) with a limited number of studies based on a qualitative approach,
which constitutes an important gap in current knowledge. The authors
conclude that counterfeit medicines pose an ever-growing threat to
public health on both local and global level, that international cooperation
and legislature dedicated to unification of laws aimed at counterfeit
medicines, as exemplified by the said Directive, is an effective approach
to the issue and that the current state of research does not allow for full
understanding of patients’ perspective on the topic falsified medicines.
Keywords: falsified medicines; Falsified Medicine Directive;
pharmaceutical law; community pharmacy.
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leczniczy jako ten, ktéry ,nie speinia ustalonych
wymagan jakosciowych, zostal wyprodukowany
nielegalnie, zostal wyprodukowany bez zgody Pani-
stwowej Inspekcji Farmaceutycznej”. Ministerstwo
Zdrowia podkresla, ze falszowanie produktéw lecz-
niczych dotyczy¢ moze zaréwno lekéw oryginal-
nych (referencyjnych), jak i generycznych [4]. Sfal-
szowany produkt leczniczy moze zatem zawieraé
niewlasciwg ilos¢ substancji aktywnej, moze jej
nie zawiera¢ wcale, moze tez zawiera¢ substancje
aktywne nie ujete w specyfikacji produktu leczni-
czego - wszystko to miesci si¢ w zakresie ustawo-
wej definicji sfalszowanego produktu leczniczego.
Ponadto, w nazewnictwie miedzynarodowym roz-
rézni¢ mozna dwa pojecia opisujace zjawisko falszo-
wania produktéw leczniczych: counterfeit medi-
cines - odnosi si¢ do lekéw wyprodukowanych
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z naruszeniem prawa ochrony wiasnosci intelek-
tualnej, falsified medicines - opisuje pozostale
przypadki potencjalnych zafalszowan produktéw
leczniczych, szczegdlnie tych opisanych unijnymi
przepisami dotyczacymi obrotu lekami sfalszowa-
nymi (patrz ponizej) [5]. Pojecia te jednak czesto
uzywane s zamiennie i w celu wlasciwej inter-
pretacji wynikéw konkretnego badania nalezy jego
wyniki odczytywac w kontekscie definicji zastoso-
wanej w badaniu. Inne definicje stosuje Swiatowa
Organizacja Zdrowia (WHO), ktéra w kontekscie
zjawiska falszowania lekéw dzieli produkty lecz-
nicze na leki: i) niespelniajace wymagar jakoscio-
wych (substandard/out of specification) - jednak
dopuszczone do stosowania w lecznictwie i zare-
jestrowane przez agencje rejestracyjne, niezareje-
strowane a wprowadzone do lecznictwa nielegal-
nymi kanatami dystrybucji, sfalszowane, takie ktore
zostaly tam zaprojektowane i wyprodukowane, aby
celowo wprowadza¢ w blad co do m.in. zawarto-
$ci substancji aktywnych, pomocniczych czy Zré-
dla (historii pochodzenia) [6].

Dyrektywa ,,antyfalszywkowa” -
skutki implementacji

Cho¢ dyskusja na temat konsekwencji zjawi-
ska falszowania produktéw leczniczych obecna
jest w literaturze od dawna, giéwnie w kontek-
$cie nielegalnego lanicucha dystrybucji, to szcze-
gblna intensyfikacja dzialart majacych na celu zmi-
nimalizowanie ryzyka zwigzanego z obrotem lekami
sfalszowanymi ma miejsce od czasu opublikowania
tzw. dyrektywy ,antyfalszywkowe;j”, tj. Dyrek-
tywy Parlamentu Europejskiego i Rady 2011/62/UE
z dnia 8 czerwca 2011 r. zmieniajacej dyrektywe
2001/83/WE w sprawie wspdlnotowego kodeksu
odnoszacego sie do produktéw leczniczych stoso-
wanych u ludzi - w zakresie zapobiegania wpro-
wadzaniu sfalszowanych produktéw leczniczych
do legalnego laricucha dystrybucji [7]. Gléwnym
zadaniem Dyrektywy ,antyfalszywkowej” jest uni-
fikacja dzialant podejmowanych w celu zwalczania
falszowania produktéw leczniczych na wewnetrz-
nym rynku Unii Europejskiej. W praktyce zada-
nie to realizowane jest poprzez serializacje, czyli
dokonywanie sprawdzenia autentycznosci leku
w momencie dyspensowania, tj. na korcu laicu-
cha dystrybucjilub, a w szczegélnych przypadkach
np. w przypadku lekéw, ktére dystrybuowane beda
poza terytorium UE na poziomie hurtowni farma-
ceutycznej, réwnoznaczne réwniez z identyfikacja
kazdego jednostkowego opakowania leku. Zada-
nia ta szczegtowo opisano w aktach delegowanych
(rozporzadzeniu delegowanym) wprowadzajacych
szczegOlowe zabezpieczenia, ktére musi posia-
dac¢ produkt leczniczy w celu zminimalizowania
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ryzyka obecnosci sfalszowanego produktu leczni-
czego w legalnym laricuchu dystrybucji (Rozpo-
rzadzenie delegowane Komisji UE 2016/161 z dnia
2 pazdziernika 2015 r. uzupelniajace dyrektywe
2001/83/WE Parlamentu Europejskiego i Rady
przez okreslenie szczegélowych zasad dotyczacych
zabezpieczen umieszczanych na opakowaniach pro-
duktéw leczniczych stosowanych u ludzi). Jednym
z motywéw wprowadzenia regulacji na poziomie
unijnym jest préba zmniejszenia kosztéw zwigza-
nych z kontrolg autentycznosci produktéw leczni-
czych opartych na krajowych rozwigzaniach.
Zgodnie z zalozeniami aktéw delegowanych
weryfikacja zabezpieczenl polega na sprawdze-
niu autentyczno$ci niepowtarzalnego identyfi-
katora oraz potwierdzeniu integralnosci elemen-
téw uniemozliwiajacych naruszenie opakowan.
Element uniemozliwiajacy naruszenie opakowa-
nia (ang. anti-tempering devices, ATD) ma na celu
weryfikacje, czy na kolejnych etapach dystrybu-
cji jednostkowe opakowanie produktu leczniczego
nie zostalo naruszone. W przypadku stwierdzenia
naruszenia, opakowanie produktu leczniczego nie
powinno by¢ dyspensowane. Drugim elementem
zabezpieczajacym jest unikalny identyfikator (ang.
unique identifier, Ul) w postaci kodu 2D, ktory
zawiera nastepujgce informacje: numer serii pro-
duktu leczniczego, numer seryjny danego opako-
wania leku, date waznosci, kod produktu. Dzieki
temu systemowi farmaceuta badZ technik farma-
ceutyczny, podczas dyspensowania produktu lecz-
niczego w aptekach ogélnodostepnych, otrzymuje
komunikat zwrotny, ze lek pochodzi z legalnego
Zrédla, a konkretne jednostkowe opakowanie pro-
duktu leczniczego zostaje wycofane z systemu [8,
9]. W Polsce za wdrozenie i zarzadzanie systemem
weryfikacji autentycznosci produktéw leczniczych
odpowiedzialna jest Krajowa Organizacja Wery-
fikacji Autentycznosci Lekow (KOWAL), utwo-
rzona m.in. przez Naczelng Izbe Aptekarskg (NIA),
Zwiazek Pracodawcéw Innowacyjnych Firm Far-
maceutycznych INFARMA czy Zwigzek Pracodaw-
céw Hurtowni Farmaceutycznych (ZPHF) [10].
Koszty zwigzane z budows i utrzymaniem naro-
dowego systemu weryfikacji autentycznosci lekéw
ponosza podmioty odpowiedzialne, tj. ,,podmiot
prowadzacy dzialalno$¢ w paristwie czlonkow-
skim Unii Europejskiej, ktéry uzyskat pozwolenie
na dopuszczenie do obrotu produktu leczniczego”
[11]. Nie uwzglednia to licznych kosztéw ponie-
sionych przez podmioty prowadzace apteki ogdl-
nodostepne i szpitalne, np. zakup odpowiedniego
sprzetu do skanowania kodéw oraz dostosowanie
systeméw informatycznych, nie méwigc o dodat-
kowym obowiazku nalozonym na personel apteki.
Z drugiej jednak strony, weryfikacja autentyczno-
$ci produktéw leczniczych wpisuje sie w role apteki
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jako placéwki ochrony zdrowia publicznego, a sama
czynno$¢ serializacji moze by¢ wpisana do szeroko
rozumianego katalogu ustug zwanych opieka far-
maceutyczng [12].

Serializacja produktéw leczniczych zwigzana
jest réwniez z rozbudowang technologia infor-
matyczng. Dyrektywa i akty delegowane stawiaja
wysokie wymagania wobec oprogramowania stu-
zacego do serializacji. W momencie dyspensowania
produktu leczniczego osoba wydajaca lek powinna
otrzymac informacje potwierdzajaca, ze lek nie
jest sfalszowany, wycofany ani przeterminowany.
Badanie metodg Delphi przeprowadzone przez
Naughtona i wsp. wykazalo, Ze eksperci oczekuja
jasnej informacji przekazywanej podczas dyspen-
sowania - polaczenia alertu dZwiekowego i graficz-
nego, przejrzystej szaty graficznej minimalizuja-
cej ryzyko pomylki i przeoczenia komunikatu [13].
Badania testowe wykazaly, ze nawet przy w pelni
spetnionych wymaganiach technicznych opisa-
nych przez ustawodawce, co do doktadnosci, pre-
cyzji i szybko$ci serializacji oraz przy poprawnym
wyswietlaniu komunikatéw i niezawodno$ci opro-
gramowania i urzadzen do serializacji, rzeczywista
detekcja lekéw sfalszowanych, wycofanych i prze-
terminowanych nie przekroczyla 90% [14, 15].
W przytoczonych badaniach przeprowadzonych
przez brytyjskich naukowcéw zasygnalizowano
potrzebe przeprowadzenia dodatkowych pogle-
bionych badan prowadzonych w podejsciu jako-
$ciowym, w celu wyjasnienia, dlaczego uczestnicy
badania nie dokonali poprawnej serializacji mimo
niezawodnosci stosowanego oprogramowania.

Leki sfalszowane -
skala zjawiska na swiecie

Walka ze sfalszowanymi produktami leczniczymi
stanowi niewatpliwie wyzwanie swiatowe, szcze-
gblnie trudne w krajach rozwijajacych sie na kon-
tynencie afrykaniskim i w Azji, z uwagi m.in. na
trudng sytuacje gospodarcza oraz wysoki poziom
analfabetyzmu wsréd mieszkacéw [16, 17, 18].
Do czesto falszowanych lekéw w krajach rozwija-
jacych sie naleza m.in. Srodki przeciwgoraczkowe,
szczegodlnie formulacje plynne stosowane w terapii
przeciwgoraczkowej, leki przeciwmalaryczne oraz
$rodki przeciwkaszlowe. W krajach rozwinietych
do najczesciej falszowanych naleza $rodki stoso-
wane w zaburzeniach erekeji. Sfalszowane leki cze-
sto nie zawieraly substancji aktywnej, zawieraly jej
niewlasciwg ilos¢ (dawke), zawieraly inng substan-
cja aktywna niz zadeklarowana w specyfikacji pro-
duktu leczniczego oraz duza zawarto$¢ zanieczysz-
czen [19].

Szeroko opisywane w literaturze naukowej
byly przypadki zatrué (czesto $miertelnych) po
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zastosowaniu lekarstw (gléwnie syropow) zanie-
czyszczonych glikolem dietylenowym, z uwagi na
jego duze podobienistwo fizyko-chemiczne do gli-
ceryny oraz glikolu propylenowego, substancji sze-
roko stosowanych w przemysle farmaceutycznym
i spozywezym. W 1995 r. na Haiti 85 dzieci (wg
niektérych zrédel 88) zmarlo po zazyciu syropu
przeciwgoraczkowego (substancja aktywna - para-
cetamol) w wyniku ostrej niewydolnosci nerek,
zwigzanej z zanieczyszczeniem syropu gliko-
lem dietylenowym. W tym miejscu warto zwrécié
uwage na niejednorodna nomenklature opisujaca
ten incydent, czasem w odniesieniu do leku sfal-
szowanego, czasem za$ zanieczyszczonego [21].
Podobne przypadki mialy miejsce réwniez m.in.
w Argentynie w 1992 r., gdy po zazyciu zanieczysz-
czonego syropu na bazie propolisu zmarlo 29 oséb
[22], lub na poczatku lat 90. w Nigerii, gdzie po
zazyciu syropu zmarlo 109 dzieci [23]. W Brazy-
lii w 1998 r. w wyniku stosowania sfalszowanych
lekéw antykoncepcyjnych doszlo do 200 niechcia-
nych cigz, mniej wiecej w tym samym czasie w tym
kraju zmarlo réwniez kilkanascie oséb po zastoso-
waniu leku przeciwnowotworowego stosowanego
w terapii raka prostaty [24]. W tym samym roku
w Ros;ji blisko tysigc oséb wymagato hospitalizacji
po zastosowaniu sfalszowanej insuliny [25]. Cze-
sto falszowaniu podlegaja réwniez produkty lecz-
nicze stosowane w leczeniu zaburzen erekeji, ktére
byly przyczyna hospitalizaciji blisko 150 oséb w Sin-
gapurze w roku 2008 [26, 27, 28]. Liczne przy-
padki lekéw sfalszowanych odnotowano réwniez
w krajach rozwinietych, np. w Stanach Zjednoczo-
nych. Przywola¢ w tym miejscu nalezy incydenty
zwigzane z zazyciem zanieczyszczonego leku opio-
idowego, ktéry pierwotnie i zgodnie z rejestracja
zawiera¢ mial fentanyl i paracetamol, jednak obok
paracetamolu zawieral réwniez prometazyne, ktéra
potegowala dzialanie fentanylu, prowadzac do sil-
nej intoksykacji [29, 30]. Stany Zjednoczone sta-
nowia réwniez wazny kraj tranzytowy w handlu
sfalszowanymi produktami leczniczymi. Rzad USA
podejmuje usilne dzialania, aby w skuteczny spo-
s6b walczy¢ z nielegalna dystrybucja, poprzez bliska
wspolprace Agencji Zywnosci i Lekéw (ang. Food
and Drug Administration, FDA), policja i wymia-
rem sprawiedliwosci [31].

Leki sfalszowane -
skala zjawiska w Polsce

Wedlug zapewnient Gléwnego Inspektora Far-
maceutycznego problem sfalszowanych produktéw
leczniczych obecnych w legalnym laricuchu dys-
trybucji w Polsce nie wystepuje, co pokazaé mialy
pierwsze miesigce od wprowadzenia zmian w lan-
cuchu dystrybucji lekami, zgodnie z zalozeniami
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dyrektywy ,antyfalszywkowej” oraz liczne kon-
trolne analizy przeprowadzone przez Narodowy
Instytut Lekéw. Problem dotyczy gléwnie niele-
galnego laricucha dystrybucji [32]. Natomiast do
najczesciej falszowanych lekéw obecnych w nie-
legalnym laricuchu dystrybucji nalezg leki stoso-
wane w zaburzeniach erekeji, leki antykoncep-
cyjne i psychotropowe oraz sterydy anaboliczne
[33]. Ministerstwo Zdrowia podkresla natomiast
istotna role edukacji - pacjenci powinni by¢ edu-
kowani, ze kupowanie lekéw w nielegalnym tan-
cuchu dystrybucji zwigzane jest z duzym ryzykiem
nabycia leku sfalszowanego, ktérego zastosowa-
nie moze mie¢ negatywne implikacje dla zdro-
wia [34]. Szczegdlnie niebezpiecznym miejscem
nabywania produktéw leczniczych jest Internet.
Gléwny Inspektor Farmaceutyczny wskazuje, ze
nawet polowa lekéw dostepnych za posrednic-
twem Internetu moze by¢ sfalszowana i co roku
obserwowany jest wzrost rynku nielegalnych far-
maceutykow [35]. Z uwagi na tranzytowy charak-
ter i polozenie geograficzne, Polska moze stanowié¢
istotne ogniwo w nielegalnym taricuchu dystrybu-
cji produktami leczniczymi [36]. W 2010 r. poli-
cjanci zabezpieczyli w ramach akeji PANGEA m.in.
13 tys. opakowar lekéw stosowanych w zaburze-
niach erekeji oraz blisko 2 tys. sztuk lekéw hamu-
jacych laknienie [37, 38, 39]. Od 2007 r. Minister
Zdrowia, na wniosek Gléwnego Inspektora Far-
maceutycznego powolal Zespét ds. sfalszowanych
produktéw leczniczych (Dz. Urz.MZ z 2007 r.,
nr 17, poz. 92), ktérego zadaniem jest zminimali-
zowanie szkdd spotecznych zwigzanych z sfalszo-
wanymi produktami leczniczymi oraz prowadzenie
kampanii informacyjnych i nadzér nad nimi [40].
Dodadé nalezy, ze w 2010 r., w miejsce dotychcza-
sowego zespolu, Minister Zdrowia powolal mie-
dzyresortowy Zespot ds. falszowania i nielegal-
nego obrotu produktami leczniczymi oraz innymi
sfalszowanymi produktami speiniajacymi Kry-
teria Produktu Leczniczego, ktérego zadania sa
podobne do poprzedniego zespolu, z uwzglednie-
niem wymogu wspoélpracy na poziomie miedzy-
narodowym w celu skuteczniejszej walki ze zjawi-
skiem falszowania lekéw [41].

Leki sfalszowane - ujecie socjologiczne

Zjawisko falszowania produktéw leczniczych
bylo réwniez przedmiotem refleksji socjologicz-
nej. Na uwage zasluguje badanie przeprowadzone
wsrdd libariskich farmaceutéw, za pomocg kwestio-
nariusza autorskiego. Autorzy wykazali, ze libai-
scy farmaceuci sa Swiadomi zagrozenia zwigzanego
z lekami sfalszowanymi i wskazuja cene produktu
jako jedna z cech ulatwiajaca rozpoznanie sfalszo-
wanego leku. Ponad 40% badanych farmaceutéw
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zadeklarowalo, Ze spotkalo sie z sytuacja dyspen-
sowania sfalszowanego produktu leczniczego przez
farmaceute. Ponad 60% respondentéw podkreslilo,
ze w momencie wydawania sfalszowanego pro-
duktu leczniczego farmaceuta byl §wiadomy cha-
rakteru dyspensowanego leku. Zachowanie takie
uznane bylo przez respondentéw za wysoce nie-
etyczne. Ograniczeniem badania niewatpliwie jest
mala liczba respondentéw, ktéra utrudnia genera-
lizacje wynikéw [42]. Inne badanie pokazalo réw-
niez, ze w krajach rozwijajacych sie istnieje spora
$wiadomosc zagrozen zwigzanych ze sfalszowanymi
produktami leczniczymi wsréd oséb profesjonalnie
zwigzanych z systemem ochrony zdrowia, szczegdl-
nie wsréd lekarzy i lekarzy dentystéw [43].

W krajach rozwinietych jednym z gléwnych
kanatéw dystrybucyjnych lekéw sfalszowanych
pozostaje Internet. Badanie przeprowadzone przez
brytyjskich badaczy wykazalo, ze 62,8% respon-
dentéw jest Swiadoma obecno$ci sfalszowanych
produktéw w przestrzeni Internetu, a blisko 12%
deklarowalo, ze zakupilo sfalszowany produkt.
Respondenci rozpoznali sfalszowany produkt na
podstawie sposobu jego zapakowania, opakowa-
nia zewnetrznego oraz etykiety. Badacze pytali
respondentéw o kategorie produktéw, ktére zali-
czy¢ mogli do sfalszowanych. Respondenci wymie-
niali zaréwno leki, jak i suplementy diety. [44].

Na uwage zasluguja réwniez badania prowa-
dzone na gruncie polskim. Merks i wsp. przedsta-
wili badanie wsréd kadry firm farmaceutycznych,
w ktérym respondenci wykazali sie duza $wiado-
moscig konsekwencji wprowadzenia dyrektywy
yantyfalszywkowej” do polskiego porzadku praw-
nego, w tym kosztéw z tym zwigzanych. Pracow-
nicy przemystu farmaceutycznego byli réwniez
$wiadomi ram czasowych, w ktérych nastgpita
implementacja nowych rozwiazar [45]. Kolejne
badanie wykazalo, ze osoby zawodowo zwigzane
z systemem ochrony zdrowia maja wieksza swiado-
mos¢ zagrozen zwigzanych z lekami sfalszowanymi
niz osoby nie posiadajace wyksztalcenia medycz-
nego lub okolo medycznego. W zgodnej opinii
obu badanych grup problem lekéw sfalszowanych
i skala tego zjawiska bedzie narasta¢. Mimo tego
przedstawiciele zawod6éw medycznych nie wiedza,
w jaki sposéb postapi¢ w momencie zidentyfiko-
wania sfalszowanego produktu leczniczego (bada-
niem objeto lekarzy i personel pielegniarski) i nie
rozmawiaja z pacjentami na temat potencjalnego
ryzyka zwigzanego z zazyciem sfalszowanego pro-
duktu leczniczego [46, 47]. Dazy¢ nalezy do pro-
mowania wiedzy na ten temat oraz wymogu two-
rzenia odpowiednich procedur zaréwno w aptekach
ogolnodostepnych, jak i zakladach opieki zdro-
wotnej na wypadek identyfikacji leku sfalszowa-
nego, w tym dzialalt majacych na celu zaplanowanie
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sprawnej komunikacji miedzy agendami i instytu-
cjami odpowiedzialnymi za bezpieczenistwo lekowe
i zarzadzanie kryzysowe. Wiedza na temat lekéw
sfalszowanych powinna by¢ réwniez elementem
szkolenia podyplomowego przedstawicieli zawo-
déw medycznych.

Podsumowanie

Zjawisko falszowania lekéw stanowi istotne
wyzwanie dla zdrowia publicznego. Walka z tym
zjawiskiem jest zadaniem i wyzwaniem dla spo-
lecznosci miedzynarodowej. Unifikacja polityki Unii
Europejskiej wobec lekéw sfalszowanych i harmo-
nizacja przepiséw krajéow czlonkowskich jest jed-
nym z najwazniejszych krokéw majacych na celu
zminimalizowanie ryzyka zwigzanego z falszowa-
nymi produktami leczniczymi. Koszty implementa-
cji nowego porzadku prawnego (dyrektywy ,anty-
falszywkowej”) powinny by¢ rozpatrywane réwniez
w kontekscie nowych zadan dla pracownikéw zaan-
gazowanych w laiicuch dystrybucji. Wreszcie, ini-
cjatywy edukacyjne powinny by¢ skierowane nie
tylko do pacjentéw, ale réwniez do pracowni-
kéw systemu ochrony zdrowia. Z punktu widze-
nia refleksji naukowej, istotnym wydaje sie prze-
prowadzenie badant w podejsciu jakosciowym, np.
wywiadéw z pacjentami, ktére poglebilyby wiedze
na temat percepcji pacjentéw na sfalszowane pro-
dukty lecznicze.
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Abstract: Background: In light of a falsified medications pandemic, understanding the patient
perspective on falsified medicines is warranted. Our study aimed to investigate the perspectives
regarding falsified medicines among patients with cardiovascular diseases. Methods: Computer-
assisted telephone interviews were conducted based on a questionnaire: (i) Respondents suffering
from cardiovascular diseases and (ii) respondents not being chronically ill. Only participants below
50 years of age were included. Results: We enrolled 1200 respondents total, 800 in the study group and
400 in the control group (in cooperation with a professional public opinion research center). The vast
majority of participants agreed that community pharmacies are the only place that ensures the secure
purchasing of non-falsified drugs (67.01% study group and 65.25% control group; p < 0.01). The
majority of respondents were convinced that purchasing medications on the Internet is associated
with a higher risk of receiving falsified drugs. Patients diagnosed with cardiovascular diseases
and those with “non-satisfactory financial situation” had significantly decreased likelihoods of
obtaining a high score in general knowledge on falsified medications (OR = 0.64 and OR = 0.58,
respectively). Conclusions: Awareness of the risks associated with falsified drugs among patients
with cardiovascular diseases remains high but still insufficient.

Keywords: counterfeit medicine; falsified medicine; public health; Falsified Medicines Directive;
European Union; pharmacist

1. Introduction

In 2005, The Centre for Medicines in the Public Interests estimated that falsified
medicines” global market might be worth roughly 70 billion dollars (58 billion Euros) by
2010 [1]. Recent data provided by the European Commission suggests that in 2015, customs
officials seized about 40 million falsified drugs and estimated their value at 650 million
Euros [2]. The Food and Drug Administration (FDA) has stated that between 2007-2008, 246
people died due to a serious allergic adverse event resulting from using falsified heparin [3].
It is worth mentioning that oncological drugs remain an important target of falsification, of
which a good example is a bevacizumab (Avastin). In 2012, several batches of Avastin were
falsified and did not contain any active pharmaceutical ingredients (API) [4]. According
to the WHO, nearly 64% of antimalarial drugs dispensed in Africa should be considered
falsified [5]. This problem has been observed not only in developing societies, but also in
well-developed countries, which have at least, in theory, several protective mechanisms
aimed at diminishing the dangers related to illegal drugs [6,7]. From a practical point
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of view, Poland, as a border country of the EU, remains a strategic place in preventing
pharmaceutical crimes.

Consequently, the situation in Poland may have a direct impact on patient safety
throughout Europe. In this context, it is worth recalling that in September 2016, near
Bydgoszcz in central Poland, police discovered one of the first illegal pharmaceutical
factories in Europe, and one of the largest in the world, and seized 430 thousand ampoules
and tablets containing steroids and 100 thousand tablets for erectile dysfunction worth over
17 million PLN (Polish currency, approximately 4 million United States dollars) [8]. Finally,
falsified medications should be perceived as a matter of vital importance, highlighting the
need for interprofessional collaboration between agencies dedicated to health promotion,
law enforcement authorities, as well as those responsible for creating drug policy, which
can be seen via the example of cooperation between the WHO, the UN Office of Drugs and
Crime (UNODC), and Interpol [9].

In light of this observation, we have identified in Europe intensified efforts to minimize
the potential harm that the pandemic of falsified medications may cause to chronically ill
patients, among others, those diagnosed with cardiovascular diseases. The new regulations,
called the Falsified Medicines Directive (FMD), have recently been introduced in the
European community. Thanks to these regulations, we can finally estimate the scale of the
mentioned herein phenomenon throughout legal trade (particularly in community and
hospital pharmacies). Secondly, it should ensure the safer profile of dispensed medications
and increase access to more accurate data about routine drug dispensation [10]. It should
be added that apart from new responsibilities for producers and wholesalers, one of the
most critical issues which the FMD has introduced is authentication, defined as verification
of the drug authenticity before dispensing it to the patient. In this sense, the community
pharmacy will be dedicated to protecting the patient from falsified drugs from the patient’s
perspective. Additionally, authentication will also be introduced into the hospital setting,
influencing workflow and possibly generating additional costs and human efforts [11].

In light of the pandemic of falsified medications and recent legislative efforts, un-
derstanding the patient perspective on falsified medicines is warranted, both from the
practical point of view and the impact on the current state of knowledge. Our study could
be a starting point for designing educational initiatives to improve awareness of the risks
related to falsified products among modern societies. The needs of patients suffering from
cardiovascular diseases, particularly considering the epidemiology, should be regarded as
especially important.

Our study aimed to investigate and understand the perspectives regarding falsified
medications among patients diagnosed with cardiovascular diseases and then compare
this perspective with patients not suffering from a chronic condition. The study also
has educational value in that it contributes to improving patient knowledge about the
phenomenon. Finally, our findings can also be understood in the context of public health
and could be helpful for governments and other authorities responsible for drug policy in
Europe.

2. Materials and Methods
2.1. Study Design and Sample Selection

This is an observational cross-sectional study using a quantitative approach in CATI's
applied form (Computer-assisted telephone interviewing). In studies based on CATI,
interviews with respondents are conducted by phone, and the researcher or qualified
pollster can use advanced software dedicated to collecting data. This process facilitates
the collection of data and directly impacts the quality of the obtained information. The
presented study was conducted simultaneously among two groups: (i) Respondents
who declared being chronically ill and suffering from cardiovascular diseases (study
group), and (ii) respondents who reported not being sick chronically (control). Only
participants below 50 years of age were included in the mentioned above cohorts. Our
research was conducted in cooperation with a professional public opinion research center
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(https:/ /www.biostat.com.pl, accessed on 1 April 2021) and achieved fair representation
in gender, age, and residence (geographical representative). No incentives were offered to
participants.

2.2. Questionnaire Development—A Pilot Study, Face and Content Validity, Content

Our study is cross-sectional, in which the applied research tool was an authorial
questionnaire prepared by the research team. This tool was evaluated during a pilot study
among 110 respondents from a selected community pharmacy in Poland’s central part [12].

Due to financial and practical limitations (e.g., length of the questionnaire could be
associated with the tiredness of respondents), after the pilot study, the questionnaire was
shortened, and the final questions were selected after extensive discussion among the
research team and an independent consultant employed in the pharmaceutical industry
(face and content validity). The questionnaire was then also tested by the Gunning Fog
index, achieving high and satisfactory text readability. Linguistic, stylistic, and grammatical
correctness were assessed. Finally, the proper research tool was discussed with patients
diagnosed with cardiovascular diseases (n = 10) and the patients’ opinions about the
questionnaire were collected. In this final step of preparing the questionnaires, patients
had the opportunity to share their opinion and provide tips/advice on how the tool could
be improved.

The questionnaire consisted of seven questions and was divided into two parts. The
first part (questions 1-3) provided information related to the diagnosis of cardiovascular
diseases, hospital admissions within the past 12 months related to chest pain and/or
myocardial infarction (MI), and the patient’s financial situation (the latter based on the
previously met form of evaluation of the respondent’s economic condition used in the
questionnaire and adapted to our needs). The second part (questions 4-7) aimed at a multi-
dimensional evaluation of the patient’s perspective on falsified drugs, among others, in the
context of understanding the definition of a falsified drug, epidemiological background,
safety concerns, as well as the potential of falsification of the particular therapeutic group.
Questions were based on a Likert scale. The questionnaire is attached in Supplementary
File 1. The version attached in the appendix was translated into English by one of the re-
search team members, an American Native Speaker with medical education and experience
in proofreading academic articles.

2.3. Statistical Analysis

The statistical analysis was performed by an external company involved in collecting
the data and experienced in data analysis for scientific purposes. Descriptive statistics
and more advanced statistical methods were applied. Categorical variables are provided
with percentages. We used the Pearson chi-square test to compare categorical variables. A
two-sided P value of less than 0.05 was considered to indicate statistical significance.

For each of the questions listed in Table 1, a logistic regression model was constructed,
and the odds ratios for all variables included in the model were presented. Patients were
divided into groups based on the provided responses, i.e., for “1” patients with responses
indicating a satisfactory level of knowledge (see Table 1); for “0” the others. The inde-
pendent variables included sociodemographic features (age, gender, level of education),
financial situation, and information about chronic diseases (coronary artery disease, heart
failure, hypertension, diabetes). We decided to build our model based on the assumption
that for each question, at least half of the responses should indicate a satisfactory level of
knowledge (Table 1). Among the independent variables, we also included information re-
garding hospital admission due to chest pain or myocardial infarction during the previous
12 months. Our model used a backward stepwise approach, assuming that all independent
variables were initially included, consequently eliminating those that contributed the least
to the suggested model. The summary of regression analysis is attached in Supplementary
File 2.
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Table 1. Responses indicating a satisfactory level of knowledge.

Responses Indicating the Satisfactory Level of Knowledge

Question Four

A falsified drug contains no active substance (API) or has an
inappropriate amount of API.

A falsified drug contains expired substances.

A falsified drugs contains poisonous substances.

A falsified drug contains an incorrect amount of APL

Question Five

The problem of drug counterfeiting does not exist in Poland.
One in a hundred medications in Poland is falsified.

From a global perspective, 10% of all medicines are falsified
drugs.

Community pharmacies are the only place that ensures the secure
purchasing of drugs and can guarantee that the drug has not been
falsified.

Purchasing drugs on the Internet is associated with a higher risk
of receiving falsified drugs.

I would be able to distinguish a falsified drug from a non-falsified
one.

Question Six

A falsified drug would not hurt, but it also would not help.
Falsified drugs can worsen the health status.

A falsified drug is as safe as a non-falsified drug.

A falsified drug can kill.

Question Seven

Drugs accelerating weight loss

Anabolic steroids

Sexual enhancers

Drugs lowering blood pressure

Medications for diabetes

Analgesics

Antibiotics

Antiplatelet and antithrombotic drugs

definitely agree, agree

definitely agree, agree
definitely agree, agree
definitely agree, agree

I do not agree, definitely do not agree
definitely agree, agree

definitely agree, agree
definitely agree, agree

definitely agree, agree

I do not agree, definitely do not agree

I do not agree, definitely do not agree
definitely agree, agree

I do not agree, definitely do not agree
definitely agree, agree

definitely agree, agree
definitely agree, agree
definitely agree, agree
definitely agree, agree
definitely agree, agree
definitely agree, agree
definitely agree, agree
definitely agree, agree

2.4. Ethical Consent

Our research was a non-interventional, cross-sectional survey conducted by an in-
dependent, external company (https://www.biostat.com.pl, accessed on 1 April 2021) In
light of this, it was not necessary to obtain ethical consent to conduct the study. There was
no risk to patients who participated in this study, and their participation in our research
could prove to have some educational value. Interviews were collected outside of the
clinical setting. Moreover, according to the Polish pharmaceutical law, ethical approval is
not required for non-interventional studies [13].

3. Results
3.1. Setting

We enrolled a total of 1200 participants, 800 in the study group and 400 in control.
More than 50% of respondents were men in both groups, while women constituted 49.13%
and 49.50% surveyed (Figure 1A). Both in the control and the study group, individuals
between 30 and 39 were the majority (36.5%) (Figure 1B). The study group was dominated
by patients with secondary education, representing 44.38% of the total population. On
the other hand, there were more respondents with higher education in the control group
52.25% (Figure 1C).
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Control Group

50.50%
‘ ® Woman
Study Group | 50.88% ® Man
48.00% 48.50% 49.00% 49.50% 50.00% 50.50% 51.00% 51.50%
(A)
] ] ] ] ] ] ‘ 34.75%
. (]
Study Group 36.50% m18-29
I 28.75%
| | | | | | m 30-39
34.75%
Study Group 36.50% ® 40-49
| | | | | | ZFJS% ‘

0.00% 5.00% 10.00% 15.00% 20.00% 25.00% 30.00% 35.00%  40.00%
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j l l l l l Lower secondary school education
Control Group ¢ NNGSEIORRAN T 52.25% and lower level
% ‘ ‘ ‘ ‘ ‘ m Vocational education
study Group SR | 4150%
l | | | | |
0% 20% 40% 60% 80% 100% ™ Secondary/high school education
©

Figure 1. (A) Gender of respondents. (B) Age of respondents. (C) The level of education.

Arterial hypertension was the most commonly declared chronic disease. This answer
was provided by almost one in every three individuals (34.42%). Coronary artery dis-
ease, heart failure, and other diseases affected fewer patients (3.25%, 8.25%, and 2.00%,
respectively). A detailed distribution of responses has been summarized in Figure 2. The
respondents who declared that they were not suffering from a chronic disease should be
understood as the control group (33.33%).

Coronary Artery Disease
Heart Failure

Hypertension

34.4%
Diabetes
Other cardiovascular diseases
I am not chronically ill 33.3%

0.0% 5.0% 10.0% 15.0% 20.0% 25.0% 30.0% 35.0% 40.0%

Figure 2. The chronic diseases among respondents (“I am not chronically ill” control group).

During a review of the patient’s health over the past 12 months, admission to a hospital
due to the occurrence of chest pain or/and myocardial infarction was required only in a
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Control Group

Study Group

small number of our participants. Hospitalization occurred in 6.5% of cases in the study
group and 2.5% in the control group (Figure 3).

2.50% 96.25% 1.25%
| Yes
6.50% 91.88% 1.63% = No
||
i i f f f ® | do not know
0% 20% 40% 60% 80% 100%

Figure 3. Hospital admission in the previous 12 months due to chest pain or myocardial infarction (MI).

| | | | | | | | |
Control Group [I7:75%" IS 38.25% 26.25%

Respondents were then requested to assess their financial status. Participants in the
study cohort frequently claimed that they have enough financial sources (money) to pay
the bills (accounts). However, they believe this is only due to regularly saving money and
controlling their expenses (37.50%) (Figure 4).

Study Group |6150% # | 36.50% | | 19.|50%
0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

| have difficulty with paying bills and obligations

m | have money for bills, but only because | systematically save and control expenses

m | have enough money to pay bills, but little amount of money for small pleasures and extra expenses

After paying bills and other obligations I still have quite a lot of money for minor pleasures

Figure 4. The financial status of respondents.

3.2. Main Findings

In both the study and the control groups, participants mostly agreed with the statement
that a falsified drug does not contain any active pharmaceutical ingredient or contains the
incorrect amount of API (respectively, 74.63% and 71.50%). Both groups replied similarly
to the statement that falsified drugs have poisonous substances, with less than half of
the study group’s respondents, and those in control assessing this statement as pertinent
(respectively, 43.63% and 41.00% of respondents). According to an overwhelming majority
of respondents, both in the study and the control group, falsified medicines contain the
wrong amount of API, which is correct (76.88% and 79.00%, respectively).

Few individuals agreed with the statement that the problem of drug counterfeiting
does not exist in Poland, with a slightly higher percentage of positive answers identified
among respondents from the study group (22.00% vs. 14.00% from the control group).
The difference in the distributions of responses in each group was statistically significant
(p < 0.05). The vast majority of participants agreed that community pharmacies are the
only place that ensures the secure purchasing of drugs and guarantees that the drug has
not been falsified (67.01% study group and 65.25% control group; p < 0.01). The majority
of respondents were convinced that purchasing drugs on the Internet is associated with a
higher risk of receiving falsified drugs. More than 80% of the respondents agreed with this
statement 80.63% of respondents from the study group and 80.25% of the control group
respondents (definitely yes, somewhat yes). The difference in the distributions of responses
in each group was statistically significant (p < 0.001). More than half of the participants
claimed that they could not distinguish a falsified drug from a non-falsified one. There
were slightly more respondents who felt this way in the control group than in the study
group (69.00% and 61.26%,; p < 0.01). Participants agreed that falsified drugs can worsen the
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health status (86.88% of respondents in the study group and 83.25% in the control group).
The vast majority of respondents did not agree with the statement that a falsified drug is as
safe as a non-falsified drug (study group 75.76% and control group 82.30%; p < 0.001). All
the above-mentioned main findings are summarized in Figures 5-7.
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Figure 5. Falsified drugs in the opinion of respondents from the study and control group part 1.
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Figure 6. Falsified drugs in the opinion of respondents from study and control group part 2.
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Figure 8. The most frequently falsified medicines in the opinion of respondents summary (part 1).
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Figure 7. Falsified drugs in the opinion of respondents from the study and control group part 3.

Respondents from both groups agreed with the statement that the most commonly
falsified drugs are those accelerating weight loss. A larger percentage of people convinced
this statement is true was observed in the study group (respectively, 81.13% of respondents
in the study group and 76.00% in the control group; p < 0.01). Compared to the previous
statement, a slightly smaller number of respondents considered anabolic steroids as the
most common drugs that are falsified (respectively, 61.76% and 63.00% of responses; p
< 0.01). In the case of drug potency, the distribution of responses was similar to that
achieved in the context of anabolic steroids. Sexual enhancers were believed to be the most
commonly falsified drugs. A small group of respondents agreed with the statement that
antiplatelet and antithrombotic drugs are the most commonly falsified drugs (18.63% of
respondents from the study group and 16.25% of the respondents from the control group).
Every fourth respondent did not consider this sentence correct (23.63% and 23.75% of
respondents). This part of the questionnaire is summarized in Figures 8 and 9 (parts 1
and 2).

W O 8.50% | | | | | | | | |
go .g g3 Control Group !
o wn - 3
525 ¢ (16 88% |
a 3 i s Study Group ! | | W
730 2 Control Group |¥19100% !__ 00%
I — | | | | | | | | | 3639%
3 < . ()
n < Study Group 27.25%| | ‘F_W.&SO%
i) 2.75
% é Control Group 18.25%| fﬁfﬂ%ﬁwlﬂbo%
o o N —
g g Study Group |¥26:38% | 353%% | 50%
I | | | | | | | | | 2.259
& 5 w-< » ControlGroup [W28125% YA SRS 10 .5 0%
R I i R — | | | | | | 2.13%
S S " 5~  StudyGroup [39:50% : : e ———
0% 10% 20% 30% 40% 50% 60% 70% 80% 90%  100%



Int. J. Environ. Res. Public Health 2021, 18, 3823 90f 13

= 2 2.75% | | | | |
e £ & Control Group T O 1221009 L7 5%
w T o2
fpes | | | |
*E' s 5 Study Group 6 38PN I D 3 50%
S 4.50% | | | | |
5 Control Group 20.50% I 26125% zi00%
s}
2 ——538% | | | | |
£ StudyGroup 19.00% ‘ #‘_.E‘B%
£ Ccontrol Group 650%IINEEA ‘ ‘ *_75%
(0]
o —
2 StudyGroup [I038%IERNER IESEE 12.50%1.00%
- | | |
S §  Control Group |1 YN I 120257 M2 5%
(1] _
._‘é’ % 3.50% ‘ ‘ ‘ ‘
© =  StudyGroup 1638% [ . [WrEEVS R
=8 | | |

: :

Definietely agree

0% 20% 40% 60% 80% 100%

m Agree M| have noopinion ® Not agree Definietely not agree

Figure 9. The most frequently falsified medicines in the opinion of respondents summary (part 2).

3.3. Logistic Regression

The results obtained from logistic regression indicated that individuals who had a
higher education degree had 70% higher odds of selecting an answer, indicating a satisfac-
tory level of knowledge in question four (Table 1). For patients diagnosed with diabetes,
these odds increased by 40%. The result in question five was significantly influenced by
whether the patient suffered from chronic cardiovascular disease and was hospitalized
during the last 12 months (p < 0.05). Patients diagnosed with cardiovascular diseases had
lower odds of obtaining a score indicating high knowledge, i.e., three or more responses
indicating a satisfactory level of knowledge (OR = 0.54). However, those hospitalized pa-
tients were almost twice as likely to get a high score as the rest of the population (OR = 1.89).
In this model, only the ratio with the variable’ non-satisfactory financial situation” was
significantly different from zero (p < 0.001). The chance to get a high score in question six
was 71% lower in this group compared with the rest of the population.

In summary, patients diagnosed with cardiovascular diseases and those with a “non-
satisfactory financial situation” had significantly decreased likelihoods of obtaining a high
score in general knowledge on falsified medications, based on the number of responses
indicating the satisfactory level of knowledge. Both variables decreased this chance by
40% (respectively, OR = 0.64 and OR = 0.58). A detailed summary of the logistic regression
model is described in tables (Tables 2—6) and Supplementary File 2.

Table 2. Question four—logistic regression model; two or more responses indicating the satisfactory

level of knowledge.
Estimator Standard Error z p-Value
Secondary /high school education 0.01 0.21 0.03 0.97
Higher education 0.53 0.21 2.5 0.01
Diabetes 0.34 0.17 2 0.04

Intercept 0.92 0.19 49 0
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Table 3. Question five—logistic regression model; three or more responses indicating the satisfactory

level of knowledge.
Estimator Standard Error z p-Value
Cardiovascular diseases —0.62 0.19 —3.2 0
Hospitalization 0.64 0.33 1.9 0.05
Intercept 0.92 0.07 13 0

Table 4. Question six—logistic regression model; two or more responses indicating the satisfactory

level of knowledge.
Estimator Standard Error z p-Value
Hypertension 0.31 0.19 1.7 0.09
Hospitalization —0.54 0.33 -1.6 0.1
Financial situation—good —0.03 0.24 —0.14 0.89
Financial situation—satisfactory —0.19 0.24 —0.79 0.43
Financial situation—non-satisfactory -12 0.31 —4 0
Intercept 2 0.2 9.8 0

Table 5. Question seven—logistic regression model; four or more responses indicating the satisfactory

level of knowledge.
Estimator Standard Error z p-Value
Gender—Male 0.19 0.12 1.6 0.1
Diabetes 0.22 0.13 1.7 0.09
Hospitalization 0.41 0.26 1.5 0.12
Intercept —0.45 0.09 —4.9 0

Table 6. All questions—logistic regression model; eleven or more responses indicating the satisfactory
level of knowledge.

Estimator Standard Error z p-Value

Age 30-39 0.27 0.15 1.9 0.06

Age 4049 0.01 0.15 0.08 0.93

Cardiovascular diseases —0.45 0.19 —23 0.02
Hospitalization 0.49 0.3 1.6 0.1

Financial situation—good 0.08 0.17 0.48 0.63

Financial situation—satisfactory —0.19 0.17 -11 0.26

Financial situation—non-satisfactory —0.54 0.26 -21 0.04
Intercept 0.68 0.16 42 0

4. Discussion

The presented study is the first example in the world of representative research
conducted among participants with self-declared cardiovascular diseases aimed at defining
the patients’ perspective on falsified (counterfeited) medicinal products. Implementation of
a specific protocol based on the study (patients with self-declared cardiovascular diseases)
and the control group (not chronically ill) should be considered a unique motive in social
pharmacy and the social medicine disciplines. Recently, falsified drugs have become an
essential topic in cardiology. Antignac et al. [14] evaluated that amlodipine and captopril
were the most frequently identified cardiovascular drugs with poor quality in Africa.

It should be noted that the results obtained from research conducted thus far have led
to highly contradictory and incomplete information. This could be due to the lack of fair
representation in prior research groups. In previous studies, one can find a juxtaposition
of the healthcare professionals’ perspective compared to the layperson’s perspective. To
the best of our knowledge, our study is the first scientific attempt to confront opinions on



Int. J. Environ. Res. Public Health 2021, 18, 3823 11 of 13

falsified medications among the chronically ill versus those not chronically ill [15,16]. In
light of these observations, our research not only helps bridge the gap in current knowledge
and remains attractive from a theoretical point of view, but also provides a strong practical
background.

Respondents defined falsified medications as a product not containing an active
pharmaceutical ingredient or an incorrect API quantity. Participants were sure about the
higher risk associated with purchasing drugs on the Internet than in more traditional ways;
however, respondents from the study group (self-declared occurrence of cardiovascular
diseases) were more convinced of this. Indeed, online purchasing remains an important
place for the distribution of falsified drugs [17,18]. These results are optimistic because
most participants were aware of the existing dangers related to a non-traditional way
of delivering medicinal products. These findings are essential in light of recent studies
highlighting the almost unlimited accessibility of anabolic steroids and testosterone via the
Internet. Such products are characterized by their very high potential of falsification [19].
Purchasing medicinal products via the Internet remains the main reason for patients having
drugs containing falsified API or not containing any active substances. Such a scenario
was seen in Japan with anti-obesity products, where scientists identified sibutramine in
the herbal supplements [20]. In our study, respondents agreed that community pharmacy
subsets were the only place that guaranteed the safety and quality of drugs (the availability
of non-falsified medicines). Respondents from the study group were more convinced of
this statement. The participants were convinced that they would not distinguish falsified
medications and non-falsified drugs, with the respondents from the study group slightly
more confident in this matter. Following the patients’ perspectives, the most frequently
falsified medications are believed to be drugs included in the following groups: Anti-
obesity, anabolic steroids, those for erectile dysfunction, and more rarely, analgesics. More
respondents in the study group supported the appropriateness of this statement. Many
participants did not have a sufficient level of knowledge to assess the possibility of fal-
sification among hypertensives, antidiabetics, antibiotics, antiplatelet, or antithrombotic
agents.

This research can support the designing and implementation of interventions or
educational programs dedicated to improving patients” awareness in the context of the
potential harm of falsified medicines. Thus far, the actions provided by governments and
international organizations have been focused on chain distribution or implementing new
initiatives, e.g., Falsified Medicines Directive (FMD) by the European Commission [21,22].
Undoubtedly, authentication seems to be a reasonable solution to detect falsified, expired,
or recalled drugs, even if we anticipate that some technical problems may occur during
this process [23,24]. Experts have suggested that authentication should be supported by an
advanced tool such as software with audio and visual feedback, which can improve the
accuracy of detection and positively impact the pharmacist’s awareness [25]. Educational
programs and a more systematic approach to the problem mentioned can minimize the
potential harm for the patient and raise the awareness of falsification in the public do-
main [26]. The introduction of FMD is also crucial from a pharmacovigilance point of view,
leading to an easier gathering of adverse events and signal monitoring [27]. To adequately
understand our findings, it is worth mentioning that not only in Europe or in the United
States have governments intensified their efforts to combat the pandemic of falsified drugs,
but more strict rules have also been introduced to the Middle East, e.g., in the Iranian legal
framework [28], or into Canadian law [29].

Our study has several limitations. The data obtained during this research is based
on the respondents’ declarations and were not confronted with more objective, clinical
information. Moreover, we are familiar with the fact that various terms describe fake drugs,
falsified or counterfeit medications. Apart from legal matters, these terms can be used
interchangeably. Recently, a new term has been coined, which is to be understood as a
compromise “falsified (counterfeit) medicines (FFCms)” [30].
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5. Conclusions

Awareness of the risks associated with falsified drugs among respondents is high,
higher still among patients with cardiovascular diseases, but remains insufficient in both
groups. Many respondents did not have a sufficient level of knowledge to assess the
possibility of falsification among hypertensives, antidiabetics, antibiotics, antiplatelets, or
antithrombotic agents. The presented results should be understood as an important voice
in the global discussion about the falsification of medications as a challenge for public
health. Our results also facilitate the design of interventions and educational programs to
increase the awareness of modern society regarding the pandemic of falsified medications.
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Abstract

Valsartan, losartan, and irbesartan, are widely used in the treatment strategies of cardiovascular medi-
cine diseases, including hypertension and heart failure. Recently, many formulations for the aforemen-
tioned diseases contained active pharmaceutical ingredients and had been abruptly recalled from the
market due to safety concerns mainly associated with unwanted impurities — nitrosamines, which are
highly carcinogenic substances accidentally produced during manufacturing. Along with cardiovascular
medications, formulations containing ranitidine were also recalled from the market. This poses a par-
ticular threat to public health due to the non-prescription status of these drugs. Regulatory authorities,
including the Food and Drug Administration and European Medicines Agency among others, have
taken action to minimize patient risk and improve the manufacturing quality as well as re-checking
current guidelines and recommendations. While these steps are necessary to avoid further recalls, au-
thorities should remember the growing concerns of patients regarding the safety and efficacy of pharma-
cotherapy. Apart from the genuine manufacturing mistakes mentioned above, falsified and counterfeit
medications should be at the heart of global attention. The lack of a well-accepted definition of falsified/
[counterfeit medications has impeded political and scientific efforts to mitigate risk of this phenomenon.
Falsified Medicines Directive should be considered the most pivotal legislation recently enacted to har-
monize international cooperation. In summary, one should remember that only international and direct
collaboration between patients, stakeholders, and authorities be considered a remedy for a pandemic
of falsified medicines and plague of unexpected recalls due to safety concerns. (Cardiol ] 20XX; XX,
X: XX—XX)
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Introduction: The complexities
of pharmaceutical policy

One of the primary purposes of pharmaceuti-
cal policy is to ensure that patients have access to
effective and safe medicines, safe not only in terms
of acceptable risk associated with the treatment but
also regarding the quality of drug formulation [1].
International differences, complex characteristics
of the pharmaceutical market with sometimes
conflicting objectives among stakeholders, and
the rapid development of pharmaceutical and
medical sciences have multiplied problems with
good governance of the pharmaceutical market,
and have constituted a significant challenge for
contemporary authorities [2]. Moreover, any rea-
sonable and well-planned pharmaceutical policy
should minimize drug shortages — an issue that
is increasingly difficult to cope with [3]. Drug re-
importation in countries with a well-developed
pharmaceutical market can, however, decrease the
risk of drug shortages, and should be planned as
part of pharmaceutical strategy authorized by gov-
ernments responsible for public health [4, 5]. On
the other hand, re-importation and parallel import,
the latter known commonly in the European Union,
can introduce drugs of unknown and substandard
quality into the market, not to mention falsified and
counterfeit medications [6].

Due to the fact that medications should have
the highest possible quality, both governments and
scientific bodies have created a set of legal and
ethical guidelines aimed at ensuring patient safety
[7, 8]. From the perspective of clinical importance,
clinical drug effectiveness is tested extensively
during clinical evaluations, mostly randomized
controlled trials [9, 10]. When drugs are introduced
into the market, post-authorization safety studies
are conducted to detect adverse events, which can-
not be noticed in pre-marketing phases, and must
be established in epidemiological studies, predomi-
nantly in the field of pharmacoepidemiology [11].

While much is known about clinical signifi-
cance, less attention has been paid to drug for-
mulation, at least from the healthcare providers’
perspective [12]. However, recent unintended
drug recalls have forced us to reframe drug quality
mostly as an international problem connecting all
parties involved in drug production and distribu-
tion. Nagaich and Sadhna [13] listed several causes
behind drug recalls, inter alia, label error in terms
of declared dose, non-satisfactory stability, and, in
recent cases, unwanted and potentially harmful
substances. As a consequence, drug recalls due to

safety issues may be one of the many causes re-
sponsible, at least temporarily, for drug shortages.

Thus, it is no surprise that effective mecha-
nisms aimed at recalling a drug from the market,
whenever necessary to ensure patient safety,
must be implemented in harmony with a legal
framework, and routine practice. The community
pharmacy is importantly placed in this process and
implies a core role of pharmacists in the protection
of public health and patient safety [14]. Greater
access to new media and the internet can facili-
tate this role significantly, on the other hand, and
it may lead to an unwanted dissemination of false
information and create unnecessary fear among
chronically ill patients [15].

This paper aims to outline the recent drug recall
events and their consequences for patient safety
and global health and provide a brief commentary
on the phenomenon of falsified medicines. Both is-
sues are discussed, whenever possible, in the light
of medications used in cardiovascular medicine,
the treatment of hypertension, and heart failure.
What should be stressed here is that the societal
perspective remains at the core of deliberations
and to emphasize public health implications from
aplague of unexpected drug recalls and the pandemic
of falsified medications, particularly with respect
to medication adherence when it comes to trust in
the medical profession and conventional medicine.

What are SSFFC? Drug recall
versus drug withdrawal

Before talking about drug recalls based on
safety issues, the acronym ‘SSFFC’ should be
mentioned here (S — substandard, S — spurious,
F — falsely labeled, F — falsified, C — counter-
feit), as suggested by the World Health Organiza-
tion (WHO) (Table 1). Although this classification
seems to be useful, there is still no universally
agreed definition of falsified/counterfeit drugs;
thus, scientific deliberation and discussion are
significantly impeded, which has also affected the
international cooperation necessary to eliminate
this phenomenon from the market.

Similarly, the WHO approach is determined to
distinguish medicinal products that are intentionally
falsified from substandard products mainly introduced
into the market as the result of an unintentional
mistake [16]. In 2017, the WHO decided to push for
greater transparency and simplification of terminol-
ogy. According to WHO, 1) substandard medicinal
products are those drugs manufactured ‘out of speci-
fication’; ii) unregistered/unlicensed products are
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Table 1. Substandard and Falsified Medicinal Products according to World Health Organization (2011)

— summary [54].

Term Definition

S — Substandard

Medicines produced not in line with specifications, including intentional and

negligent mistakes, not including genuine manufacturing errors

S — Spurious
F — Falsely labelled
F — Falsified

Products falsely labeled or intended to deceive; the term used mostly in South Asia
Genuine products with false packaging
Products introduced into the market with deliberate intention to mimic original

formulation and deceive stakeholders; definition widely used in European legal

framework
C — Counterfeit

Violation of intellectual property rights, mostly used in the United States

produced and distributed against national regulation,
and i1i) falsified products ‘intentionally’ misrepresent
their identity, composition or source’ [17].
Additionally, drug recall should be recognized
as a different concept from drug withdrawal, when
drugs are removed from the market due to unwant-
ed drug events. Until new studies are provided,
a particular medication which should no longer
be used by patients. This procedure is illustrated by
the cases of valdecoxib and rofecoxib, nonsteroidal
anti-inflammatory drugs previously widely used in
rheumatoid arthritis, withdrawn from the market due
to increased cardiovascular risk among patients [18].

Falsified medications: A global challenge
for the pharmaceutical policy

Although this paper aims not to describe falsi-
fied medications in great detail, some issues should
be briefly highlighted with examples. As with
recalled and withdrawn drugs, falsified medicines
pose a challenge for pharmaceutical policy and
international cooperation, and all actions aimed to
mitigate the risk for patients are highly warranted
[19]. One of the leading causes of this phenomenon
has been the lack of international legislation; how-
ever, recently introduced Falsified Medicines Di-
rective (FMD) and acts enacted by Food and Drug
Administration (FDA) has significantly improved
the situation. One can hardly underestimate the
role of the above-mentioned legal acts in the global
fight against falsified and counterfeit medications.
Corruption, the complexity of stakeholders in-
volved in drug distribution, high market prices, and
many other factors have impacted globalization of
the phenomenon. Considering this problem, there
1s also important financial and humanistic burden.
On the one hand, this practice is associated with
high income for parties involved in this crime. On
the other hand, it may lead to a poorer prognosis,

disability and, in some dramatic scenarios, death
[20]. Finally, patient safety remains at significant
risk whenever even a single falsified drug is made
available on the market. Beyond reasonable doubt,
it can be assumed that constant improvement
in drug quality along with close and transparent
cooperation between stakeholders can not only
minimize the risk of the occurrence of unwanted
falsified drugs in legal distribution but can also
lead to better allocation of finite drug supplies [21].

It can be admitted here that there is a lit-
tle terminological discrepancy between falsified
medications, which are deliberately falsified and
introduced into the market as an imitation of non-
-falsified drugs, and those medications which are
produced in violation of intellectual property rights.
European legislation, particularly in the FMD,
falsified medicines are accepted as the best way to
describe deliberate misrepresentation. Borup et al.
[22] have noticed that creating the legal framework
in the pharmaceutical sector is a complex task
requiring a multidimensional approach and harmo-
nization of national legislation with European legal
acts, which was clearly seen in the FMD. At least
in Europe, this act had started a broad discussion
on the quality of drugs dispensed in legal distribu-
tion. According to the prior-mentioned study, legal
purposes for instance; harmonization of definition
were more established in the current European
pharmaceutical policy than public health issues
[22]. Moreover, the rigid approach authorized by
the European Commission may not adequately
respond to local needs [23, 24].

Falsified medications
in cardiovascular medicine

Since cardiovascular diseases are highly preva-
lent in the population, cardiovascular medications
are widely used, and due to the chronic nature of
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cardiovascular diseases, in most cases, it is long-
-term therapy, from the initial diagnosis to death [25,
26]. In 2005, falsified atorvastatin was identified
in the legal distribution in the United Kingdom
[27]. Clopidogrel, an antiplatelet agent, was also
falsified in the United Kingdom. It should be noted
that falsified stocks were obtained via parallel
distribution, and traceability was highly impeded
in this case. It was eventually revealed that for-
mulation had not contained a sufficient amount of
the active substance, which might have affected
clinical efficacy [28, 29]. It is worth remember-
ing. One cannot forget the heparin adulteration,
which occurred in the United States in 2008. As
a consequence of this affair, 81 people were killed,
and almost 800 patients were severely harmed.
They have been living and will live with long-
-standing health problems for the rest of their lives
[30]. Good Manufacturing Practice violations were
also identified in the heparin-related case of 2016.
However, it did not have direct severe repercus-
sions on patient health [31].

Substandard and falsified medications are
a serious problem for developing countries. An-
tignac et al. [32] investigated the quality of car-
diovascular drugs in 10 Sub-Saharan Countries
(The Seven Study), and revealed that almost 20%
of analyzed formulations had been classified to
be of poor quality. The authors did not decide to
conduct a forensic investigation and trace whether
a particular formulation was falsified or was sub-
standard, which should be considered a significant
limitation. According to available research, this
paper is a unique study; since there is a lack of
research aimed at a particular class of drugs used
in a specialized field of medicine, as was stated in
the original paper. The fake amlodipine was also
distributed in Kenya in 2014. Patients were offi-
cially informed about the potential risks related to
the use of this falsified medication. Moreover, the
differences between the original and fake packages
were provided in official communications [33].

The plague of ‘unwanted’ drug recalls

Valsartan recall has been widely discussed in
international media [34-36]. The formulations con-
taining valsartan were recalled due to identified con-
tamination with N-nitroso dimethylamine (NDMA),
a potentially cancerogenic substance, resulting from
unintended changes in the manufacturing process
in China. Since contamination was related to an
active pharmaceutical ingredient production, more
than one brand had to be removed from the market.

Moreover, due to the chronic nature of both
arterial hypertension and congestive heart failure
— two of the most common indications for its
use — valsartan is often prescribed for long-term
therapy, which could potentially cause prolonged
exposure to a cancerogenic substance, leading to
substantial risk for developing malignancy [37, 38].
So far, studies have highlighted minimal short-term
risk. Nevertheless, the real consequences should
be a matter for further scientific and clinical discus-
sion, also in terms of preventive screening among
those exposed to the contamination over a long
period [39, 40].

Cable News Network provided a list of recom-
mendations to minimize the dissemination of false
information among patients who used valsartan-
containing products. The first piece of advice em-
phasized that some formulations, still available on
the market at that moment, were safe for patients
and did not contain hazardous contaminants. The
media corporation also suggested that there were
safe alternatives for patients, mostly in terms of
drug equivalents, e.g., drugs belonging to a differ-
ent therapeutic group with a similar hypotensive
effect and toxicity profile, which can be a reason-
able alternative for valsartan. The next part of the
article described the association between exposure
to contamination and cancer growth. Finally, the
last piece of advice explained that using drugs
should not be understood as a substitute for a good
lifestyle, which is generally true, and applied not
only to valsartan recall [41]. European Medicines
Agency (EMA) urged national regulatory agencies
to take appropriate steps to monitor drugs contain-
ing valsartan, specifically those produced in China.
Nevertheless, in an official press release, EMA
emphasized that all actions taken by authorities
were precautionary, and actual risk to patients
remained under control [42].

The contamination with NDMA is also a key
reason behind the recall of formulations contain-
ing ranitidine. The FDA announced that, though
unintended contamination was detected, the risk
to patients was minimal since the level of NDMA
barely exceeded concentration in food eaten on
a daily basis by the vast majority of people around
the world [43]. FDA, in a set of official public re-
leases, revealed various aspects of valsartan and ra-
nitidine recalls. FDA emphasized that an essential
part of the recall was to educate patients about pos-
sible alternatives for ranitidine, and that patients
should not stop their treatment unless they receive
personalized recommendations from healthcare
professionals [44]. It is important to note that
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press releases were highly reassuring, brought the
emotional level down, and emphasized the role of
patient-oriented education as a tool for securing
safety [45]. In addition, the FDA also revealed
unwanted deviations from Good Manufacturing
Practice, e.g., lack of adequate written procedures
and problems with cleaning equipment used in drug
production. Canadian authorities indicated that the
problem with drugs containing ranitidine shared
many similarities with a previously-described case
with valsartan; however, since ranitidine is avail-
able over-the-counter, practical implications may
have more serious consequences [46].

In light of all cases, the EMA recommended
taking a proactive role and to extend the experience
gained in valsartan and ranitidine-related cases to
all medications. All actions should be aimed at reas-
suring patients that medicines are safe, effective,
and without potentially cancerogenic ingredients,
at least from a clinically relevant point of view.
A different set of regulations should be given to
clarify how to prevent future contamination with
the NMDA [47].

The unwanted contamination of medicinal
products containing valsartan and ranitidine had
multiple repercussions in less developed coun-
tries as well. Safety alerts and drug recalls were
introduced in Pakistan, where seven products
with valsartan had been recalled from the market
immediately after an official statement was author-
ized by American and European agencies had been
published [48]. On the other hand, Moldova does
not have well-prepared procedures regarding drug
recalls, and the current situation there remains
unclear [49].

Losartan and irbesartan were also investigated
in terms of nitrosamine impurities [50]. As a result
of this investigation, formulations containing lo-
sartan and losartan with hydrochlorothiazide were
also recalled from the market; however, it should
be noted that some products were recalled volun-
tarily by manufacturers just after the first signals
from the market [51]. The same procedure was also
implemented in the case of products containing
irbesartan. In both above-mentioned cases, media
attention was less prominent compared with the
‘plague’ of valsartan recalls [52, 53].

Summary

Falsified and substandard medications are
an important threat to patient safety and public
health. The occurrence of falsified medications in
legal distribution has been making this situation

even worse, particularly since over-the-counter
medications are among the most frequently falsi-
fied categories of medications. The examples of
falsified cardiovascular medications have con-
firmed that this phenomenon is, however, not only
limited to non-prescription drugs. The second
problem described in the paper herein, refers
to drug recalls due to safety concerns. In recent
years, many formulations used in cardiovascular
medicine have been recalled from the market due
to unwanted impurities or potentially carcinogenic
substances. Both phenomena may have an impact
on a patients’ perspective on the safety and effec-
tiveness of pharmacotherapy, potentially including
hard outcomes. In this field, further studies are
strongly recommended. Similar situations of a
mass drug recall, as well as drug counterfeiting,
should not take place. Authorities and parties
involved in creating pharmaceutical policy should
focus on ensuring patient safety, both from a legal
and a societal point of view.
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Wstep

Apteki ogélnodostepne stanowia najwazniej-
szy z punktu widzenia pacjenta element systemu
dystrybucji produktami leczniczymi w Polsce [1].
Wraz z rozwojem koncepcji opieki farmaceutycz-
nej jako zintegrowanego procesu ukierunkowanego
na rozwigzanie probleméw lekowych oraz jedno-
czesng identyfikacje potrzeb lekowych pacjentéw,
apteki ogélnodostepne staly sie réwniez waznym
elementem aktywnej klinicznej opieki nad pacjen-
tem [2]. Niemniej jednak rola dystrybucyjna apteki
pozostaje najwazniejszym jej zadaniem w systemie
ochrony zdrowia, a w krajach takich jak Polska,

gdzie opieka farmaceutyczna i farmaceutyczne
ustugi kognitywne sa na etapie projektowania
i wstepnej implementacji, stanowi najbardziej fun-
damentalny obszar jej dzialalnosci [3]. Apteka defi-
niowana jest réwniez jako placéwka ochrony zdro-
wia publicznego i z definicji powinna skupiaé sie nie
tylko na potrzebach indywidualnego pacjenta, ale
odrywac role w profilaktyce choréb i odpowiadaé
na potrzeby populacyjne [4]. Szeroko dyskutowana
ostatnio mozliwo$¢ wykonywania szczepienl przez
farmaceutéw wpisuje sie w ten paradygmat [5].
Apteki ogélnodostepne sa zobowigzane do przecho-
wywania produktéw leczniczych w odpowiednich
warunkach i zaprzestania dystrybucji produktami
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Polish patients use Google as a source of information on medication
recalls on the example of drugs containing valsartan - a Google Trends
analysis - Background: In addition to community pharmacies, the
Internet has become an important source of information about medicines
for patients, including medication recalls on the example of drugs
containing valsartan.

Aim: The aim of the study was to verify a hypothesis that the frequency
of specific Google searches in Polish increased during the periods of large
scale valsartan recalls form the market which occurred between July 1t
2018 and September 22™ 2019. Such increase would indicate that Google
search engine is used by patients as a tool to seek information about
withdrawn and recalled drugs.

Material and methods: Google Trends was used to obtain data on the
relative frequency of searches of specific phrases connected to the

topic. Four two-week periods, when valsartan formulations were being
withdrawn from the Polish market, were identified and Poisson test was
used to analyze the relative frequencies between those specified periods
and the rest of the analysed timespan. All analyses were performed in R
3.5.3. P-values less than 0.05 were considered statistically significant. The
results are reported with 95% Cl.

Results: The relative frequency of searches including the phrase
“walsartan wycofany” (eng. valsartran recalled) during the periods of
the drug recalls was A1 = 1,69 [1,56-1,83] while outside those periods

it equalled A2 = 0,52 [0,48-0,56]. For the second analysed phrase -
“dyrektywa fatszywkowa" (ang. Falsified Medicine Directives) the values
were A1 = 6,33 [6,07-6,58] and A2 = 3,15 [3,06-3,25], respectively. In both
cases the difference was statistically significant with p < 0,001.
Conclusions: During the periods of withdrawal and recall from the market
of specific formulations containing valsartan and significant increase in
the frequency of Google queries connected to the topic was registered. It
may indicate that Google search engine, and more generally the Internet,
is a significant source of information for Polish patients during periods in
which medicinal products are being recalled. To fully appreciate the scope
and the nature of the phenomenon, further quantitative and qualitative
research is needed.

Keywords: valsartan, Google Trends, community pharmacy, drugs recall.
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wstrzymanymi lub wycofanymi z obrotu na podsta-
wie decyzji wojewddzkiego lub gléwnego inspek-
tora farmaceutycznego (Ustawa z 6 wrzesnia 2001 r.
Prawo farmaceutyczne wraz z pézniejszymi zmia-
nami). W sytuacji wycofania badzZ wstrzymania leku
w obrocie personel apteki udziela pacjentom sto-
sowanej informacji, pelniac tym samym wazng role
edukacyjna. Farmaceuci zobowigzani sg réwniez
do przekazywania wlasciwym urzedom informacji
na temat dzialan niepozadanych. Opisane powy-
zej dzialania wpisuja sie w zadania apteki jako pla-
céwki ochrony zdrowia publicznego i sa wlasciwe

dla wielu systemoéw ochrony zdrowia [6, 7].

Wycofanie produktéw leczniczych zawie-
rajacych walsartan odbilo sie szerokim echem
w polskich i swiatowych mediach [8, 9]. Obawy
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Kklinicystéw skupily sie na mozliwej utracie zaufania
do zaproponowanego leczenia przez pacjentéw oraz
na implikacjach klinicznych zwigzanych z naglym
odstawieniem lekéw hipotensyjnych. Ponadto,
szeroko dyskutowano nad zwigzkiem miedzy sto-
sowaniem produktéw leczniczych zawierajacych
»zanieczyszczony” walsartan a rzeczywistym ryzy -
kiem wystgpienia choroby nowotworowej w przy -
szlodci [8, 9]. Stad nie moze dziwié fakt poszu-
kiwania przez pacjentéw informacji na temat
wycofanych produktéw leczniczych, a na dalszym
etapie poszukiwania aptek, w ktérych dostepne
bylyby nieliczne niewycofane produkty lecznicze
zawierajace walsartan. Cennym, cho¢ malo wia-
rygodnym Zrédlem informacji na temat wyco-
fanych i wstrzymanych produktéw leczniczych,
moze by¢ Internet i jego zasoby. Z punktu widze-
nia refleksji naukowej warto podkresli¢, ze infor-
macje zawarte w Internecie cechuje rézny stopiert
wiarygodnosci oraz trudnosé przekazu [10]. Inny
charakter ma informacja przygotowana dla przed-
stawicieli zawodéw medycznych - posiada wiary-
godny charakter, ale pozostaje malo uzyteczna dla
0s6b bez formalnego wyksztalcenia medycznego,
z uwagi na cechy rejestru naukowego (m.in. zasto-
sowang terminologie medyczna) i czasem ograni-
czony dostep (koniecznos$c rejestracji). Informa-
cje zawarte w doniesieniach medialnych cechuje
rézny stopien wiarygodnoscei przekazu [11]. Za naj-
mniej wiarygodne uznaje si¢ informacje przekazy-
wane na forach internetowych, do ktérych inter-
nauci majg szeroki, niemal nieograniczony dostep.
Posty internautéw moga by¢ jednak przedmiotem
refleksji naukowej i da¢ wglad w opinie pacjentéw
na temat leczenia i lekéw [12, 13].

Analiza tendencji wyszukiwania stanowi istotne
narzedzie, umozliwiajace uzyskanie dostepu do
zachowan internautéw, ktére jest szeroko wyko-
rzystywane w analizie konkurencji w ramach
badari marketingowych [14]. Narzedzie Google
Trends umozliwia badanie zapytan kierowanych
do wyszukiwarki Google. Narzedzia umozliwia-
jace analize tendencji byly szeroko wykorzysty-
wane w naukach o zdrowiu i medycynie, szczegdl-
nie epidemiologii. Badania oparte o to narzedzie sa
cennym uzupetnieniem innych doniesieri nauko-
wych, niemniej jednak nie s3 pozbawione ograni-
czenl, m.in. cechuje ja mata powtarzalnosc i wia-
rygodnosé, gléwnie z powodu niezbyt dokladnie
opisanej metodologii [15].

Niniejsze badanie jest przykladem analiza ten-
dencji z wykorzystaniem narzedzia Google Trends.
Celem badania bylo zweryfikowanie hipotezy
badawczej méwiacej o tym, ze czesto$¢ wyszuki-
wania fraz zwigzanych z wycofaniem produktéw
leczniczych, zawierajacych walsartan (,,walsartan
wycofany”, ,,dyrektywa falszywkowa”), w okresie
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Rycina 2. Wyniki analizy dla frazy ,,dyrektywa falszywkowa”.
Figure 2.Results of the analysis of the term The Falsified Medicines Directive'.
masowego wycofywania walsartanu jest wieksza (1,56-1,83), za§ w pozostalym okresie A2 = 0,52
niz w pozostatych okresach analizowanego prze- (0,48-0,56). Réznica pomiedzy obiema warto-
dziatu czasowego (od 1 lipca 2018 r. do 22 wrze$nia $ciami okazala sie istotna statystycznie: p < 0,001.
2019r.), aw konsekwencji wykazanie, ze narzedzie Stosunek czestosci A1/12 = 3,25 (2,62-3,03).
Google Trends jest wykorzystywane przez pacjen- Oznacza to, ze w okresie wycofywania walsar-
téw jako Zrédlo informacji na temat wstrzymanych tanu z rynku ponad trzy razy czesciej wyszukiwano
i wycofanych produktéw leczniczych. fraze ,walsartan wycofany” niz w pozostalym cza-

sie. W przypadku frazy ,,dyrektywa falszywkowa”
Metodyka zaobserwowano czesto$¢ wyszukiwania w okresie
wycofywania walsartanu na poziomie A1 = 6,33

W celu udzielenia odpowiedzi na postawione (6,07-6,58), za§ w pozostalym okresie A2 = 3,15
pytania badawcze, przeprowadzono analizy sta- (3,06-3,25). Réznica pomiedzy obiema warto-
tystyczne przy uzyciu oprogramowania R 3.5.3. $ciami okazala si¢ istotna statystycznie: p < 0,001.
Z jego wykorzystaniem przeprowadzono badanie Stosunek czestosci A1/A2 = 2,01 (1,82-2,22).
z wykorzystaniem testu Poissona. Za prdg istotno- Oznacza to, ze w okresie wycofywania walsar-
$ci uznano a = 0,05. Do analiz wybrano dwie frazy tanu z rynku ponad dwa razy czesciej wyszuki-
wyszukiwania: ,, walsartan wycofany” oraz ,,dyrek- wano fraze ,,dyrektywa falszywkowa” niz w pozo-
tywa falszywkowa”. Frazy te zostaly wybrane przez stalym czasie.
zespol badawcezy intencjonalnie, na podstawie ana-
lizy literatury, analizy zapytan skierowanych do

7 B walsatran wycofany

wyszukiwarki Google oraz doswiadczenia klinicz-
nego, w tym rozmow z pacjentami podczas pracy
w aptekach ogélnodostepnych. Przesledzono cze-
stosc ich wyszukiwania w okresie od 1 lipca 2018 r.
do 22 wrze$nia 2019 r. Poczatek zaproponowa-
nego okresu (1 lipca 2018 r.) wiaze si¢ z rozpo-
czeciem wstrzyman i wycofan produktéw leczni-
czych zawierajacych walsartan z polskiego rynku.
W badanym okresie wyrdézniono przedzialy cza-
sowe, w ktérych nastgpilo masowe wycofy-
wanie walsartanu z rynku: 1-14 lipca 2018 r.,
14-30 listopada 2018 r., 14-30 grudnia 2018 r.
oraz 1-14 czerwca 2019 r. (na podstawie donie-
sieri medialnych i decyzji odpowiednich instytucji).
Poréwnano je z pozostalymi tygodniami w badanym
okresie. Badanie zostalo oparte na danych kierowa-

B dyrektywa fatszywkowa

0 ]

nych do wyszukiwarki Google z terenu Polski. Ana- wycofanie walsatranu inny okres

liza statystyczna zostala zlecona firmie zewnetrzne;j. Rycina 3. Czesto$¢ wyszukiwania fraz ,, walsartan wycofany”

oraz ,dyrektywa falszywkowa” w okresie wycofywania walsartanu
Wyniki w poréwnaniu z pozostalym czasem.

Figure 3. The frequency of queries of the terms valsartan recall
W przypadku frazy ,walsartan wycofany” and The Falsified Medicines Directive during the period in which recall
zaobserwowano czesto$¢ wyszukiwania w okre-

sie wycofywania walsartanu na poziomie A1 = 1,69

of valsartan-containing products occurred, compared with the frequency
of the above-mentioned queries during the rest of analyzed time.
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Dyskusja

Badanie wykazalo, ze w okresach wycofywania
i wstrzymywania produktéw leczniczych zawiera-
jacych walsartan, czesciej dokonywano wyszuki-
wania frazy ,,walsartan wycofany” w poréwnaniu
do czestosci wyszukiwania wyzej wymienionej frazy
w pozostalym okresie analizowanego przedzialu
czasu. Posrednio oznacza to, Ze Internet (dokladniej
wyszukiwarka Google) stanowilo zrédlo informa-
cjidla pacjentéw na temat wycofanych i wstrzyma-
nych w obrocie produktéw leczniczych zawieraja-
cych walsartan. Z definicji sfalszowanym produktem
leczniczym jest lek, ktéry z wylaczeniem produktu
leczniczego, wyprodukowanego z niezamierzona
wada jakosciowa, zostal falszywie przedstawiony
w zakresie m.in. tozsamosci produktu, pochodze-
nia oraz historii dystrybucji (Ustawa z 6 wrzesnia
2001 r. Prawo farmaceutyczne wraz z pézniejszymi
zmianami). Zatem w analizowanym przypadku
nie mozemy moéwié¢ o podejrzeniu wprowadze-
nia do lecznictwa lekéw sfalszowanych, raczej za$
o lekach z niezamierzona wadg jakosciowa. Wycofa-
nie i wstrzymanie produktéw leczniczych zawiera-
jacych walsartan zwigzane bylo z zanieczyszczeniem
substancji aktywnej N-nitrozodietyloaming, zwigz-
kiem chemicznym o potencjalnym dzialaniu kan-
cerogennym, hepatotoksycznym i draznigcym $lu-
z6wke ukladu pokarmowego [16]. Przeprowadzone
badanie ma réwniez liczne ograniczenia. Wyni-
kaja one z ograniczen samego narzedzia, ktérych
obszerne oméwienie wykracza poza ramy niniejszej
pracy, wartym przywolania jest jednak opéZniona
aktualizacja danych. Aktualizacja danych w tym
przypadku nie stanowi istotnego zagrozenia z uwagi
na dystans czasowy. Ponadto, nie mozemy okre-
$li¢ cech oséb wpisujacych do wyszukiwarki Google
analizowane frazy; moga by¢ wéréd nich pacjenci jak
réwniez osoby profesjonalnie zwigzane z systemem
ochrony zdrowia. Wreszcie, cho¢ zaobserwowano
pewien zwigzek miedzy wycofywaniem/wstrzyma-
niem produktéw leczniczych zawierajacych walsar-
tan a czestoscia wyszukiwania frazy ,,dyrektywa fal-
szywkowa” - to natura tej relacji jest nieznana i jej
okreslenie wykracza dalece poza mozliwosci zasto-
sowanej metodyki. Wartym podkreslania jest fakt,
ze niniejsze badanie jest elementem wieloetapowego
procesu badawczego, majacym na celu zbadanie per-
spektywy pacjentéw na zjawisko falszowania lekéw
i proces wycofywania/wstrzymywania produktéw
leczniczych w obrocie, ze szczegélnym wplywem
obu zjawisk na stopienl przestrzegania zalecen tera-
peutycznych przez pacjentéw. Proces badawezy jest
zatem oparty na triangulacji metod badawczych.

Google Trends jest narzedziem przydat-
nym w epidemiologii, pozwalajacym przewi-
dzie¢ zaostrzenie objawéw choroby, co widaé na

przykladzie alergicznego niezytu nosa, gdzie obiek-
tywne objawy somatyczne korelowaly bardziej
z czestoscig wyszukiwania fraz zwigzanych z cho-
roba niz stezenie pylkéw [17]. W niedawno opu-
blikowanym badaniu potwierdzono réwniez zwia-
zek miedzy medialnymi doniesieniami na temat
operacji plastycznych a czestoscia wyszukiwania
fraz zwigzanych z chirurgia plastyczng. W przy-
wolanym badaniu wykazano réwniez sezonowos¢
zwigzang z chirurgia plastyczng nosa. Oprécz pozy-
tywnego wplywu na wzrost $wiadomosci pacjen-
téw na temat zagrozen zwigzanych z chirurgia pla-
styczna, Google Trends moze zosta¢ wykorzystany
jako narzedzie marketingowe przez chirurgéw pla-
stykéw, co niesie za soba implikacje natury deon-
tologicznej [18]. Google Trends okazal sie réw-
niez, w umiarkowany sposéb, przydatny w ocenie
ryzyka i cyklicznosci wystepowania chordéb zakaz-
nych [19]. W oparciu o to narzedzie trwajg proby
stworzenia modeli, ktére umozliwilyby przewi-
dzenie ryzykownych zachowar oraz §mierci zwig-
zanej z naduzywaniem alkoholu, stosowaniem nar-
kotykéw oraz zachowan samobdjczych. Do tej pory
modele te nie sg skuteczne w predykeji indywidu-
alnych zachowan, ale potrafia przewidzie¢ tenden-
cje na poziomie regionalnym, co moze by¢ wyko-
rzystane w projektowaniu interwencji kryzysowych
[20]. Podobny sceptycyzm odno$nie mozliwosci
predykeji indywidualnych zachowan pokazalo
badanie przeprowadzone przez Tran i wsp., w kt6-
rym choé¢ obserwowano pewne tendencje, to jed-
nak uchwycenie istotnych statystycznie zaleznosci
korelujacych z danymi epidemiologicznymi okazato
sie wysoce utrudnione [21]. Narzedzie wykorzysty-
wano réwniez w analizie danych dotyczacych zdro-
wia jamy ustnej [22], w tym zwigzanych bezposred-
nio z bélem zeba [23], oraz nowoczesnego leczenia
przeciwzakrzepowego, gdzie frazy dotyczace daw-
niej stosowanej warfaryny zostaly wyparte przez
frazy dotyczace nowoczesnego leczenia przeciw-
zakrzepowego, tj. doustnych lekéw przeciwkrze-
pliwych niebedacych antagonistami witaminy K
(m.in. rywaroksabanu) [24]. Dane z Google Trends
pokazujq tez, ze wzrasta zainteresowanie internau-
téw badaniami przesiewowymi w kierunku raka
piersi, jelita grubego oraz prostaty [25]. Zastosowa-
nie Google Trends nie ogranicza sie jedynie do analiz
natury epidemiologicznej. Phelan i wsp. wykazali,
ze za pomocg narzedzia mozna dokona¢ predykeji
zachowan studentéw uczacych sie zagadnieri anato-
micznych, tym samym prowadzi¢ moze to do stwo-
rzenia bardziej skutecznych pomocy online dla stu-
dentow wydzialéw lekarskich [26].

Z badan wylania sie przydatne narzedzie, ktére
ma szerokie zastosowanie w naukach o zdrowiu
oraz medycynie. Istotne jest jednak rozumienie
ograniczen jego zastosowania oraz $wiadomosé, ze
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odpowiedZ na wiele pytait miesci sie poza zastoso-
wang metodologia. Omdéwienie wszystkich ogra-
niczen narzedzia wykracza poza ramy niniejszego
artykulu. Warto podkreslic¢ jednak, Ze analiza ten-
dencji ,,nie jest oparta na wszystkich zadaniach
wpisanych do wyszukiwarki, ale na losowej pré-
bie. Z zasady wprowadza to tylko niewielki stopieri
bledu w przypadku typowych i czesto wyszukiwa-
nych hasel, natomiast dla wyszukiwan mniej popu-
larnych moze dawacd bardziej zmienne wyniki, ktére
jednak nie powinny wplywac istotnie na obserwo-
wane trendy, wnioski i tym samym na przydat-
nos¢ narzedzia” [27, 28]. Narzedzie to jest szcze-
g6lnie przydatne, gdy w celu uzyskania odpowiedzi
na pytanie badawcze zastosujemy koncepcje trian-
gulacji, ktéra polega na laczeniu réznych podejsé
itechnik (w tym zaréwno podejscia ilosciowego, jak
i jako$ciowego) do przeprowadzenia wyzszej jako-
$cibadan i poszerzenia wiedzy i spojrzenia na kon-
kretne zagadnienie badawcze.

Whnioski

W okresach wycofywania i wstrzymania w obro-
cie produktéw leczniczych zawierajacych walsartan
zaobserwowano istotnie czestsze wyszukiwanie fraz
,walsartan wycofany” oraz ,,dyrektywa falszyw-
kowa” w poréwnaniu do pozostalego okresu w ana-
lizowanym przedziale czasowym. Moze to $wiad-
czy¢ o tym, ze wyszukiwarka Google (Internet)
sa Zrédlem informacji o wycofanych i wstrzyma-
nych lekach dla pacjentéw w Polsce. Dalsze bada-
nia, oparte zaréwno na podejsciu jakosciowym i ilo-
$ciowym, sg potrzebne aby poszerzy¢ wiedze na to
konkretne zagadnienie badawcze.
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Abstract

Background

The recall of medicines from the pharmaceutical market
is one of the most important responsibilities for pharma-
cists working in community pharmacies ensuring that
patients receive medicines of the highest quality and safe-
ty. The aim of the study was to evaluate how Internet us-
ers in Poland perceived recall of valsartan. The study was
conducted as a qualitative analysis of opinions posted on
Internet forums. The study is an exploratory in its nature.

Methods

The study was conducted as a qualitative analysis of opin-
ions posted on Internet forums. Thematic analysis was
used and the data was coded to generate codes and cat-
egories, and subsequently to identify patterns between
above-mentioned elements. The initial categories were
organized and aggregated in themes. Posts were coded
until theoretical saturation was achieved. All selected
Internet forums were dedicated to laypeople and pro-
fessionally-oriented platforms were excluded from our
investigation. Moreover, to achieve full anonymity, we
do not provide any additional details about investigated
platforms, e.g. website name.

Results

Three themes were identified:

i) impact of falsified medicines on the health status (ab-
breviated as 'health status'),

ii) responsibility of the pharmaceutical industry and
government agencies

('responsibility"),

iii) legal issues, e.g. consequences and repercussions of
introducing poor-quality medicines into routine clinical
usage ('legal issues'). In general, posts were highly emo-
tional. Health and responsibility were motives mostly
highlighted in posts.

Conclusions

Recall of medicines from the market has been widely de-
scribed on the Internet forums. Patients expressed doubts
about the impact of recalled medicines on health, raised
the issue of the responsibility of persons and institutions
involved in pharmaceutical distribution, and finally
mentioned legal repercussions of undesirable actions on
the pharmaceutical market. Further, more representative
studies are warranted.

Introduction

The recall of medicines from the pharmaceutical market
is one of the most important responsibilities for pharma-
cists working in community pharmacies ensuring that
patients receive medicines of the highest quality and safe-
ty, and unwanted medicines are eliminated from phar-
maceutical distribution in a reasonable time." Patients
should be convinced that they use medicines produced
aligned with well-accepted standards. On the other hand,
the recall of medicines, particularly when it concerns a
significant part of stock available on the market and is
conducted urgently, may affect patients’ trust for treat-
ment, physicians and pharmacists. Community pharma-
cy is the place in the chain of pharmaceutical distribu-
tion, which is the most crucial in the recall of medicines,
at least from the patients’ perspective.”’ Due to the fact
that patients have unrestricted access to pharmacists, in
many cases, pharmacists are the first health care provid-
ers who need to answer to patients’ fears.

Valsartan, angiotensin II receptor antagonist widely
used for the treatment of high blood pressure and heart
failure, has been commonly used among Polish patients
diagnosed with cardiovascular diseases. Since July 2018,
the vast majority of brand products has been recalled
from the Polish market due to contaminated ingredients,
mostly produced in China.”! This situation was widely
discussed in nationwide media.>>% Medicines contain-
ing valsartan have been recalled not only from the Polish
market, but also from the United Kingdom, and from the
United States of America and was confirmed by an official
statement issued by the European Medicines Agency. 7%

Despite the fact that patients have access to valsartan
provided by other producers under varied brand names,
this recall might have affected patients’ attitude to phar-
macotherapy, subsequently leading to lower adherence.
With the advent of new technology, patients can share
their opinions and feelings on the Internet extensively.
Although opinions posted on the Internet belong to this
part of society which is able to use new media actively, we
cannot underestimate the Internet as a valuable source
of information about patients’ feelings in general."*'
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Considering that patients’ belief might affect adherence
to recommended therapies, Internet forums contain use-
ful information, which scientists and healthcare provid-
ers can use to design more effective interventions aimed
at improving adherence. From a scientific perspective,
studies based on opinions expressed by Internet users
have been more and more frequently conducted recently.
In the light of above-mentioned issues, the aim of this
study was to evaluate how Internet users in Poland per-
ceived recall of valsartan. The study was conducted as
a qualitative analysis of opinions posted on Internet fo-
rums. The study is an exploratory in its nature.

Materials and methods

Since in social studies data used in qualitative research
can be defined in various ways, and include a relatively
broad spectrum of data, to fulfill the aim of this study,
and to adopt a proper methodological approach, we clas-
sified posts posted in the Internet forums as a primary
unit of investigation. We believe that these kinds of ‘doc-
uments’ can tell us insightful information about social
setting and reflects the way in which people perceive a
particular problem, in this case, the drug recall from
the market. We decided to use a thematic analysis as a
method which reduces the amount of data in a systematic
and flexible way and is mostly focused on the descrip-
tion of the content, rather than generating new theories
or concepts. The researchers investigated forums to find
rich cases providing new insights and widen researchers’
perspectives on the aim of the study. Only posts that were
classified as ‘rich’ were copied and analyzed. At the ini-
tial stage, extracted posts (60 posts) were coded in order
to generate codes and categories, and subsequently to
identify patterns between the above-mentioned elements.
In order to generate codes and categories correctly and
immerse deeply in collected materials, our search was
based on the ‘semantically meaningful units’, predomi-
nantly words, phrases, and sentences underlying the aim
of our study. Moreover, we analyzed almost solely contex-
tual context. Textual (linguistics) context is highlighted
only if it is necessary to understand more nuanced mes-
sages. The initial categories were organized and aggregat-
ed in themes. Codes and categories were identified sepa-
rately by the members of the research team (DS, PM) and
discussed collectively until consensus regarding themes
was achieved. A constant comparison approach was used
during the whole procedure. As it is widely used in a
qualitative study, we collected posts until new categories
were not generated (theoretical saturation).">"” Catego-
rization was immersed in an inductive approach and we
based purely on topics revealed from analyzed material.

To maintain high ethical standards, we decided to col-
lect posts only from Internet forums which are accessi-
ble without obligatory registration, both from users” and

readers’ perspective. Taking into consideration current
ethical standards in social media research, forums un-
protected by passwords with the possibility of open dis-
cussion, should be considered as public Internet space.
Since the matter of our study was not sensitive and we
provided an English translation of originally Polish piec-
es of texts, fragments were left untouched without para-
phrasing.” All selected Internet forums were dedicated
to laypeople, and professionally-oriented platforms were
excluded from our investigation, a primary exclusion
criterion. Internet forums were selected after an initial
screening based on the Google search engine; moreover,
the research team agreed to include in the final analysis
all initially selected platforms. In summary, we analyzed
five Internet forums. The data was extracted in the first
two weeks of May 2019. Several combinations of search
terms were used; although, valsartan recall should be
considered as the most important one (including vari-
ous brand names instead of the general term). Moreover,
to achieve full anonymity, we did not provide any addi-
tional details about investigated platforms, e.g. website
name. The extracts were provided without users’ login;
moreover, due to the fact that the lexical form of verbs
in the Polish language makes it possible to distinguish
gender, in order to achieve full anonymity we decided to
unify the gender and not to distinguish it in the transla-
tions into English. To describe our findings, we decided
to use the term ‘patient’ not ‘respondent’ or ‘participant’
in order to emphasize the clinical significance and to
emphasize humanistic approach so important in qual-
itative inquiries. When necessary, the vulgarisms and
obscene expressions were removed from the extracts. All
trade names and producers were deleted from extracts.
Extracts were translated by a bilingual person, Ameri-
can Native Speaker (L1 English, L2 Polish), with medical
background and both clinical and scientific experience.
The study used the term recall/recalled, the strictly cor-
rect term, describing recall based on temporary safety,
which can be contrasted with the full withdrawal, as in
the case of Rofecoxib withdrawn from the market due to
serious cardiovascular adverse events.!”!

Results

In general, posts were highly emotional. Patients had a
lot of doubts about further treatment, quality of care, and
further pharmacotherapy. Some posts highlighted a lack
of drug quality, both from the perspective of insufficient
legal regulations ensuring the suitable quality of medi-
cines, as well as standards used during manufacturing
and proper supervision provided by external institutions,
e.g. pharmaceutical supervision guaranteed by an autho-
rized national agency. Three themes were identified:

i) impact of falsified medicines on the health status (ab-
breviated as ‘health status’),
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ii) responsibility of the pharmaceutical industry and gov-
ernment agencies (‘responsibility”),

iii) legal issues, e.g. consequences and repercussions of
introducing poor quality medicines into routine clinical
usage (‘legal issues’). Health and responsibility were mo-
tives mostly highlighted in posts. In Table 1, we attached
appropriate extracts from data.

Patients emphasized the relationship between long-term
use of falsified medicines with potential health-related
consequences. In some posts, we can find information
about a different class of medicines, e.g. statins. Patients
connected recall of medicines containing valsartan with
the overall lack of evidence-based recommendations re-
garding pharmacotherapy. In patients’ opinion, recall
leads to decrease in confidence, even substantial erosion
of trust, particularly for ‘big pharma’, the synonym wide-
ly used to describe not only the pharmaceutical industry,
but also a connection between pharmaceutical manufac-
turers and government, or in wider perspective authorities
involved in the drug supervision. However, some patients
were more neutral in their opinions. They suggested that
there was no detailed information about the reason for
recall, even more; there was no established relationship
between taking ‘falsified” medicines and health-related
consequences. What is interesting and may have further
scientific and educational consequences, patients linked
almost automatically recall of medicines from the market
with falsified medicines, which is not correct according to
the current legal framework existing in European Union.
The recall of medicines due to the lack of quality and in-
compatibilities between legal portfolio and production
was associated with the recall of medicines because of
the potential risk of falsification, i.e. introducing to the
market illegal medicines of unknown origin. Moreover,
patients considered generic substitution as one of the rea-
sons for drug recall. The results are summarized in Table
1, extracts from 1 to 7.

The second theme identified during our investigation is
associated with the potential liability of the pharmaceu-
tical industry. Both themes ‘health status’ and ‘responsi-
bility’ are interconnected. For some patients, the conse-
quence of taking poor quality medicines may lead to the
development of cancer. The legal liability, however, is not
only limited to the pharmaceutical industry, which is not
clearly described by patients, but should be addressed by
individual accountability of persons directly involved in
the control of drug quality, or those who are responsible
for lawmaking. The relationship between taking recalled
medicines and occurrence of serious clinical condition,
e.g. cancer is noticed in analyzed material, frequently in
terms of the credibility of the pharmaceutical industry. Fi-
nally, some patients indicated that community pharmacy
is the place where recalled medicines should be returned,
and financial compensation should be distributed among

patients, at least refund of medicines value. Pharmacists
were considered as health care providers who should an-
swer this need (Table 1, extracts from 8 to 12).

Finally, legal issues were one of the most important
themes in analyzed data. Patients indicated that a lawsuit
against pharmaceutical companies should be considered
as a justified legal action in order to protect own rights,
but also the rights of all patients who need to be sure that
medicines used on the market are safe. Moreover, the bu-
reaucracy was considered as a reason for the necessity of
introducing medicines obtained manufactured outside
Poland borders, in this case from China. In conclusion,
in the patients’ opinion, red tape impeded innovation in
Poland. Once more time, the use of statins was expressly
invoked by patients as an example of abuse against pa-
tients due to the ‘big pharma’ manipulation (Table 1, ex-
tracts from 13 to 16).

As it was mentioned before, identified themes are inter-
connected, and boundaries between them are sometimes
slightly vague, as it may happen in studies immersed in
a qualitative approach. Undoubtedly, fear of the negative
effects of medicines on health is connected with a will-
ingness to take more formal legal actions; this need was
highly anticipated in analyzed material and even in one
case patients informed about a real lawsuit against the
pharmaceutical industry. It might seem that the common
denominator is a willingness or, more precisely speaking,
a deep need for searching people or institutions responsi-
ble for introducing medicines of questionable quality into
routine clinical settings.

Discussion

Our study revealed that massive recall of medicines con-
taining valsartan from Polish market has been noticed by
Internet users and is associated with substantial fear and
doubts regarding further treatment and quality of medi-
cines. The study is only exploratory in its nature and im-
mersed in a qualitative approach, findings could be con-
sidered as a starting point for further research. Apart from
building a more substantiated theoretical background,
the study can lead to more practical implications. We
can assume that massive drug recall should be accompa-
nied by nationwide campaigns aimed at increasing public
awareness about the potential consequences of unexpect-
ed actions on the pharmaceutical market. Whereas draw-
ing up the range of educational campaigns is beyond the
scope of this paper, we should, at least briefly, highlight
that community pharmacies should be considered as the
most suitable place for this kind of actions. Furthermore,
among other roles of pharmaceutical care, education has
been widely noticed as one of the most useful from pa-
tients’ perspective due to unrestricted access to pharma-
cists in the vast majority of well-developed countries."®
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The study revealed substantial lack of patients’ trust
not only in health care providers but also in the basis of
clinical care - the efficacy and safety of medicines sup-
ported by evidence from clinical trials and post-mar-
keting observation. Halepian et al confirmed that trust
in physicians among patients diagnosed with diabe-
tes influenced adherence to insulin regimen; patients
who trusted physicians had a lower level of distress and
a higher level of adherence score based on results ob-
tained from the questionnaire Problem Areas in Dia-
betes Questionnaire (PAID)."” Similar findings were
observed in a study conducted by Linetzky et al who
noticed that not only trust in physicians but the over-
all quality of the relationship between physicians and
patients, particularly physicians’ commitment, had sig-
nificantly affected adherence and achieved outcomes,
e.g. glycemic control."® Numerous studies are consis-
tent with this observation, not only among diabetic pa-
tients but also among other chronically ill patients.!"*>**!]
Slightly different findings were observed in the study
conducted among HIV-positive patients. Though a lack
of patients’ trust was not associated with better outcomes,
patients with a more positive attitude to health care team
had been longer under specialized HIV care.”” Further
studies are needed to confirm the relationship between
patients’ trust and adherence. Our study, however, might
be considered as a helpful voice in the current discussion.

Careful analysis of Internet forums can have substantial
clinical implications. The analysis of posts published by
sunbed users led to a more serious attitude towards crit-
ical comments from followers of extensive sunbathing
and changed the directions of discussions among those
who are involved in promoting pro-healthy life habits.”*"
Some patients considered Internet forums as an import-
ant source of information about the disease and the place
where those living with the disease can share experience
in an anonymous way.”? To some extent, we can also as-
sume that Internet forums are the contemporary ways of
exploring own dissatisfaction and distress.” In this case,
we observed that patient were eager to share opinions on
the legal consequences of unexpected drug recall, and
poor quality of disseminated medicines.

Some study limitations should be briefly highlighted.
As it was mentioned before, opinion expressed on the
Internet forum might not be representative to the whole
generation. Still, an important part of the population
does not have access to the Internet and is not willing
to share their opinions publicly. However, due to the fact
that the study is exploratory, furthermore representative
studies are needed in order to achieve higher generaliza-
tion. Moreover, the study is immersed in a qualitative
approach; thus, the primary aim of the study is not to
collect a large sample of data, rather to collect rich data
supported by ‘thick’ description. The aim of a qualitative

study is to generate a hypothesis, not to test pre-defined
assumptions. Finally, some aspects of the methodolo-
gy applied in our study are consistent with techniques
typical for grounded theory, e.g. theoretical saturation.
However, it is worth remembering that some features of
grounded theory are used in different qualitative tech-
niques, as in this case. In addition, comments were trans-
lated from Polish into English, which might be associated
with some discrepancies, probably in the semantic con-
text. We tried to achieve the highest possible quality of
translation, which was conducted by bilingual American
Native Speaker (L1 English, L2 Polish), who has lived a
substantial amount of time in both cultures. Moreover,
all authors of the current article are proficient non-native
English speaker with clinical and scientific experience.

Conclusions

Recall of medicines from the market has been widely de-
scribed on the Internet forums. Patients expressed doubts
about the impact of recalled medicines on health, raised
the issue of the responsibility of persons and institutions
involved in pharmaceutical distribution, and finally
mentioned legal repercussions of undesirable actions on
the pharmaceutical market. Further, more representative
studies are warranted.
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The safe use of drugs on the example of qualitative analysis of opinions
of Internet users about drugs containing the recalled valsartan - an exploratory study

Table 1. Identified themes and extracts from data.

Theme | Nr Extracts

T always felt bad after taking valsartan, but the informational leaflet insisted that it was a good medication. I have 3 cancers - in my

1 | reproductive organs, breasts and bone. I also used statins from X Company, also carcinogenic, they kept insisting cholesterol needs to be
gotten rid of, while they made good money off of us.

No risk to the patient, but since the results were out of proper metrics, now the product is disqualified. At the moment, there is no rea-
son to worry, especially since the medications have put on hold from being sold and were not immediately recalled from the market.

3 I’ve been using these medications for about 6 years. What now? Do you even know what you can actually take? It’s a scandal!

I have already used up two packets from the recalled series and I am still alive, so what - I should stop taking them now?

As long as they are only stopped, not recalled, we do not know what is going on and how it happened. There is no reason to make a fuss.
5 | For 4 years, nothing happened, they were checked on a regular basis, now some faulty delivery of raw material happened, what can we
do about it... it happens.

Health status

I bought this terrible series of medication for my whole vacation time. At the pharmacy, they said not to take it and to go get a new pre-
6 | scription and now I am 500 kilometers from my family doctor because I went away for the summer. I will be treating myself with herbal
remedies, which cannot hurt me.

All patients who took medications with valsartan, I mean these cheap substitutes (proposed in pharmacies) should go for oncological
7 | consultations. Especially the stomach, the liver. Pharmacies must exchange the medicine for free, but people, be sure they are changing
it for the original medication and not a fake, because this is how it ends later.

I have been taking this medication for many years. We are experimental rats. They’re producing these medications for big money. Doc-
8 | tors are prescribing them to us, because they also get money from this. Only us - the patients, are the victims. Who will refund us for the
medications purchased? Who will check the side effects of these Chinese drugs.... While we believe in them and take them.

I have a case with Company X for poisoning me with cholesterol-lowering drugs. I have had oncological surgeries. Scientists write that
artificial cholesterol lowering is life-threatening, and now it has happened to me. Now, even high blood pressure drugs are carcinogenic.

Absolutely, in each pharmacy there should be refunds of contaminated medications and a monetary refund. It’s a disgrace that such a

1
0 rich pharmaceutical industry is able to make such dirty tricks. Only money matters, not our health.

I took drugs recalled from circulation for the past four years and now what?
11 Who should I blame??222?
And what about those people who have already taken this for over two years, I mean, they basically poisoned them.

Responsbility

It’s a scandal. I took medicine X for several years. No one from GIF controls what is in these drugs? What ingredients, where they come
12 from? And what? The matter is quiet, and the pharmaceutical concerns, what about them? And for us, patients? You can’t return the
medicine to the pharmacy, I asked today.

Patients should file charges in a group and not return the medications so that there will be samples for analysis without any coverup.

13 . . L .
Pharmaceutical companies are fattened up to the limits, they have money to pay for it [settlements].

And why have all these regulations, when it ends up with such cases anyway? After all, it’s this excess of bureaucracy that leads to the fact

14 . . . . -
that companies prefer to import from China. Europe does not produce anything of value because there are too many restrictions here.

Poles, start filing court cases for damages. I'm appealing also to those, who had their cholesterol lowered [with drugs], this is a crime.
15 | Cholesterol can not be killed, and statins according to Scientists should not be allowed as drugs at all, they are also a poison, but pharma
schemers have now come up with the idea that statins will fight cancer.

Legal issues

Compensation, for taking poison, I thought I was curing myself, and I have been poisoning myself for 4 years with this medication, we

16 should file a collective lawsuit.

sartan-wstrzymane-i-wycofane-z-obrotu/72291.
Accessed May 10, 2019.
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