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Laboratory markers in drug safety research: studieson drug-induced
thrombocytopenia

It regularly happens that medications are founchigse severe adverse effects that
remained undetected during premarketing researom Ehe perspective of the
patient, the public and drug manufacturers theeensed for better tools for earlier
detection, quantification and mechanistic unraygebhassociations between drug
exposure and adverse health outcomes in patienigtams. A tool that is considered
to be valuable for this purpose is a database pdatlent-oriented data on medication
exposure and laboratory test results collectedimical care. The objective of this
thesis was to investigate the value of laborat@ata @ollected in patient care for drug
safety research. We focused on drug-induced throgtbpenia as an example.

First, we investigated the association betweemthicytopenia and exposure to
drugs most often reported to cause thrombocytop€oiathis study we used data
from the PHARMO Record Linkage System. To idengtients with
thrombocytopenia hospital discharge diagnoses uszd. An increased risk for
thrombocytopenia following exposure to beta-lacentibiotics was found. The
expected increase in risk for thrombocytopeniadamalt be confirmed for the other
medications investigated. This may be the resuitafed statistical power, in which
incomplete identification of patients with drug-ureed thrombocytopenia by using
hospital discharge diagnoses could play a roldotmhg-up this study we compared
the use of hospital discharge diagnoses for thraytbpenia with the use of platelet
measurements as strategy for case-finding poteirig-induced thrombocytopenia
from health care data. We found that using plateledsurements is a more sensitive
approach for this purpose. However a low platebeint was observed to be non-
specific for potential drug-induced thrombocytoertor this study we used data
from the Utrecht Patient Oriented Database (UPQIP)OD is a recently established
database for (pharmaco-)epidemiological researatgrapassing automated data on
laboratory test results, medication exposure, halsgischarge diagnoses, medical
procedures and patient demographics for all patiteated at the UMC Utrecht.

By using data from UPOD we performed three studexerning different aspects of
drug-induced thrombocytopenia: the incidence atative risk of chemotherapy-
induced thrombocytopenia, a biomarker for the merdma of chemotherapy-induced
thrombocytopenia and compliance with recommendationmonitoring the platelet
count for heparin-induced thrombocytopenia. We @epely found that the
cytostatic drugs carboplatin, gemcitabine and @i are associated with the
highest risk for thrombocytopenia in oncology patisetreated in clinical practice,
platelet size indices can not be used to distifgh@e marrow and immune-related
causes of chemotherapy-induced thrombocytopeniaamgliance to
recommendations to monitor for heparin-inducedrtivocytopenia in patients treated
with low molecular weight heparin is low. We corabdal that linking laboratory and
medication data with in a research database isuabig tool for investigating the
safety of drugs in patient populations, includihg tnvestigation of the incidence,
risk factors and monitoring for adverse drug reaxgithat can be detected with a
biochemical test (such as drug-induced blood desjdand the identification of
potential biomarkers for adverse drug reaction® Hitowledge from this research is
valuable in maximizing the benefits of effectivedioations in patients treated in
clinical practice.



Samenvatting proefschrift Maarten ten Berg

Laboratoriumparameters bij de bestudering van bijwekingen van
geneesmiddelen: onderzoeken naar geneesmiddel-gainderde trombocytopenie

Regelmatig blijkt dat een geregistreerd geneesmaltt@delijke neveneffecten heeft
welke niet zijn ontdekt in het pre-marketing ondaiz. Er is behoefte aan
onderzoeksinstrumenten om bijwerkingen van geneataten tijdig te ontdekken,
het risico op de bijwerking te kwantificeren en hetchanisme van de bijwerking te
duiden. Een instrument dat nog weinig wordt geliruilaar waarvan wordt
verondersteld dat het meerwaarde heeft voor dezleidden, is een databank met
geautomatiseerde zorggegevens over medicatiel@tmigten laboratoriumuitslagen.
Veel typen bijwerkingen kunnen namelijk met laboratmparameters worden
gedetecteerd, bijvoorbeeld bloedbeeldafwijkingeet dtbel van dit
promotieonderzoek was het bepalen van de meerwsaardéit instrument voor het
bestuderen van de veiligheid van geneesmiddelpatiéntenpopulaties. In dit kader
is een databank met gekoppelde laboratorium- encatgEhegevens, de Utrecht
Patient Oriented Database (UPOD), gerealiseerd gelgevens uit UPOD zijn een
aantal epidemiologische onderzoeken gedaan dielkbkatg hadden op de bijwerking
geneesmiddel-geinduceerde trombocytopenie, waaraedigequentie van
trombocytopenie tijJdens chemotherapiebehandelieig begomarker voor het
onderliggende mechanisme van chemotherapie-geiatie¢rombocytopenie en het
opvolgen van adviezen om heparine-geinduceerdebwoyptopenie te detecteren.
Databanken zoals UPOD zijn een waardevol instruroente leren over incidentie,
mechanismen en monitoring van bijwerkingen die bémisch kunnen worden
gedetecteerd, alsook het bestuderen van mogelipkedokers voor bijwerkingen.



