
VOLUME 22
NUMBER 5
MAY 2018

Dasatinib 
risk of CMV reactivation

Quick Read
Patients with leukaemia under treatment with the chemotherapeutic agent dasatinib (Sprycel®) are at 
increased risk of complications from reactivation of latent cytomegalovirus infection.

Dasatinib is a tyrosine kinase inhibitor indicated in the treatment of adult patients with:

–  newly diagnosed Philadelphia chromosome positive (Ph+) chronic myelogenous leukaemia (CML) in the chronic phase;

–  chronic, accelerated or blast phase CML with resistance or intolerance to prior therapy including imatinib mesilate;

– Ph+ acute lymphoblastic leukaemia (ALL) and lymphoid blast CML with resistance or intolerance to prior therapy.

Cytomegalovirus (CMV) is a member of the herpesviridae family which frequently affects immunosuppressed patients, not 
so much with an active infection but rather through reactivation of a latent infection. It commonly involves the retina and 
central nervous system in a context of immunosuppression and its severity parallels viral load. It is an important cause of 
morbidity and death in immunocompromised patients, including post-transplant, those on haemodialysis, with cancer, on 
immunosuppressive therapy, or infected with HIV.

In October 2017, during routine pharmacovigilance activities, the European Medicines Agency (EMA) detected several 
articles in the literature1-9 supporting biological plausibility for dasatinib-associated cytomegalovirus reactivation.

Following a PRAC assessment of the cases stored in the European ADR report database, EudraVigilance, as well as of 
the available scientific literature and supplementary data provided by the MA Holder, product information texts for 
Sprycel® (dasatinib) are to be altered, namely in what concerns the infections and infestations item of SmPC section 
4.8 (Undesirable effects):

Common: pneumonia (including bacterial, viral, and fungal), upper respiratory tract infection/inflammation, 
herpes virus infection (including cytomegalovirus - CMV), enterocolitis infection, sepsis (including uncommon 
cases with fatal outcomes).

Márcia Silva

References
1 Dasatinib followed by second allogeneic hematopoietic stem cell transplantation for relapse of Philadelphia chromosome-positive acute lymphoblastic leukemia after 

the first transplantation.  Ishida Y et al. J Hematol. 2010 Oct;92(3):542-6.
2 Expansion of highly differentiated CD8+ T-cells or NK-cells in patients treated with dasatinib is associated with cytomegalovirus reactivation. Kreutzman A et al. Leukemia. 

2011 Oct;25(10):1587-97.
3 Rapid and sustained increase of large granular lymphocytes and rare cytomegalovirus reactivation during dasatinib treatment in chronic myelogenous leukemia 

patients. Tanaka H et al. Int J Hematol. 2012 Sep;96(3):308-19.
4 Dasatinib medication causing profound immunosuppression in a patient after haploidentical SCT: functional assays from whole blood as diagnostic clues. Wölfl M et al. 

Bone Marrow Transplant. 2013 Jun;48(6):875-7. 
5 Pneumocystis jiroveci pneumonia in patients receiving dasatinib treatment. Chang H at eal. J Infect Dis. 2014 Aug;25:165-7. 
6 Dasatinib-induced CMV hepatitis in an immunocompetent patient: a rare complication of a commondDrug. Davalos F et al. Transl Oncol. 2016 Jun;9(3):248-50.
7 Lymphocytosis after treatment with dasatinib in chronic myeloid leukemia: Effects on response and toxicity. Schiffer CA. Cancer. 2016 May 1;122(9):1398-407. 
8 Principal component analysis uncovers cytomegalovirus-associated NK cell activation in Ph+ leukemia patients treated with dasatinib. Ishiyama K et al. Leukemia. 2017 

Jan;31(1):203-212. 
9 Dasatinib use and risk of cytomegalovirus reactivation after allogeneic hematopoietic-cell transplantation. Prestes DP et al. Clin Infect Dis. 2017 Aug 1;65(3):510-513. 

 Director:  Fátima Canedo 
 Editor:  Rui Pombal
 Contributors: Ana Severiano, Ana Sofia Martins, António Leandro Ponte, Cristina Mousinho, Elsa de Fátima Costa,  Fátima Bragança, 
  Fátima Hergy, Leonor Nogueira Guerra, Magda Pedro, Márcia Silva, Miguel Antunes, Sílvia Duarte, Vanda Araújo
 Publishing Assistant: Inocência Pinto
 Advisory Board: Conselho Diretivo do INFARMED, I.P. 
  INFARMED – Autoridade Nacional do Medicamento e Produtos de Saúde, I.P.
  Parque de Saúde de Lisboa, Av. do Brasil, N.º 53, 1749-004 Lisboa
 Phone: +351 217 987 100 
 E-mail: infarmed@infarmed.pt 
 Design and production: Letras & Sinais, Comunicação e Imagem, Lda. 
 ISSN: 0873-7118

INDEX CARD
Alerts and News at the Infarmed website

Linkedin

Twitter

Facebook

For news and publications, 
just use thirty seconds of your time

and register here!

https://www.ncbi.nlm.nih.gov/pubmed/20824399
https://www.ncbi.nlm.nih.gov/pubmed/20824399
https://www.ncbi.nlm.nih.gov/pubmed/21647156
https://www.ncbi.nlm.nih.gov/pubmed/21647156
https://www.ncbi.nlm.nih.gov/pubmed/22767140
https://www.ncbi.nlm.nih.gov/pubmed/22767140
https://www.nature.com/articles/bmt2012246.pdf?origin=ppub
https://www.nature.com/articles/bmt2012246.pdf?origin=ppub
https://www.sciencedirect.com/science/article/pii/S1201971214015276
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4907970/
https://www.ncbi.nlm.nih.gov/pubmed/26998677
https://repository.kulib.kyoto-u.ac.jp/dspace/bitstream/2433/217998/2/digak04165.pdf
https://repository.kulib.kyoto-u.ac.jp/dspace/bitstream/2433/217998/2/digak04165.pdf
https://www.ncbi.nlm.nih.gov/pubmed/28419210
mailto:rui.pombal@infarmed.pt
mailto:infarmed%40infarmed.pt?subject=
https://twitter.com/INFARMED_IP
https://www.portugal.gov.pt/pt/gc21
https://www.sns.gov.pt/
http://www.infarmed.pt/
https://www.linkedin.com/company/infarmed
https://twitter.com/INFARMED_IP
https://www.facebook.com/www.infarmed.pt/
http://www.infarmed.pt/web/infarmed/infarmed?p_p_id=58&p_p_lifecycle=0&p_p_state=maximized&p_p_mode=view&saveLastPath=false&_58_struts_action=%2Flogin%2Fcreate_account


Quick Read
Using information technology to extract adverse drug reactions and feed them into pharmacovigilance 
databases can contribute significantly towards simplifying and promoting ADR reporting.

Inês Ribeiro Vaz (UFP), Ricardo Cruz Correia (MEDCIDS)

Spontaneous reporting of ADRs is an efficient method to assess medicinal drug safety. It is widely known however, that underreporting hinders 
the effectivity of this process.1,2

It is also well known that one of the main reasons given by healthcare professionals for not reporting ADRs is their increasing work load.3,4 To try 
and reduce the amount of effort put into ADR reporting, some information technology systems have been used and tested, such as automatic 
ADR detection software, clinical database analysis tools, or websites which actively inform healthcare professionals on ADRs.5 Information 
systems can also be used to facilitate and promote ADR reporting by means of online reporting forms or electronic clinical record (ECR) 
ADR extraction tools6,7.

In Portugal there is a multicentric gastroenterology research project (GEDII (inflammatory bowel disease study group),8 whose members 
(gastroenterology specialist physicians) use a common electronic clinical record for patient data collection. Their patients are usually being 
treated with innovative and “aggressive” medicines (e.g., immunomodulator agents) and this group’s ECR includes a section for recording 
ongoing medication and any ADR that may supervene. Since the group’s members already routinely fill in this section, the opportunity was 
seen to create a way to send the data onwards to the National Pharmacovigilance System. A computer-based communication channel 
(a web service) was thus set up by the Porto Regional Pharmacovigilance Unit (UFP) in cooperation with the Community Medicine, 
Health Information and Decision-Making Department (MEDCIDS).

Before sending out the information this web service pseudo-anonymizes the patients’ data (by changing their names into initials), in accordance 
with data protection regulations that the National Pharmacovigilance System has to abide by. Figure 1 shows the information flow from the ECR 
to the National Pharmacovigilance System:

A web service 
for linking electronic clinical records 
to pharmacovigilance databases 

In order to use this web service and send the data onwards the doctor needs to click on a permission button. Whenever that 
permission is not given by the doctor, the data remain stored in the GEDII clinical record only. The web service was implemented in 
April 2013 in 15 hospitals with a total of 39 users.8 From April 2013 to February 2015, the GEDII doctors used it to report 167 ADRs, i.e. 
10% of the total of ADRs received in that period. Of the 167 reported ADRs, 118 (71%) were serious (according to the World Health 
Organization criteria)9.

If one considers the physicians in the North of Portugal only, nine ADRs had been reported in the 23 months prior to the web service, 
and 121 ADRs in the ensuing 23 months – this is a 1,244% increase.

These results suggest that doctors could report more suspected ADRs if that did not mean an additional task superimposed on their 
routine activities. Information systems can make things easier and should be widely explored in that sense.

Taking into account the added value of this system, Infarmed, I.P is currently implementing an analogous strategy to make it possible 
for other information systems used by healthcare professionals to get connected to the new ADR Portal.

The National Pharmacovigilance System is available to facilitate the use of the web service described here by other clinical information 
systems used in Portugal.
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Figure 1. 
Information flow 
describing data exchange
between user systems 
(internet browser),
the ECR (GEDII) 
data repository
and the 
Pharmacovigilance
System.
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ADRs in the literature
Innovative study identifies and categorizes associations  
of adverse drug event risk factors

Zhou et al set out to review the scientific literature on risk factors most commonly studied in association with the occurrence of 
adverse drug events (ADEs). The concept of ADE is rather broad and encompasses any untoward event related to the use of a 
medicine, including adverse drug reactions (ADRs).

This extensive review culminated in a detailed analysis of over one hundred articles in which at least one ADE risk factor had been 
studied. The authors then aggregated the identified risk factors. Though previous studies had already aggregated and analyzed 
risk factors, they had been restricted to the universe of ADRs and had excluded relevant risk factors such as the ones relating to 
healthcare service provision. Zhou et al grouped the ADEs into five categories and subdivided the latter into subtypes (Table 1). A 
total of 211 ADE risk factors were identified including genetic factors of recent and growing interest.

When ordering risk factor subtypes by number of articles mentioning them (Figure 1), the most studied ones and which had 
been quoted in over ten articles were polypharmacy, age, gender, comorbidity, inappropriate use or change of drugs, 
use of central nervous system or cardiovascular agents.

Table 1:  Averse Drug Event (ADE) associated risk factor Categories and Subtypes.

Patient related risk factors

Disease related risk factors

Medication related risk factors

Healthcare provision  
related risk factors

Genetic risk factors

Age; Gender; Weight; Ethnicity; Previous history of ADE; Socioeconomic 
status; Life style; Functional status; Treatment compliance.

Comorbidity; GU disorders; CNS conditions; Vascular conditions; Mental 
and behavioural disorders; Disease complexity; Medical history and health 
condition.

Polypharmacy; Medication for the cardiovascular system; Medication for 
the central nervous system; Anti-infectious medication; Antineoplastic 
medication.

Service use (e.g., length of hospital stay or number of visits to family doctor); 
service provision (e.g., poor service coordination or admission to wrong 
service).

Class I Major Histocompatibility Complex (MHC); ABC Transporters; 
Cytochrome P450; VKOR; Peptidase M13.

Figure 1. 
Distribution of the various
subtypes of ADE risk factors
by number of articles quoting them.



ADRs in the literature
Innovative study identifies and categorizes associations  
of adverse drug event risk factors (cont’d)

By further analyzing risk factor subtype associations the authors identified a total of 40 association rules. The five rules with most 
association power can be seen in Table 2.

Table 2:  Top 5 of ADE risk factor association rules. 

By way of example, let us look at the first rule in Table 2: in half (confidence=0.5 i.e. 50%) of the articles researching both risk factor 
subtypes “polypharmacy” and “central nervous system agents”, the “cardiovascular agents” factor was also studied. On the other 
hand, in a random selection of articles, whenever the “polypharmacy” and “central nervous system agents” were studied as ADE 
risk factors there is an 8-fold increased probability (lift=8) that the “cardiovascular agents” risk factor was also studied in the same 
article. Perhaps not surprisingly, age, gender, polypharmacy and comorbidity frequently emerge in association.

Finally, the medians of other ADE characteristics were also determined, such as occurrence prevalence rate, occurrence preventability 
rate and seriousness rate, which were respectively 19.5% [0,.9%-86.2%], 36.2% [2.63%-91%] and 16.0% [0.01%-47.4%].

One methodological aspect that begs questioning, is the fact that studies which were possibly very different were taken as 
equivalent (each was counted in as one unit). The authors do state that 94% of the reviewed studies used data from clinical trials, 
but it is well known that methodological quality and number of subjects can vary considerably across studies, an aspect that was 
not weighed in. 

All in all, this is an innovative study in a field where much still needs to be done. Zhou L et al’s article gives us new stepping stones 
to explore the subject further.

Zhou L, Rupa AP. Categorization and association analysis of risk factors for adverse drug events. Eur J Clin 
Pharmacol. 2018; 74(4):389-404. 

Miguel Antunes

What do they mean?

ADR  Adverse Drug Reaction

EMA  European Medicines Agency

MA  Marketing Authorization

PIL   Patient Information Leaflet 

PRAC  Pharmacovigilance Risk Assessment Committee (EMA)

SmPC  Summary of Product Characteristics



Compiled by Ana Rita Lopes

Compiled by  Ana Rita Lopes

Denosumab
Xgeva

Products containing:
Filgrastim
Accofil, Neupogen, Nivestim, Zarzio
Pegfilgrastim
Neulasta
Lenograstim
Granocyte

Dolutegravir
Tivicay

Juluca (dolutagrevir in combination with rilpivirine)

Triumeq (dolutagrevir in combination with abacavir and lamivudine) 

Physicians: oncologiy,  
haemato-oncology  
and haematology specialists.

Physicians: oncologists and 
haematologists who treat cancer 
patients on myelosuppressive 
chemotherapy.

Physicians: infectious diseases, internal 
medicine, pneumology, virology, obstetrics, 
gynaecology and paediatrics specialists.
Nurses
Pharmacists: hospital.
Professional/Patient Associations: 
associations and/or professional and/or 
patient groups relevant to the field of HIV 
infection.

Risk of new primary malignancy
16-05-2018

Warning due to occurrence of G-CSF 
related aortitis
28-05-2018

Neural tube defects reported in 
newborns whose mothers had been 
exposed to dolutegravir around 
conception
29-05-2018

Emicizumab
Hemlibra

Efavirenz 
+ Emtricitabine 
+ Tenofovir 
Efavirenz + Emtricitabina  
+ Tenofovir disoproxil Zentiva

Padviram

Pembrolizumab
Keytruda

Recommendations on renal 
impairment and dose adjustment in 
HIV-1 infected adult patients under 
treatment with tenofovir
28-05-2018

Information Brochure

Alert Card
04-05-2018

FAQ brochure

Physicians 

Laboratory healthcare  
professionals

Patients

Patients/Caregivers

Physicians: infectious diseases and 
internal medicine specialists.

Physicians: oncologists, dermatologists, 
pneumologists and haematologists.
Nurses: head nurses in day care hospitals 
involved in the treatment of advanced 
melanoma, lung cancer and Hodgkin’s 
lymphoma.
Pharmacists: hospital pharmacy services 
directors.

Educational Materials 
published on the Infarmed website
Click on the links.

Guide

Guide

Alert Card

Guide
07-05-2018

Patients

Communications to Healthcare Professionals 
published on the Infarmed website
Click on the links.

INN
Medicinal product

Target Comunication
Online publication date

INN
Medicinal product

Target Comunication
Online publication date

http://app7.infarmed.pt/infomed/downloadMatEduc.php?filename=Xgeva/DHPC_Xgeva_versaofinal07-05-2018.pdf
http://app7.infarmed.pt/infomed/downloadMatEduc.php?filename=Filgrastim_Pegfilgrastim_Lenograstim/DHCP_Filgrastim_Pegfilgrastim_Lenograstim_versao_final_17-05-2018.pdf
http://app7.infarmed.pt/infomed/downloadMatEduc.php?filename=Filgrastim_Pegfilgrastim_Lenograstim/DHCP_Filgrastim_Pegfilgrastim_Lenograstim_versao_final_17-05-2018.pdf
http://app7.infarmed.pt/infomed/downloadMatEduc.php?filename=Dolutegravir/DHPC_dolutegravir_versao_final_24-05-2018.pdf
http://app7.infarmed.pt/infomed/downloadMatEduc.php?filename=Dolutegravir/DHPC_dolutegravir_versao_final_24-05-2018.pdf
http://app7.infarmed.pt/infomed/downloadMatEduc.php?filename=Dolutegravir/DHPC_dolutegravir_versao_final_24-05-2018.pdf
http://app7.infarmed.pt/infomed/downloadMatEduc.php?filename=Dolutegravir/DHPC_dolutegravir_versao_final_24-05-2018.pdf
http://app7.infarmed.pt/infomed/downloadMatEduc.php?filename=Efavirenz.Emtricitabina.Tenofovir%20Zentiva_e_Emtricitabina.Tenofovir%20Zentiva/Folheto_Combinacoes%20de%20dose%20fixa%20contendo%20Tenofovir%20-%20Material%20Educacional%20PS_Tratamento%20Adultos_versao_1_19-04-2018.pdf
http://app7.infarmed.pt/infomed/downloadMatEduc.php?filename=Efavirenz.Emtricitabina.Tenofovir%20Zentiva_e_Emtricitabina.Tenofovir%20Zentiva/Folheto_Combinacoes%20de%20dose%20fixa%20contendo%20Tenofovir%20-%20Material%20Educacional%20PS_Tratamento%20Adultos_versao_1_19-04-2018.pdf
http://app7.infarmed.pt/infomed/downloadMatEduc.php?filename=Efavirenz.Emtricitabina.Tenofovir%20Zentiva_e_Emtricitabina.Tenofovir%20Zentiva/Folheto_Combinacoes%20de%20dose%20fixa%20contendo%20Tenofovir%20-%20Material%20Educacional%20PS_Tratamento%20Adultos_versao_1_19-04-2018.pdf
http://app7.infarmed.pt/infomed/downloadMatEduc.php?filename=Efavirenz.Emtricitabina.Tenofovir%20Zentiva_e_Emtricitabina.Tenofovir%20Zentiva/Folheto_Combinacoes%20de%20dose%20fixa%20contendo%20Tenofovir%20-%20Material%20Educacional%20PS_Tratamento%20Adultos_versao_1_19-04-2018.pdf
http://app7.infarmed.pt/infomed/downloadMatEduc.php?filename=Keytruda/Keytruda_BROCHURA_DOENTES_versao_5_09-03-2018.pdf
http://app7.infarmed.pt/infomed/downloadMatEduc.php?filename=Keytruda/Keytruda_CARTAO_ALERTA_DOENTE_versao_5_09-03-2018.pdf
http://app7.infarmed.pt/infomed/downloadMatEduc.php?filename=Keytruda/Keytruda_BROCHURA_PROFISSIONAIS_versao_5_09-03-2018.pdf
http://app7.infarmed.pt/infomed/
http://app7.infarmed.pt/infomed/downloadMatEduc.php?filename=Hemlibra/Hemlibra_Guia_Profissional_Saude_versao_1_24-04-2018.pdf
http://app7.infarmed.pt/infomed/downloadMatEduc.php?filename=Hemlibra/Hemlibra_Guia_Profissionais_Laboratorio_versao_1_24-04-2018.pdf
http://app7.infarmed.pt/infomed/downloadMatEduc.php?filename=Hemlibra/Hemlibra_Cartao_Alerta_Doente_versao_1_24-04-2018.pdf
http://app7.infarmed.pt/infomed/downloadMatEduc.php?filename=Hemlibra/Hemlibra_Guia_Doente_Cuidador_versao_1_24-04-2018.pdf
http://app7.infarmed.pt/infomed/downloadMatEduc.php?filename=Levetiracetam_DHPC/DHPC_Levetiracetam_versao_final_19-03-2018.pdf
http://app7.infarmed.pt/infomed/

