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De waarde van “big data
om therapietrouw op
populatie niveau te
bestuderen

prof dr Petra Denig,
Klinische Farmacie & Farmacologie, UMCG

prof dr Eelko Hak,
Farmacotherapie, -epidemiology & economie, GRIP
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Wat aan bod komt

= Hoe kunnen we therapietrouw meten met
‘big data’?

= Wie lopen er risico: selectie op basis van
apotheekdata?

= Relatie therapietrouw - uitkomsten
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Database with prescriptions:
longitudinal data

Datel ATCE Quantity? Drugl  Usel Strengthl
07-05-20022  C10AAO01E 562 zocor20mgfiablet? 1D1TE 200
12-06-20022 C10AA01E 84e zocor20mgabletd 1D1TE 200
09-09-20022 C10AA01E 84e zocor20mgRablet? 1D1TE 200
06-11-20022  C10AA01E 842 zocor20mgfiablet? 1D1TE 200
05-02-20032 C10AA01E zocor20mgRabletd 1D1TE 200
26-05-20032 C10AA01E 7| simvastatine@nerck20mgiab?@ 1D1TE 200
15-09-20032 C10AAO7B 2| crestor@lOmgiabletdilmomh® 1D1TR 100
13-10-20032 C10AAQ7E 2} crestor@lOmgRabletdilmomh@ 1D1TE 100
10 11-20032  C10AA07C crestorBlOmgiablet@ilmomhiz 1D1TR 100

-12- 9 crestordlOmgiablet@ilmomh@ 1D1TR 100
04 03-20042 C10AAQ7E crestorflOmgabletdilmomh? 1D1TA 100
L s> = = =0 S =
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Medication Possession Ratio (MPR):
¥ supply of drug in period = 354/393 = 0.9
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Same MPR, different pattern

= Evaluation period in relation to expected
duration of prescriptions

= Data exploration and cleaning: expected
duration/dosing of drugs, deal with
overlapping prescriptions
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Multiple drug regimen

= Patient using 3 different antihypertensives

= Is the patient adherent?

o Drug A: nonpersistence or switch to C

o Drug B: noncompliance of drugs collected elsewhere

o Drug C: see A & B, noncompliance or nonpersistence
Define start, stop, switch, restart at class/drug level

Adherence to at least 1, to all, average?
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Systematic review multiple medication
regimes for diabetes/cardiovascular drugs

Considered
medication
switches

Clearly
described
measures
used

Medication
switches
possible

54 studies
assessing
adherence

and/or
additions

= Not clear (18)
= Adherence to at least 1 drug (12)
= Adherence to both/all medication (16)
= Average adherence (19)
Alfian SD et al, J Clin Epidemiol 2019 108 44-53
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Diabetes patients initiating on

antihypertensives
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Alfian SD et al, PLoS One 2019 accepted
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Selection of patients using
pharmacy data?

" Non-adherence | Non-persistence | Re-iniiation |

Gender + (female)

Age + (age > 80 yr)
Type of + (secondary

prevention prevention)

Type of initial + (diuretics + (diuretics,
class compared to BB, CCB

agents acting on compared to
renin-angiotensin agents acting

system) on renin-
angiotensin
system)
Duration of + (longer
persistence duration of

persistence)
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Grote Big Data trials: Pragmatische geclusterde

gerandomiseerde gecontroleerde trial
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Overall Inflenza Vaccine Uptake among HOW (%)
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Riphagen J, et al. Eurosurveillance, 2013
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UNREACHED POPULATION ANALYSIS — SPECIAL POPULATIONS: Borno state, Nigeria
72% (31,095) of the 43,057 unreached children are in the Lake
Chad islands and other settlements in the Lake Chad Basin

Map showing all unreached locations highlighting special
populations, as @ August 2019

Breakdown of unreached U-5 children among all special
populations as @ August 2019

iunreached locations
Island areas
Lake Chad Basin LGAs

[J Other LGAs
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Total unreached

children 43057

IE.{ISS
Unreached children

in the Lake Chad 26.010
Basin

Unreached children
in island settlements

Unreached children
in other inaccessible 11.962
settlements

D

Source: Tally sheet summary, adjusted satellite imagery datav 7.7
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Epidemic curves of measles cases in
security compromised areas, Borno
state, Nigeria

43,057 children < 5 years are trapped in security
compromised areas of the state
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Statin use among Dutch diabetes
type II patients (GIANTT data)
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ADmg
— 184 01N .
138 (30N 24% of the patients
start below the
20 my recommended dose
- 40 (1%) i
' ~85% remains on
L)l s L] N : low dose entire year

FM (Dianne) de Vries, Int J Clin Pract, 2016

: S
university of M Univensity Medical Canter Groningen ,H! Mk ' F“
@9 / egroningen : ENTE B

Effect low vs. standard-dose

Multivariate regression -- LDL-c at follow-up

Predicted LDL-c response for different dosings
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Sex disparities in statin
prescriptions/effects

lifeliness

Pharmiines Intiative

"Relaynnt variants n
Patiessts DNA can halp in

optimizing the chosoe of

drugy and in finding the

appraprisie dow”

cE

Centraal Bureau
voor de Statistiek

Approx. 80,000 participants

Rudolf de Boer & Eelko Hak
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Adastad Percartage Ve Drlrerss 11 Lyat Prothe A \vtng Sextes
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proup H = M M Lisa Emmens, Sylvi Irawati, Eelko Hak,
Al M0 mas Mo y Rudolf de Boer
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Data confidential, unpublished
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Drug-Drug-Interaction (DDI)

External factor ->
the presence of CYP modulators (CYP2C19/3A4/2D6 inhibitors/inducers).
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Muh. Akbar Bahar'. Pauline Lanting?, Jens H.J. Bos', Rolf H. Symans?, Eelko Hak', Bob Wilfen"
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Homo EM= EM/NM

1 (Es)citalopram = PM > IM > EM/NM > UM Hetero EM = IM

Tsuchimine, Shoko, et al. ,2018
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Drug-Drug-Gene-Interaction (DDGI)

Combination of the existing deviating alleles of CYP2C19/3A4/2D6 and the presence of a
CYP2C19/3A4/2D6 modulator.

CYP3A4 Two or three s
pathways

CYP2C19 o? CYPRCL

v 9

ne pathway

CYP3A4

CYP2D6 CYP2D6
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;:? Outcomes (switching + dose reduction)

iabels (n Yes, %) Switchor  [aOR (95%CI) P value Variabels (n Yes, %) Switch or |aOR (95%Cl) P value
Dose red Dose red
(n=31) (n=31)

2C19 & CYP3A4 phenotypes CYP modulator®

2C19 phenotypes®

No inhibitor/inducer of CYP2C19/3A4/2D6 | 27 (87.1) |Ref.
| Ref CYP2C19inhibitor alone | 4 (12.9) 2.36(0.67-8.32) 0.18
CYP2C191M[18 (58.1) |3.16(1.41-7.09) |0.01 CYP3Adinhibitor alone| 0 (0) NA

1(3.2) 0.545(0.07-4.52) 0. CYP2D6 inhibitor alone | 0 (0) NA
CYP2C19 UM|0 (0) NA Combined exposures®
3A4 phenotypes™ No exposures.
CYP3A4NM |23 (74.2) CYP2C19 NM + CYP3A4 NM + No CYP Modulator | 7 (22.6) Ref.
CYP3A4IM | 8(25.8) 1.37(0.55-3.39) 0.50 DDI
CYP3A4PM|0(0) NA CYP2C19 NM + CYP3A4 NM + Yes CYP Modulator 2(6.5) 2.82(0.49-15.97) [0.24

notypes combination™* DGl
1a29) ___{Ref CYP2C19 IM/PM + CYP3A4 NM + No CYP Modulator 13(41.9) [2.75(1.04-7.29) |0.04
2C19 IM/PM + CYP3A4NM 14(45.2) [2.35(0.96-5.76)  [0.06 CYP2C191M/PM + CYP3A41M/PM + No CYP Modulator 5(16.1) |4.38(1.22-15.69) |0.02

2C19IM/PM + CYP3A4IM/PM _ |5(16.1)  |3.46(1.02-11.75) |0.05 CYP2C19 NM + CYP3A4 IM/PM + No CYP Modulator 2(65) |1.02(0.19-5.24) |0.98
3(9.7) T11(0284.43) [088 CYP2C19 UM + CYP3A4 NM/IM + No CYP Modulator 0(0) NA
CYP2C19 UM + CYP3A4 NM/IM [0 (0) NA ooGI 2(65)  |2.33(042-12.78) |033

Adjusted for: *CYP3Ad ph O Nofco- ; +#CYP2C19 phenotypes, CYP modulator & N of #++CYP modulator &
1CYP2C19 & CYP3A4 ph 3

Akbar Bahar, promotie February 4, 2020 om 11 uur precies
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SAMENGEVAT: een uitgebreid kleurenpalet

Therapietrouw meten en patiénten selecteren met ‘big data’ vraagt:
- heldere definities van starten, stoppen, switch, herstart

- kennis van te verwachten voorschrijf/aflever patronen/ruis in data
- aandacht voor gebruik meerdere middelen bij 1 indicatie

- onderscheid tussen onregelmatig gebruik en stoppen

Invloed therapietrouw op uitkomsten is afhankelijk van:
- geneesmiddel

- setting

- gedrag van de patiént

- aanwezigheid comedicatie

- genetische profiel

‘Je gaat het pas zien als je het door hebt.”
Johan Cruijff
Contact: e.hak@rug.nl en p.denig@umcg.nl
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