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RESEARCH ARTICLE

Investigating Potential Drug-Drug Interactions from Greek e-Prescription
Data

Panagiotis-Nikolaos Lalngkas' *. Georgios Poulentzas'”, Lampros Tsiolis’,
Eleftherios Berberoglou', Dimitra Hadjipavlou-Litina’, Antonios Douros™*”,
Christos Kontogiorgis" and Theodoros Constantinides’

'Laboratory of Hygiene and E Protection, Depa. of Medicine, Democritus University of Thrace,
Alexandroupolis, Gm’n- “Drvision of Pharmaceutical Chemistry, Department of Pharmacy, Aristotie University of
num.‘unm Greece; 'Centre for Clinical Epidemiology, Lady Davis Institute, Jewish General Hospital, Montreal,

wbec: ‘Departments of Epidemiology and of Medicine, McGill University, Montreal, Quebec; *Institute of Clinical
Pharmacology and Texicology, Charité - Universitdtsmedizin Berlin, Berlin, Germany

Abstract: Background: The prevalence of potential drug-drug intersctions (pDDIs) 1s indicative
of the prevalence of actual drug-drug interactions and presenption quality™However, they are sygm-
ficantly understudied m Greece.

Objective: The objective of ihe study was to dww\&ﬂm;mp outpatients

and identify factors associated with thewr oceu

Methods: Anonymous e-prescription 2012.0d 017 were obtained from commusity

pharmacies in Thessaloniki, Greece Riftibnet takin, than one medication for at least three
ARTICLE HisToRy  Months were included pDDIs w led ! ed depending on their clinical sgnafi-

cance using Drug Interactions C} justed odds ratios (ORs) with accompanying

95% confidence mtervals (Cl%n\k l Is occurrence were identified using multivar-
able logistic Fogmeion. R

Dot Resuiry: Duning the \'mmn e-prescriptions (1,000 per year) satisfying the
IS IS nelusion criteria ey, olh-ﬂrd mmﬂ prevalence of major pDDIs was 17 4% (63 0% for
moderate p mos on major pDDIs were between amlodipine and sumvastatin
(28% olm‘ ml rdlf\ tlmﬂnnf%md«wpﬂ:n&e (6.4% of major mteraction-

) was assocuated with an mereased nsk
of major pDDI\IA@ﬁR 572 9“- (l 4.87.6.72), no sssociations were observed regarding
age, sex, and nurgber &f prescribing physicians

Conclusipn:{TT prevalence of pDDIs in this study was higher than previously reported in other

E es, with polypharmacy being a potentsal risk factor. Those results argue for a need
for fiprovement mn the area of prescnbing in Greece.
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Table 3. Association between pnﬁen‘an‘cterlsﬁcs and risk of major pDDIs™.
Factors Crude Odds Ratio (95% CI*7) Adjusted Odds Ratio (95% CT)
Gender - -
Female f Refe:
Male 1.19(1.04-137) 1.14(0.99 - 1.32)
Age (years) - -
<65 Reference Refes
265 1.34(1.16- 1.54) 1.01(0.87 - 1.18)
Number of 1b - -
1 prescriber Reference Reference
Multiple prescnbers 1.22(1.07-140) 0.93(0.80-1.07)
‘Number of medici - -
2-4 medicines Reference Reference
5 or more medicimnes (polypharmacy) 5.68 (4.85 - 6.64) 5.72 (4.87 - 6.72)
*Potential Drug-Drug Interactions.
**Confidence Interval
10
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IMPACT OF THROMBOCYTOPENIA SYNDROME (TTS) COMMUNICATION
FOR COVID-19 ADENOVIRUS VECTOR VACCINES ON THE KNOWLEDGE,
ATTITUDES AND PRACTICES OF EUROPEAN HEALTHCARE

PROFESSIONALS

EUROPEAN MEDICINES AGENCY

SPECIFIC CONTRACT

No 02
implementing framework contract No EMA/2018/23/PE
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v" Awareness about the TTS risk of adenoviral vector vaccines

v" Gaps in healthcare professionals’ knowledge as to its signs and symptoms, its
outcomes, as well as to perceptions of risk factors.

v' Healthcare professionals report a clear preference for national guidelines as
source of risk information about COVID-19 vaccines, with the actual use of the
EMA information.

v Moderate to high awareness about the regulatory measures established by the

European Medicines Agency in 2021, with variability across countries.

3 Anuoxopitelo Iavemiotruio @gdkng
Ay i 7
‘ Tunua latoikng
WA Egyaotneto Yyiewrc kat IIgootaciag IegipaAAovrog
Timing learning about reports across countries
60%
50%
40%
&
2 30%
§
Z
z
<
20%
. ‘ ‘ ‘ ‘
0% | | n I | | -
GR v NL PT S
M January to April 2021 47,60% 33,30% 36,10% 29,60% 36,20%
B May to August 2021 23,80% 17,70% 9,30% 17,60% 22,10%
September to December 2021 3,80% 6,30% 0,62% 1,50% 5,50%
January 2022 until now 2,70% 2,10% 1,60% 1,00% 2,50%
1 do not remember 18,90% 38,50% 45,40% 47,20% 32,50%
W Just now, whgn answering this 2,80% 210% 2,70% 3,00% 1,20%
questionnaire

6/6/2023



3 Anpuoxoiteio Iavemotruio ®gdkng
Tunpua latoikng
RS Eoyaotneto Yyiewrg kat IIgootaciag ITegipaAAovtog

1. Ewoaywyn

2. MeAétn péoa anod ta dedopéva HA. Zuvtayoyodenong

3. MeAétn pe epwtnuatoAdyx

4. MeAétn pe xonon Pacewv dedOUEVWV PAQUAKOETTAYQUTIVNOT)G

5. AvtiemiAdyov...

15
2 Anpoxkoiteio Iavemotiuio ®akng
: Tunua latoikrg
RS Eoyaotneto Yyiewng kat IIgootaciag ITegipaAAovtog
«ITgo@iA ao@aleiag Twv avaotoréwv PCSK9: MeAétn
paguakoemayQUnvnone paociiopevn oe Aedopéva Ipaypartikov Kéouov
avaktnuéva ano tn faocn dedopévwv tov Apegikavikod OQyaviopov
Daguakwv FDA (FAERS)»
Pwrewv) Agouikn, Pagparornoide, Metamtuxiakr) Poitritola,
IIMZX: IlpwtopdOuia @povtida Vyeiac: Kowwvikn latpikn kat Papuaxevtikny @povtidar»
Dr Antonios Douros, Assistant Professor, McGill University, Canada
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FAERS: To epyaAeio g eveQyN|G PAOHAKOETIAYQUTIVIIONG

V' H FAERS (FDA Adverse Event Reporting System): "
Bdon dedopévwv mov xonowpomoteital yux v |
oavayvwoLon  avemlOOUNTWV  EVEQYEWDV TV

Reports received by Year and Report Type

PAQUAKWV.

v TIeQUAapBaveL avaoEés avermBUUNTWY eVEQYELDV
ano TOAAéC mmnyég, omwg yatoovg,
PAQUAKOTIOOVG, aoBeveic Kau AaAAovg

£0YalOUEVOLS OTNV VYELOVOULKT] TTeQiOaA Y.

v H FAERS meoidappavel dedopéva yia mévw amnod 15
EKATOUHVOLA AVAPOQES AVETUOVUNTWY EVEQYELDV.

v' H FAERS nagéyet pua dwedv online mAatgooua
(dashboard) yix To KOO KAL TOUG ETUOTIHOVES Yia
va avalntmoovv Tta dedopéva Tov  emtOupovv.
Exktéc amd 1o online dashboard, ot egevvntéc
UTT0QOVUV Vo akoAovOnoovv it To  aglomoT
uébodo kat katepacovv ta dedopéva g FAERS
amd my entionun wtooeAida tov FDA.

)

v Auta o dedopéva etvar dixOéoua o Toiunvn
Bdon. Avtod onuaivel OtL OL EQEVLVNTES TTOQOVY VX
ot AELOTIOLOV V.
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MeBodoAoyikr) MEOCEYYLOT Yl TNV AvViXVEVLOT MOAvoD OT)UATOG TNV
negintwon twv PCSKIi kat twv avtidgaoewv vegevarodnoiag
E&étaon g ao@dAeiag Twv avaotoAéwy g mEONQWTEVIKNG KoVBeQTdong covumtiAwivn/keEivn Tomov 9 oxetucd e Tig

avtidpaoelg vTegevaoOnaing kat v avag@uAalio. To detypa g peAétne amoteAeitar amé dtopa oL éxouv Adfet
avaotoAeic PCSK9 kat éxouv avapépet vrtepevaioOnoia 1§ avapuAaio.

Xonon tov RStudio yix ovyxdvevon twv vmoocuvOAwy twv dedopévwy (demo, drug, reac tables), T
omoia BoioKovTay o€ eMITEDO TOLUTVOL AVAYwWYT| O€ €TOG.

H avaAvon twv dedopévav anaitei edun emefeoyaoia,“data cleaning”, on to Caseid. Eva megrotatins acbevoig ue
Ol ot Bdom dedopévawy 10 Poés meémet var yivel eEaywyn TG 7o TEOOPATNG EKDOXIS TOV

neplotatkov. To xQoViKG didotnua pHeAétng EeKva amd T OTLyUT) £YKQLOTG TOU (PAQUAKOV WG TO TEAEUTAIO
dLabéoo Toiunvo.

EvQeomn Twv HOVAdIKWV TEQLOTATIKWY CLOXETIONG PAQUAKOL AVETUOVUNTNG e LpéQovTog ->
Disproportionality analysis. Aeictng ROR, PRR and BCPNN ovpfdAAovy oty mbavi) avixvevon ofuatog.

101 TOL 1TEKoV Ae& ko MedDRA, di6tt yix tov moodiogopd g ADR evdiagéovtog ota dedopéva g FAERS
XonouomoovvTaL Aot oL 6ot oL cvoyetiCovtat pe v vegevacdnoia (Broad and Narrow terms)

18
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o oUotnua MedDRA: IUotnua
kwdworoinong  dapuakwy  Kat
LATPLKWY CUMMITWHUATWY KL TOPEXEL
pio Lepapxtkr TafWOUNGn Twv 6pwV
6mou to PT eival to deUtepo emninedo
otnv nepypadn piag averBuuntng
gVépyElaG. 2To olotnua MedDRA
urdpxet n tafwoupnon Bdon twv
SMQs (Standardized MedDRA
Queries).

Ta SMQs eivat opdadsg ocuvadwv
avembupunTwv EVEPYELWV mou
oxetifovrat cuvBwg pe pia vooo 1
Bepaneia.

KaBe SMQ mepiéxel €va oUvolo
kwSkwv PT (Preferred terms) ko
urnopouv va xpnaotuomnotn8olv yla vo
gfeTaoouV TN Ox€on Metafy pLog
Beparmeiag kat pag AE.

‘Ocov adopd v untepeualcO

SMQ g meplhapPavel  éva
ONUOVTIKO apLBpo amo ‘PT terms’.

MeBodoAoyia kot mwTa anoteAéopuata

Avdhuon 2 emutéSwv. Apxikd, cupmeptlappavovtag 6Aoug Toug Opoug
“broad” koL “narrow” kot ptpdpovtog ta Sedopéva poEkuav To
Snupoypadikd otoyeia Twv acBevwv mou €Aafav aywyr pe PCSK9
avooTolei kat epdavicay pia and TG avermBUUNTeS EVEPYELEG.

H amopévwon twv
OUYKEKPLHEVWY PT Opwv ftav
Qanapaitntn POKELUEVOU VoL
XpnotuonownBolv yLa thv
gfaywyn Twv KAt@ANAwv celpwv
Sedopévwy.

Emiong, o auto to onpet

£TIPETIE VAL TIPOOSLOPLOTOUV Kot
OAeg oL TiOaVEG OVOUATLEG yLa TNV
AALPOKOUULAUTTN KOL TV
EBelokoupdunn otn Baon
Sedopévwy.

AvdaAuon Snuoypadikwv Kot
OTOTLOTIKN emefepyacio

‘EtoL, BpéBnkav Kat
QATOUOVWONKAV TOCO OL XNIULKEG
000 KaL OL EUTIOPLKEG OVOUAGLEG
Twv 2 GapudaKwv.
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B P administration site rash,

B P Administration gite racall
reaction

Tunua lateikng
e Eoyaotneto Yyiewng kat IIgootaciag ITegipaAAovtog
“Narrow’ PT terms ‘Broad’ PT terms
@ 'lixgdmmmam ® PTponerespiatory llue. |
N—— T pe il st

exanthemataus pustulasis. @ PT Alway remodelling.
&1 PT administration related reaction - PT Allorgy to chemigals.
B PYadminiscration g deumatiis. ) py oo
@ PT
b —— . et e

hypessensitivity. PT Alyeolitis

PT antiingulin.antibody insreased
P fntkinsulin antibedy pesitive
P Antiinsul antibody

@ T e wrtlcar) )
@ PT

increased

@ PTAGEP.DRESS gverlap.

B PT Allergls bronshitl, @
B PT Allergic colitis i
B PT Allerglc gough “
B PT Allessle cyatitis.

& P Alersic sosineshilia =
B PT plersic paatrosnisnitis &

aver@ounTng evégyelag

PT: Preferred Terms. AetteQo emimtedo mMeQLYQAPIS LS

P Anthinsulin receptor antibody
positive

PT ansibads test abnesmal

PT Antibady test ositive

# PTAnibody.dependant

eohancement
P Apalication site.
‘nhatosensitiity reaction
PTAsthma,

Alirocumab¢= "Aliracumab”, "Praluent”, "Praluent Single-Dose Pen”, "Praluent
Multi-Dose Pen"

Evolocumab ¢— "Evalocumab’, ‘Repatha’, "Repatha Pushtranex’, "Evolocumab

RN | BoAATRAMANAAR.

Injection”

PSK9 inhibitors <= “Aliracumab, "Praluent”, "Praluent Single-Dose Pen’,
"Praluent Multi-Dose Pen’, "Eyolocumab’, "Repatha', "Repatha Pushtronex’,

P ebitsatoriin !
"Evolocumab Injection”
AL
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Anpoyoa@ikr] Kol OTATIOTIKN AVAALOT)

ToOmog vtoAoylopov tov defietn PRR TYmog LITOAOYLTHOV TOL delieTn
(Proportional Reporting Ratio): a /b
PRR =a/(a+b)c/(c+d) ROR (Reporting Odds Ratio) =

Avaqgogég e Avagogés xweis

TEQLOTATIKA TEQLOTATIKA

vrieoevaodnoiac | vneosvaloOnaoiac
a b

Avmpogs;
I’CSK91

Avagogés pe Avagogés xweis

TEQLOTATII TEQLOTATIKA

vrEpEVALOON T vreoevaoOnoiac
a b

Avaq o3
PCSK91

Avagogés  xwoig d Avagogéc c d
PCKS9i xwoic PCKS9i

our Ehaxfa avaotohels PCSKS xar

Méoos nhsiac, mead
(501

s, N (%)

Fuvainec. n (%)
Avrpes, n{%)
Missing. n (%)

*irpen
neploTaTHos.

Missing, o (7%)

PoROC tou dappdxoy | Primary suspect Primary suspect Brimary suspect (0%)

xéon pe v AE

econdary suspect | Secondary suspect suspec

xou pacry and e
xbiiou now drave v | latpose ravpads texpose
umoflod arn FAERS
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