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used when taking Glivec with
protease inhibitors, azole
antifungals, certain macrolides (see
section 4.5), CYP3A4 substrates
with a narrow therapeutic window
(e.0. cyclosporine,pimozide,
tacrolimus, sirolimus, ergotamine,
diergotamine, fentanyl, alfentanil,
terfenadine, bortezomib, docetaxel,
quinidine) or warfarin and other
coumarin derivatives (See section
4.5).

Concomitant use of imatinib and
medicinal products that induce
CYP3A4 (e.g. dexamethasone,
phenytoin, carbamazepine,

taking Glivec with rifampicin or
other strong CYP3A4 inducers,
ketoconazole or other strong
CYP3A4 inhibitors, CYP3A4
substrates  with a  narrow
therapeutic window (e.0.
cyclosporin  or pimozide) or
CYP2C9 substrates with a narrow
therapeutic window (e.g. warfarin
and other coumarin derivatives)
(see section 8 Interactions).




rifampicin, phenobarbital or
Hypericum perforatum, also
known as St. John’s Wort) may
significantly reduce exposure to
Glivec, potentially increasing
the risk of therapeutic failure.
Therefore, concomitant use of
strong CYP3A4 inducers and
imatinib should be avoided (see
section 4.5).

Hepatotoxicity

Metabolism of Glivec is mainly
hepatic, and only 13% of excretion
is through the kidneys. In patients
with hepatic dysfunction (mild,
moderate or severe), peripheral
blood counts and liver enzymes
should be carefully monitored (see
sections 4.2, 4.8 and 5.2). It should
be noted that GIST patients may
have hepatic metastases which
could lead to hepatic impairment.

Cases of liver injury, including

hepatic  failure and  hepatic
necrosis, have been observed with
imatinib. When  imatinib  is
combined  with  high  dose
chemotherapy regimens, an
increase in  serious  hepatic
reactions has been detected.
Hepatic  function should be
carefully monitored in
circumstances where imatinib is
combined with  chemotherapy
regimens also known to be
associated with hepatic

dysfunction (see sections 4.5 and
4.8).

Patients with cardiac disease or
renal failure

Hepatotoxicity

In  patients  with  hepatic
dysfunction (mild, moderate or
severe), peripheral blood counts
and liver enzymes should be
carefully monitored (see sections
4 Dosage and administration, 7
Adverse drug reactions and 11
Clinical pharmacology).

When Glivec is combined with
high dose chemotherapy
regimens, transient liver toxicity
in the form of transaminase
elevation and hyperbilirubinemia
has been observed. Additionally
there have been uncommon
reports of acute liver failure.
Monitoring of hepatic function is
recommended in circumstances
where Glivec is combined with
chemotherapy regimens also
known to be associated with
hepatic dysfunction (see section 7
Adverse drug reaction).

Patients with cardiac disease
or renal failure

Patients with cardiac disease, risk




Patients with cardiac disease, risk
factors for cardiac failure or
history of renal failure should be
monitored carefully and any
patient with signs or symptoms
consistent with cardiac or renal
failure should be evaluated and
treated.

In patients with hypereosinophilic
syndrome (HES) with occult
infiltration of HES cells within the
myocardium, isolated cases of
cardiogenic shock/left ventricular
dysfunction have been associated
with HES cell degranulation upon
the initiation of imatinib therapy.
The condition was reported to be
reversible with the administration
of systemic steroids, circulatory
support measures and temporarily
withholding imatinib. As cardiac
adverse events have been reported
uncommonly with imatinib, a
careful assessment of  the
benefit/risk of imatinib therapy
should be considered in the
HES/CEL  population before
treatment initiation.

Myelodysplastic

(MDS)/myeloproliferative (MPD)
diseases with PDGFR gene re-
arrangements and systemic
mastocytosis could be associated
with  high  eosinophil levels.
Evaluation by a  cardiology
specialist, performance of an
echocardiogram and determination
of serum troponin should therefore
be considered in patients with
HES/CEL, and in patients with
MDS/MPD or SM associated with
high eosinophil levels Dbefore
imatinib administered. If either is
abnormal, follow-up with a
cardiology  specialist and the
prophylactic use of systemic

factors for cardiac failure or
history of renal failure should be
monitored carefully and any
patient with signs or symptoms
consistent with cardiac or renal
failure should be evaluated and
treated.

In patients with hypereosinophilic
syndrome (HES) with occult
infiltration of HES cells within
the myocardium, isolated cases of
cardiogenic shock/left ventricular
dysfunction have been associated
with HES cell degranulation upon
the initiation of Glivec therapy.
The condition was reported to be
reversible with the administration
of systemic steroids, circulatory
support measures and temporarily
withholding Glivec.
Myelodysplastic
(MDS)/myeloproliferative (MPD)
diseases and systemic
mastocytosis might be associated
with high eosinophil levels.
Performance of an
echocardiogram and
determination of serum troponin
should therefore be considered in
patients with HES/CEL, and in
patients with MDS/MPD or SM
associated with high eosinophil
levels. If either is abnormal, the
prophylactic use of systemic
steroids (1 to 2 mg/kg) for one to
two weeks concomitantly with
Glivec should be considered at
the initiation of therapy.




steroids (1 to 2 mg/kg) for one to
two weeks concomitantly with
imatinib should be considered at
the initiation of therapy.

Hepatitis B reactivation

Reactivation of hepatitis B in patients
who are chronic carriers of this virus
has occurred after these patients
received BCR-ABL tyrosine kinase
inhibitors. Some cases resulted in
acute hepatic failure or fulminant
hepatitis leading to liver
transplantation or a fatal outcome.

Patients should be tested for HBV
infection before initiating
treatment with Glivec. Experts in
liver disease and in the treatment
of hepatitis B should be consulted
before treatment is initiated in
patients with positive hepatitis B
serology (including those with
active disease) and for patients who
test positive for HBV infection
during treatment. Carriers of HBV
who require treatment with Glivec
should be closely monitored for
signs and symptoms of active HBV
infection throughout therapy and
for several months following
termination of therapy (see section

4.8).

Laboratory tests

Long-term treatment with imatinib
may be associated with a clinically
significant decline in renal function.
Renal function should, therefore, be
evaluated prior to the start of
imatinib  therapy and  closely
monitored during therapy, with
particular attention to those patients

Addition

Laboratory tests

addition




exhibiting risk factors for renal
dysfunction. If renal dysfunction is
observed, appropriate management
and treatment should be prescribed
with

treatment guidelines.

in accordance standard

Active _substances that may
increase imatinib plasma
concentrations

Substances  that  inhibit  the
cytochrome  P450  isoenzyme
CYP3A4 activity (e.g. protease
inhibitors such as indinavir,
lopinavir/ritonavir, ritonavir,
saquinavir, telaprevir, nelfinavir,
boceprevir;  azole  antifungals
including ketoconazole,
itraconazole, posaconazole,
voriconazole; certain macrolides
such as erythromycin,

clarithromycin and telithromycin)
could decrease metabolism and
increase imatinib concentrations.
There was a significant increase in
exposure to imatinib (the mean
Cmax and AUC of imatinib rose
by 26% and 40%, respectively) in
healthy subjects when it was co-
administered with a single dose of
ketoconazole (a CYP3A4
inhibitor). Caution should be taken
when administering Glivec with
inhibitors of the CYP3A4 family.

Active substances that may
decrease imatinib plasma
concentrations

Substances that are inducers of
CYP3A4 activity (e.0.
dexamethasone, phenytoin,
carbamazepine, rifampicin,
phenobarbital, fosphenytoin,
primidone or hypericum

Observed interactions
resulting in a concomitant use
not recommended

Drugs that may decrease imatinib
plasma concentrations
Substances that are inducers of

CYP3A4 activity (e.g.
dexamethasone, phenytoin,
carbamazepine, rifampicin,
phenobarbital  or  hypericum

perforatum, also known as St.
John’s Wort) may significantly
reduce exposure to Glivec.
Pretreatment of 14 healthy
volunteers with multiple doses of
rifampicin, 600 mg daily for 8
days, followed by a single 400 mg
dose of Glivec, increased Glivec
oral-dose clearance by 3.8-fold
(90% confidence interval = 3.5-
to 4.3-fold), which represents
mean decreases Cmax, AUC(0-
24) and AUC(0-) by 54%, 68%
and 74%, of the respective values
without  rifampicin  treatment.
Similar results were observed in
patients with malignant gliomas
treated with Glivec while taking
enzyme-inducing  anti-epileptic
drugs (EIAEDs) such as
carbamazepine,  oxcarbazepine,
phenytoin, fosphenytoin,
phenobarbital, and primidone.
The plasma AUC for imatinib
decreased by 73% compared to
patients not on EIAEDs. In two
published studies, concomitant

Interaction with
Other
Medicaments
and Other
Forms of
Interaction




perforatum, also known as St.
John’s Wort) may significantly
reduce exposure to Glivec
potentially increasing the risk of
therapeutic failure. Pretreatment
with multiple doses of rifampicin,
600 mg followed by a single 400
mg dose of Glivec, resulted in
decrease in Cmax; and AUC(0-)
by at least 54%, and 74%, of the
respective values without
rifampicin  treatment.  Similar
results were observed in patients
with malignant gliomas treated
with Glivec while taking enzyme-
inducing  anti-epileptic  drugs
(EIAEDS) such as carbamazepine,
oxcarbazepine and phenytoin. The

plasma AUC  for  imatinib
decreased by 73% compared to
patients not on  EIAEDs.

Concomitant use of rifampicin or
other strong CYP3A4 inducers and
imatinib should be avoided.

Active substances that may have
their __ plasma __ concentration
altered by Glivec

Imatinib increases the mean Cmax
and AUC of simvastatin (CYP3A4
substrate) 2- and  3.5-fold,
respectively, indicating an
inhibition of the CYP3A4 by
imatinib. Therefore, caution is
recommended when administering
Glivec with CYP3A4 substrates
with a narrow therapeutic window
(e.g.  cyclosporine,  pimozide,
tacrolimus, sirolimus, ergotamine,
diergotamine, fentanyl, alfentanil,
terfenadine, bortezomib, docetaxel
and quinidine). Glivec may
increase plasma concentration of
other CYP3A4 metabolized drugs
(e.0. triazolo-benzodiazepines,
dihydropyridine calcium channel

administration of Glivec and a
product containing St. John’s
wort led to a 30 to 32% reduction
in the AUC of Glivec. In patients
where  rifampicin  or  other
CYP3A4 inducers are indicated,
alternative therapeutic agents with
less enzyme induction potential
should be considered.

Other interactions that may
affect exposure to Glivec or
other drugs

Drugs that may increase imatinib
plasma concentrations

Substances that inhibit the
cytochrome  P450 isoenzyme
CYP3A4 activity (e.0.

ketoconazole, itraconazole,
erythromycin, clarithromycin)
could decrease metabolism and
increase imatinib concentrations.
There was a significant increase
in exposure to imatinib (the mean
Cmax and AUC of imatinib rose
by 26% and 40%, respectively) in
healthy subjects when it was co-
administered with a single dose of
ketoconazole (a CYP3A4
inhibitor). Caution should be
taken when administering Glivec
with inhibitors of the CYP3A4
family.

Drugs that may have their
plasma concentration altered
by Glivec

Glivec increases the mean Cmax
and AUC of simvastatin
(CYP3A4 substrate) 2- and
3.5-fold, respectively, indicating
an inhibition of the CYP3A4 by

Glivec. Therefore, caution is
recommended when
administering Glivec with

CYP3A4 substrates with a narrow
therapeutic window (e.g.




blockers, certain HMG-CoA
reductase inhibitors, i.e. statins,
etc.).

Because of known increased risks of
bleeding in conjunction with the
use of imatinib (e.g. haemorrhage),
patients who require
anticoagulation should receive low-
molecular-weight or  standard
heparin, instead of coumarin
derivatives such as warfarin.

In vitro, Glivec inhibits the
cytochrome  P450  isoenzyme
CYP2D6 activity at concentrations
similar to those that affect
CYP3A4 activity. Imatinib at
400 mg twice daily had an
inhibitory effect on CYP2D6-
mediated metoprolol metabolism,
with metoprolol Cnax and AUC
being increased by approximately
23% (90%CI [1.16-1.30]).

Dose adjustments do not seem to
be necessary when imatinib is co-
administrated with CYP2D6
substrates, however caution is
advised for CYP2D6 substrates with
a narrow therapeutic window such
as metoprolol. In patients treated
with metoprolol clinical
monitoring should be considered.

In vitro, Glivec inhibits paracetamol
O-glucuronidation with Ki value of
58.5 micromol/l. This__inhibition
has not been observed in vivo after
the administration of Glivec
400 mg and paracetamol 1000 mg.
Higher doses of Glivec and
paracetamol have not been studied.

Caution should therefore be
exercised when using high doses of
Glivec and paracetamol
concomitantly.

cyclosporin or pimozide). Glivec
may increase plasma
concentration of other CYP3A4
metabolized drugs (e.g. triazolo-
benzodiazepines, dihydropyridine
calcium channel blockers, certain
HMG-CoA reductase inhibitors,
i.e. statins, etc.).

Glivec also inhibits CYP2C9 and

CYP2C19 activity in vitro.
Prothrombin Time (PT)
prolongation ~ was  observed

following co-administration with
warfarin. When giving coumarins,
short-term PT monitoring is
therefore necessary at the start
and end of Glivec therapy and
when altering the dosage.
Alternatively, the use of low-
molecular weight heparin should
be considered.

In vitro, Glivec inhibits the
cytochrome  P450 isoenzyme
CYP2D6 activity at
concentrations similar to those
that affect CYP3A4 activity.
Glivec at 400 mg twice daily had
a weak inhibitory effect on
CYP2D6-mediated  metoprolol
metabolism, with metoprolol Cyax
and AUC being increased by
approximately 23%. Co-
administration of Glivec with

CYP2D6 substrates, such as
metoprolol, does not seem to be a
risk  factor  for  drug-drug

interactions and dose adjustment
may not be necessary.




In thyroidectomy patients receiving
levothyroxine, the plasma exposure
to levothyroxine may be decreased
when Glivec is co-administered (see

section 4.4). Caution is therefore
recommended. However, the
mechanism of the observed

interaction is presently unknown.

In Ph+ ALL patients, there is clinical
experience of co-administering Glivec
with chemotherapy (see section 5.1),
but drug-drug interactions between
imatinib and chemotherapy regimens
are not well characterised. Imatinib
adverse events, i.e. hepatotoxicity,
myelosuppression or others, may
increase and it has been reported
that concomitant use with L-
asparaginase could be associated
with increased hepatotoxicity (see
section 4.8). Therefore, the use of
Glivec in combination requires special
precaution.

Fertility

In non-clinical studies, the fertility
of male and female rats was not
affected (see section 5.3). Studies
on patients receiving Glivec and its
effect on fertility and
gametogenesis have not been
performed. Patients concerned
about their fertility on Glivec
treatment should consult with their
physician.

Fertility

Human studies on male patients
receiving Glivec and its effect on
male fertility and spermatogenesis
have not been performed. Male
patients concerned about their
fertility on Glivec treatment
should consult  with their
physician (see section 13 Non-
clinical safety data).

Fertility,
pregnancy and
lactation

Infections and infestations
Not known:
Hepatitis B reactivation™

Musculoskeletal and connective tissue
disorders

Rare:

Addition

Addition

Undesirable
Effects




rhabdomyolysis/myopathy

Renal and urinary disorders
Not known:
Renal failure chronic

Reproductive system and breast
disorders

Rare:
Haemorrhagic corpus
luteum/haemorrhagic ovarian cyst

Fatal cases have been reported in
patients with advanced disease,
severe infections, severe neutropenia
and other serious concomitant
conditions.

Laboratory test abnormalities

Biochemistry

There have been cases of cytolytic
and cholestatic hepatitis and
hepatic failure; in some of them
outcome was fatal, including one
patient on high dose paracetamol-.

Description of selected adverse
reactions

Hepatitis B reactivitation

Hepatitis B reactivation has been
reported in association with BCR-
ABL TKIs. Some cases resulted in
acute hepatic failure or fulminant
hepatitis leading  to liver
transplantation or a fatal outcome

(see section 4.4).

Addition

Reproductive system and breast
disorders

Very Rare:
Haemorrhagic corpus
luteum/haemorrhagic ovarian cyst

Addition

Laboratory test abnormalities

There have been cases of
cytolytic and cholestatic hepatitis
and hepatic failure; in some of
which outcome was fatal.

addition

In the event of overdose, the patient
should be observed and appropriate
supportive treatment given.

addition

Overdose
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