SUMMARY OF PRODUCT CHARACTERISTICS

Prograf® 0.5 mg
Prograf® 1 mg
Prograf® 5 mg

IMPORTANT!
In order to ensure the continuity of different products of tacrolimus in individual patients it should be
emphasized that if patients are changed from one tacrolimus product to another it should be done only
with specific counselling and tight monitoring from their transplantation specialist.

1. NAME OF THE MEDICINAL PRODUCT

Prograf 0.5 mg

Prograf 1 mg

Prograf 5 mg

2. QUALITATIVE AND QUANTITATIVE COMPOSITION

Prograf 0.5 mg capsules

Each capsule contains 0.5 mg of tacrolimus.

Excipient with known effect: 62.85 mg of lactose monohydrate.

The printing ink used to mark the capsule contains trace amounts of soya lecithin (0.48% of total
printing ink composition).

Prograf 1 mg capsules

Each capsule contains 1 mg of tacrolimus.

Excipient with known effect: 61.35 mg of lactose monohydrate.

The printing ink used to mark the capsule contains trace amounts of soya lecithin (0.48% of total
printing ink composition).

Prograf 5 mg capsules

Each capsule contains 5 mg of tacrolimus.
Excipient with known effect: 123.60 mg of lactose monohydrate.

For the full list of excipients, see section 6.1.
3. PHARMACEUTICAL FORM

Prograf 0.5 mg capsules

Capsule, hard

Light yellow hard gelatin capsules imprinted in red with “0.5 mg” and “[f] 607", containing white
powder.

Prograf 1 mg capsules

Capsule, hard

Opaque white hard gelatin capsules imprinted in red with “1 mg” and “[f] 617", containing white
powder.
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Prograf 5 mg capsules

Capsule, hard

Opaque greyish red hard gelatin capsules imprinted in white with “5 mg” and “[f] 6577, containing
white powder.

4. CLINICAL PARTICULARS
4.1 Therapeutic indications

Prophylaxis of transplant rejection in liver, kidney or heart allograft recipients.
Treatment of allograft rejection resistant to treatment with other immunosuppressive medicinal
products.

4.2 Posology and method of administration

Prograf therapy requires careful monitoring by adequately qualified and equipped personnel. The
medicinal product should only be prescribed, and changes in immunosuppressive therapy initiated, by
physicians experienced in immunosuppressive therapy and the management of transplant patients.

Inadvertent, unintentional or unsupervised switching of immediate- or prolonged-release formulations
of tacrolimus is unsafe. This can lead to graft rejection or increased incidence of side effects, including
under- or over-immunosuppression, due to clinically relevant differences in systemic exposure to
tacrolimus. Patients should be maintained on a single formulation of tacrolimus with the
corresponding daily dosing regimen; alterations in formulation or regimen should only take place
under the close supervision of a transplant specialist (see sections 4.4 and 4.8). Following conversion
to any alternative formulation, therapeutic drug monitoring must be performed and dose adjustments
made to ensure that systemic exposure to tacrolimus is maintained.

General considerations

The recommended initial dosages presented below are intended to act solely as a guideline. Prograf
dosing should primarily be based on clinical assessments of rejection and tolerability in each patient
individually aided by blood level monitoring (see below for recommended target whole blood trough
concentrations). If clinical signs of rejection are apparent, alteration of the immunosuppressive
regimen should be considered.

Prograf can be administered intravenously or orally. In general, dosing may commence orally; if
necessary, by administering the capsule contents suspended in water, via nasogastric tubing.

Prograf is routinely administered in conjunction with other immunosuppressive agents in the initial
post-operative period. The Prograf dose may vary depending upon the immunosuppressive regimen
chosen.

Posology
Dosage recommandations — Liver transplantation

Prophylaxis of transplant rejection - adults

Oral Prograf therapy should commence at 0.10 - 0.20 mg/kg/day administered as two divided doses
(e.g. morning and evening). Administration should commence approximately 12 hours after the
completion of surgery.

If the dose cannot be administered orally as a result of the clinical condition of the patient, intravenous
therapy of 0.01 - 0.05 mg/kg/day should be initiated as a continuous 24-hour infusion.

Prophylaxis of transplant rejection - children

An initial oral dose of 0.30 mg/kg/day should be administered in two divided doses (e.g. morning and
evening). If the clinical condition of the patient prevents oral dosing, an initial intravenous dose of
0.05 mg/kg/day should be administered as a continuous 24-hour infusion.
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Dose adjustment during post-transplant period in adults and children

Prograf doses are usually reduced in the post-transplant period. It is possible in some cases to
withdraw concomitant immunosuppressive therapy, leading to Prograf monotherapy. Post-transplant
improvement in the condition of the patient may alter the pharmacokinetics of tacrolimus and may
necessitate further dose adjustments.

Rejection therapy — adults and children

Increased Prograf doses, supplemental corticosteroid therapy, and introduction of short courses of
mono-/polyclonal antibodies have all been used to manage rejection episodes. If signs of toxicity are
noted (e.g. pronounced adverse reactions - see section 4.8) the dose of Prograf may need to be
reduced.

For conversion to Prograf, treatment should begin with the initial oral dose recommended for primary
immunosuppression.

For information on conversion from ciclosporin to Prograf, see below under “Dose adjustments in
specific patient populations”.

Dosage recommendations - Kidney transplantation

Prophylaxis of transplant rejection — adults

Oral Prograf therapy should commence at 0.20 - 0.30 mg/kg/day administered as two divided doses
(e.g. morning and evening). Administration should commence within 24 hours after the completion of

surgery.

If the dose cannot be administered orally as a result of the clinical condition of the patient, intravenous
therapy of 0.05 - 0.10 mg/kg/day should be initiated as a continuous 24-hour infusion.

Prophylaxis of transplant rejection — children

An initial oral dose of 0.30 mg/kg/day should be administered in two divided doses (e.g. morning and
evening). If the clinical condition of the patient prevents oral dosing, an initial intravenous dose of
0.075 — 0.100 mg/kg/day should be administered as a continuous 24-hour infusion.

Dose adjustment during post-transplant period in adults and children

Prograf doses are usually reduced in the post-transplant period. It is possible in some cases to
withdraw concomitant immunosuppressive therapy, leading to Prograf-based dual-therapy.
Post-transplant improvement in the condition of the patient may alter the pharmacokinetics of
tacrolimus and may necessitate further dose adjustments.

Rejection therapy — adults and children

Increased Prograf doses, supplemental corticosteroid therapy, and introduction of short courses of
mono-/polyclonal antibodies have all been used to manage rejection episodes. If signs of toxicity are
noted (e.g. pronounced adverse reactions - see section 4.8) the dose of Prograf may need to be
reduced.

For conversion to Prograf, treatment should begin with the initial oral dose recommended for primary
immunosuppression.

For information on conversion from ciclosporin to Prograf, see below under “Dose adjustments in
specific patient populations”.

Dosage recommendations - Heart transplantation

Prophylaxis of transplant rejection — adults

Prograf can be used with antibody induction (allowing for delayed start of Prograf therapy) or
alternatively in clinically stable patients without antibody induction.
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Following antibody induction, oral Prograf therapy should commence at a dose of 0.075 mg/kg/day
administered as two divided doses (e.g. morning and evening). Administration should commence
within 5 days after the completion of surgery as soon as the patient's clinical condition is stabilised. If
the dose cannot be administered orally as a result of the clinical condition of the patient, intravenous
therapy of 0.01 to 0.02 mg/kg/day should be initiated as a continuous 24-hour infusion.

An alternative strategy was published where oral tacrolimus was administered within 12 hours post
transplantation. This approach was reserved for patients without organ dysfunction (e.g. renal
dysfunction). In that case, an initial oral tacrolimus dose of 2 to 4 mg per day was used in combination
with mycophenolate mofetil and corticosteroids or in combination with sirolimus and corticosteroids.

Prophylaxis of transplant rejection — children

Prograf has been used with or without antibody induction in paediatric heart transplantation.

In patients without antibody induction, if Prograf therapy is initiated intravenously, the recommended
starting dose is 0.03 - 0.05 mg/kg/day as a continuous 24-hour infusion targeted to achieve tacrolimus
whole blood concentrations of 15 - 25 ng/ml. Patients should be converted to oral therapy as soon as
clinically practicable. The first dose of oral therapy should be 0.30 mg/kg/day starting 8 to 12 hours
after discontinuing intravenous therapy.

Following antibody induction, if Prograf therapy is initiated orally, the recommended starting dose is
0.10 - 0.30 mg/kg/day administered as two divided doses (e.g. morning and evening).

Dose adjustment during post-transplant period in adults and children

Prograf doses are usually reduced in the post-transplant period. Post-transplant improvement in the
condition of the patient may alter the pharmacokinetics of tacrolimus and may necessitate further dose
adjustments.

Rejection therapy — adults and children

Increased Prograf doses, supplemental corticosteroid therapy, and introduction of short courses of
mono-/polyclonal antibodies have all been used to manage rejection episodes.

In adult patients converted to Prograf, an initial oral dose of 0.15 mg/kg/day should be administered in
two divided doses (e.g. morning and evening).

In paediatric patients converted to Prograf, an initial oral dose of 0.20 - 0.30 mg/kg/day should be
administered in two divided doses (e.g. morning and evening).

For information on conversion from ciclosporin to Prograf, see below under “Dose adjustments in
specific patient populations”.

Dosage recommendations - Rejection therapy, other allografts

The dose recommendations for lung, pancreas and intestinal transplantation are based on limited
prospective clinical trial data. In lung-transplanted patients, Prograf has been used at an initial oral
dose of 0.10-0.15 mg/kg/day, in pancreas-transplanted patients at an initial oral dose of
0.2 mg/kg/day and in intestinal transplantation at an initial oral dose of 0.3 mg/kg/day.

Dosage adjustments in specific patient populations

Patients with liver impairment

Dose reduction may be necessary in patients with severe liver impairment in order to maintain the
blood trough levels within the recommended target range.

Patients with kidney impairment

As the pharmacokinetics of tacrolimus are unaffected by renal function, no dose adjustment should be
required. However, owing to the nephrotoxic potential of tacrolimus careful monitoring of renal
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function is recommended (including serial serum creatinine concentrations, calculation of creatinine
clearance and monitoring of urine output).

Paediatric population

In general, paediatric patients require doses 1% - 2 times higher than the adult doses to achieve similar
blood levels.

Older people

There is no evidence currently available to indicate that dosing should be adjusted in older people.

Conversion from ciclosporin

Care should be taken when converting patients from ciclosporin-based to Prograf-based therapy (see
sections 4.4 and 4.5). Prograf therapy should be initiated after considering ciclosporin blood
concentrations and the clinical condition of the patient. Dosing should be delayed in the presence of
elevated ciclosporin blood levels. In practice, Prograf therapy has been initiated 12 - 24 hours after
discontinuation of ciclosporin. Monitoring of ciclosporin blood levels should be continued following
conversion as the clearance of ciclosporin might be affected.

Target whole blood trough concentration recommendations

Dosing should primarily be based on clinical assessments of rejection and tolerability in each
individual patient.

As an aid to optimise dosing, several immunoassays are available for determining tacrolimus
concentrations in whole blood including a semi-automated microparticle enzyme immunoassay
(MEIA). Comparisons of concentrations from the published literature to individual values in clinical
practice should be assessed with care and knowledge of the assay methods employed. In current
clinical practice, whole blood levels are monitored using immunoassay methods.

Blood trough levels of tacrolimus should be monitored during the post-transplantation period. When
dosed orally, blood trough levels should be drawn approximately 12 hours post-dosing, just prior to
the next dose. The frequency of blood level monitoring should be based on clinical needs. As Prograf
is a medicinal product with low clearance, adjustments to the dosage regimen may take several days
before changes in blood levels are apparent. Blood trough levels should be monitored approximately
twice weekly during the early post-transplant period and then periodically during maintenance
therapy. Blood trough levels of tacrolimus should also be monitored following dose adjustment,
changes in the immunosuppressive regimen, or following co-administration of substances which may
alter tacrolimus whole blood concentrations (see section 4.5).

Clinical study analysis suggests that the majority of patients can be successfully managed if tacrolimus
blood trough levels are maintained below 20 ng/ml. It is necessary to consider the clinical condition of
the patient when interpreting whole blood levels.

In clinical practice, whole blood trough levels have generally been in the range 5 - 20 ng/ml in liver
transplant recipients and 10 -20ng/ml in kidney and heart transplant patients in the early
post-transplant period. Subsequently, during maintenance therapy, blood concentrations have
generally been in the range of 5 - 15 ng/ml in liver, kidney and heart transplant recipients.

Method of administration

It is recommended that the oral daily dose be administered in two divided doses (e.g. morning and
evening). Capsules should be taken immediately following removal from the blister. Patients should
be advised not to swallow the desiccant.

The capsules should be swallowed with fluid (preferably water).

Capsules should generally be administered on an empty stomach or at least 1 hour before or
2 to 3 hours after a meal, to achieve maximal absorption (see section 5.2).
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Duration of dosing
To suppress graft rejection, immunosuppression must be maintained; consequently, no limit to the
duration of oral therapy can be given.

4.3 Contraindications

Hypersensitivity to tacrolimus or other macrolides.
Hypersensitivity to any of the excipients listed in section 6.1.

4.4 Special warnings and precautions for use

Medication errors, including inadvertent, unintentional or unsupervised substitution of immediate- or
prolonged-release tacrolimus formulations, have been observed. This has led to serious adverse events,
including graft rejection, or other side effects which could be a consequence of either under- or
over-exposure to tacrolimus. Patients should be maintained on a single formulation of tacrolimus with
the corresponding daily dosing regimen; alterations in formulation or regimen should only take place
under the close supervision of a transplant specialist (see sections 4.2 and 4.8).

During the initial post-transplant period, monitoring of the following parameters should be undertaken
on a routine basis: blood pressure, ECG, neurological and visual status, fasting blood glucose levels,
electrolytes (particularly potassium), liver and renal function tests, haematology parameters,
coagulation values, and plasma protein determinations. If clinically relevant changes are seen,
adjustments of the immunosuppressive regimen should be considered.

Substances with potential for interaction

Inhibitors or inducers of CYP3A4 should only be co-administered with tacrolimus after consulting a
transplant specialist, due to the potential for drug interactions resulting in serious adverse reactions
including rejection or toxicity (see section 4.5).

CYP3A4 inhibitors

Concomitant use with CYP3A4 inhibitors may increase tacrolimus blood levels, which could lead to
serious adverse reactions, including nephrotoxicity, neurotoxicity and QT prolongation. It is
recommended that concomitant use of strong CYP3A4 inhibitors (such as ritonavir, cobicistat,
ketoconazole, itraconazole, posaconazole, voriconazole, telithromycin, clarithromycin or josamycin)
with tacrolimus should be avoided. If unavoidable, tacrolimus blood levels should be monitored
frequently, starting within the first few days of co-administration, under the supervision of a transplant
specialist, to adjust the tacrolimus dose if appropriate in order to maintain similar tacrolimus exposure.
Renal function, ECG including the QT interval, and the clinical condition of the patient should also be
closely monitored.

Dose adjustment needs to be based upon the individual situation of each patient. An immediate dose
reduction at the time of treatment initiation may be required (see section 4.5).

Similarly, discontinuation of CYP3A4 inhibitors may affect the rate of metabolism of tacrolimus,
thereby leading to subtherapeutic blood levels of tacrolimus, and therefore requires close monitoring
and supervision of a transplant specialist.

CYP3A44 inducers

Concomitant use with CYP3A4 inducers may decrease tacrolimus blood levels, potentially increasing
the risk of transplant rejection. It is recommended that concomitant use of strong CYP3A4 inducers
(such as rifampicin, phenytoin, carbamazepine), with tacrolimus should be avoided. If unavoidable,
tacrolimus blood levels should be monitored frequently, starting within the first few days of
co-administration, under the supervision of a transplant specialist, to adjust the tacrolimus dose if
appropriate, in order to maintain similar tacrolimus exposure. Graft function should also be closely
monitored (see section 4.5).
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Similarly, discontinuation of CYP3A4 inducers may affect the rate of metabolism of tacrolimus,
thereby leading to supratherapeutic blood levels of tacrolimus, and therefore requires close monitoring
and supervision of a transplant specialist.

P-glycoprotein

Caution should be observed when co-administering tacrolimus with drugs that inhibit P-glycoprotein,
as an increase in tacrolimus levels may occur. Tacrolimus whole blood levels and the clinical
condition of the patient should be monitored closely. An adjustment of the tacrolimus dose may be
required (see section 4.5).

Herbal preparations

Herbal preparations containing St. John’s wort (Hypericum perforatum) or other herbal preparations
should be avoided when taking Prograf due to the risk of interactions that lead to either a decrease in
blood concentrations of tacrolimus and reduced clinical effect of tacrolimus, or an increase in blood
concentrations of tacrolimus and risk of tacrolimus toxicity (see section 4.5).

Other interactions

The combined administration of ciclosporin and tacrolimus should be avoided and care should be
taken when administering tacrolimus to patients who have previously received ciclosporin (see
sections 4.2 and 4.5).

High potassium intake or potassium-sparing diuretics should be avoided (see section 4.5).

Certain combinations of tacrolimus with drugs known to have neurotoxic effects may increase the risk
of these effects (see section 4.5).

Vaccination

Immunosuppressants may affect the response to vaccination and vaccination during treatment with
tacrolimus may be less effective. The use of live attenuated vaccines should be avoided.

Nephrotoxicity

Tacrolimus can result in renal function impairment in post-transplant patients. Acute renal impairment
without active intervention may progress to chronic renal impairment. Patients with impaired renal
function should be monitored closely as the dosage of tacrolimus may need to be reduced. The risk for
nephrotoxicity may increase when tacrolimus is concomitantly administered with drugs associated
with nephrotoxicity (see section 4.5). Concurrent use of tacrolimus with drugs known to have
nephrotoxic effects should be avoided. When co-administration cannot be avoided, tacrolimus trough
blood level and renal function should be monitored closely and dosage reduction should be considered
if nephrotoxicity occurs.

Gastrointestinal disorders

Gastrointestinal perforation has been reported in patients treated with tacrolimus. As gastrointestinal
perforation is a medically important event that may lead to a life-threatening or serious condition,
adequate treatments should be considered immediately after suspected symptoms or signs occur.

Since levels of tacrolimus in blood may significantly change during diarrhoea episodes, extra
monitoring of tacrolimus concentrations is recommended during episodes of diarrhoea.

Cardiac disorders

Ventricular hypertrophy or hypertrophy of the septum, reported as cardiomyopathies, have been
observed on rare occasions. Most cases have been reversible, occurring primarily in children with
tacrolimus blood trough concentrations much higher than the recommended maximum levels. Other
factors observed to increase the risk of these clinical conditions included pre-existing heart disease,
corticosteroid usage, hypertension, renal or hepatic dysfunction, infections, fluid overload, and
oedema. Accordingly, high-risk patients, particularly young children and those receiving substantial
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immunosuppression should be monitored, using such procedures as echocardiography or ECG pre-
and post-transplant (e.g. initially at three months and then at 9-12 months).

If abnormalities develop, dose reduction of Prograf therapy, or change of treatment to another
immunosuppressive agent should be considered. Tacrolimus may prolong the QT interval and may
cause Torsades de pointes. Caution should be exercised in patients with risk factors for QT
prolongation, including patients with a personal or family history of QT prolongation, congestive heart
failure, bradyarrhythmias and electrolyte abnormalities. Caution should also be exercised in patients
diagnosed or suspected to have Congenital Long QT Syndrome or acquired QT prolongation or
patients on concomitant medications known to prolong the QT interval, induce electrolyte
abnormalities or known to increase tacrolimus exposure (see section 4.5).

Lymphoproliferative disorders and malignancies

Patients treated with Prograf have been reported to develop Epstein-Barr virus (EBV)-associated
lymphoproliferative disorders and other malignancies, including skin cancers and Kaposi's sarcoma
(see section 4.8).

Patients switched to Prograf therapy should not receive anti-lymphocyte treatment concomitantly.
Very young (< 2 years), EBV-VCA-negative children have been reported to have an increased risk of
developing lymphoproliferative disorders.

Therefore, in this patient group, EBV-VCA serology should be ascertained before starting treatment
with Prograf. During treatment, careful monitoring with EBV-PCR is recommended. Positive
EBV-PCR may persist for months and is per se not indicative of lymphoproliferative disease or
lymphoma.

Kaposi’s sarcoma, including cases with aggressive forms of disease and fatal outcomes, has been
reported in patients receiving tacrolimus. In some cases, regression of Kaposi’s sarcoma has been
observed after reducing the intensity of immunosuppression.

As with other immunosuppressive agents, owing to the potential risk of malignant skin changes,
exposure to sunlight and UV light should be limited by wearing protective clothing and using a
sunscreen with a high protection factor.

As with other potent immunosuppressive compounds, the risk of secondary cancer is unknown.

Posterior reversible encephalopathy syndrome (PRES)

Patients treated with tacrolimus have been reported to develop posterior reversible encephalopathy
syndrome (PRES). If patients taking tacrolimus present with symptoms indicating PRES such as
headache, altered mental status, seizures, and visual disturbances, a radiological procedure (e.g. MRI)
should be performed. If PRES is diagnosed, adequate blood pressure and seizure control and
immediate discontinuation of systemic tacrolimus is advised. Most patients completely recover after
appropriate measures are taken.

Eye disorders

Eye disorders, sometimes progressing to loss of vision, have been reported in patients treated with
tacrolimus. Some cases have reported resolution on switching to alternative immunosuppression.
Patients should be advised to report changes in visual acuity, changes in colour vision, blurred vision,
or visual field defect, and in such cases, prompt evaluation is recommended with referral to an
ophthalmologist as appropriate.

Infections including opportunistic infections

Patients treated with immunosuppressants, including Prograf are at increased risk for infections
including opportunistic infections (bacterial, fungal, viral and protozoal) such as CMV infection, BK
virus associated nephropathy and JC virus associated progressive multifocal leukoencephalopathy
(PML). Patients are also at an increased risk of infections with viral hepatitis (for example, hepatitis B
and C reactivation and de novo infection, as well as hepatitis E, which may become chronic). These
infections are often related to a high total immunosuppressive burden and may lead to serious or fatal
conditions including graft rejection that physicians should consider in the differential diagnosis in
immunosuppressed patients with deteriorating hepatic or renal function or neurological symptoms.

Prograf Capsules MF 03/2025 Notification



Prevention and management should be in accordance with appropriate clinical guidance.

Thrombotic microangiopathy (TMA) (including haemolytic uraemic syndrome (HUS) and thrombotic
thrombocytopenic purpura (TTP))

The diagnosis of TMA, including thrombotic thrombocytopaenic purpura (TTP) and haemolytic
uraemic syndrome (HUS), sometimes leading to renal failure or a fatal outcome, should be considered
in patients presenting with haemolytic anaemia, thrombocytopenia, fatigue, fluctuating neurological
manifestation, renal impairment, and fever. If TMA is diagnosed, prompt treatment is required, and
discontinuation of tacrolimus should be considered at the discretion of the treating physician.

The concomitant administration of tacrolimus with a mammalian target of rapamycin (mTOR)
inhibitor (e.g. sirolimus, everolimus) may increase the risk of thrombotic microangiopathy (including

haemolytic uraemic syndrome and thrombotic thrombocytopenic purpura).

Pure Red Cell Aplasia

Cases of pure red cell aplasia (PRCA) have been reported in patients treated with tacrolimus. All
patients reported risk factors for PRCA such as parvovirus B19 infection, underlying disease or
concomitant medications associated with PRCA.

Excipients

As Prograf contains lactose, patients with rare hereditary problems of galactose intolerance, total
lactase deficiency or glucose-galactose malabsorption should not take this medicine.

The printing ink used to mark Prograf capsules 0.5 mg and 1 mg contains soya lecithin. In patients
who are hypersensitive to peanut or soya, the risk and severity of hypersensitivity should be weighed
against the benefit of using Prograf.

This medicine contains less than 1 mmol sodium (23 mg) per capsule, that is to say essentially
‘sodium-free’.

4.5 Interaction with other medicinal products and other forms of interaction

Metabolic interactions

Systemically available tacrolimus is metabolised by hepatic CYP3A4. There is also evidence of
gastrointestinal metabolism by CYP3A4 in the intestinal wall. Concomitant use of medicinal products
or herbal remedies known to inhibit or induce CYP3A4 may affect the metabolism of tacrolimus and
thereby increase or decrease tacrolimus blood levels. Similarly, discontinuation of such products or
herbal remedies may affect the rate of metabolism of tacrolimus and thereby the blood levels of
tacrolimus.

Pharmacokinetics studies have indicated that the increase in tacrolimus blood levels when
co-administered with inhibitors of CYP3A4 is mainly a result of increase in oral bioavailability of
tacrolimus owing to the inhibition of gastrointestinal metabolism. Effect on hepatic clearance is less
pronounced.

It is recommended strongly to closely monitor tacrolimus blood levels under supervision of a
transplant specialist, as well as, monitor for graft function, QT prolongation (with ECG), renal
function and other side effects including neurotoxicity, whenever substances which have the potential
to alter CYP3A4 metabolism are used concomitantly and to adjust or interrupt the tacrolimus dose if
appropriate in order to maintain similar tacrolimus exposure (see sections 4.2 and 4.4). Similarly,
patients should be closely monitored when using tacrolimus concomitantly with multiple substances
that affect CYP3 A4 as the effects on tacrolimus exposure may be enhanced or counteracted.

Medicinal products which have effects on tacrolimus are listed in the table below. The examples of

drug-drug interactions are not intended to be inclusive or comprehensive and therefore, the label of
each drug that is co-administered with tacrolimus should be consulted for information related to the
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route of metabolism, interaction pathways, potential risks, and specific actions to be taken with

regards to co-administration.

Medicinal products which have effects on tacrolimus

Drug/Substance Class or Name

Drug interaction effect

Recommendations concerning
co-administration

Grapefruit or grapefruit juice

May increase tacrolimus whole
blood trough concentrations and
increase the risk of serious
adverse reactions (e.g.
neurotoxicity, QT prolongation)
[see section 4.4].

Avoid grapeftruit or grapefruit
juice.

Ciclosporin

May increase tacrolimus whole
blood trough concentrations. In
addition, synergistic/additive
nephrotoxic effects can occur.

The simultaneous use of
ciclosporin and tacrolimus
should be avoided /see
section 4.4].

Products known to have
nephrotoxic or neurotoxic
effects:

aminoglycosides, gyrase
inhibitors, vancomycin,
sulfamethoxazole +
trimethoprim, NSAIDs,
ganciclovir, acyclovir,
amphotericin B, ibuprofen
cidofovir, foscarnet

May enhance nephrotoxic or
neurotoxic effects of tacrolimus.

Concurrent use of tacrolimus
with drugs known to have
nephrotoxic effects should be
avoided. When
co-administration cannot be
avoided, monitor renal function
and other side effects and adjust
tacrolimus dose if needed.

Strong CYP3A4 inhibitors:
antifungal agents (e.g.
ketoconazole, itraconazole,
posaconazole, voriconazole),
the macrolide antibiotics (e.g.
telithromycin, troleandomycin,
clarithromycin, josamycin),
HIV protease inhibitors (e.g.
ritonavir, nelfinavir,
saquinavir), HCV protease
inhibitors (e.g. telaprevir,
boceprevir, and the
combination of ombitasvir and
paritaprevir with ritonavir,
when used with and without
dasabuvir), nefazodone, the
pharmacokinetic enhancer
cobicistat and the kinase
inhibitors idelalisib, ceritinib.
Strong interactions have also
been observed with the
macrolide antibiotic
erythromycin.

May increase tacrolimus whole
blood trough concentrations and
increase the risk of serious
adverse reactions (e.g.
nephrotoxicity, neurotoxicity,
QT prolongation) which
requires close monitoring /see
section 4.4].

Rapid and sharp increases in
tacrolimus levels may occur, as
early as within 1-3 days after
co-administration, despite
immediate reduction of
tacrolimus dose. Overall
tacrolimus exposure may
increase >5 fold. When ritonavir
combinations are
co-administered, tacrolimus
exposure may increase >50 fold.
Nearly all patients may require a
reduction in tacrolimus dose and
temporary interruption of
tacrolimus may also be
necessary.

The effect on tacrolimus blood
concentrations may remain for
several days after
co-administration is completed.

It is recommended that
concomitant use should be
avoided. If co-administration of
a strong CYP3A4 inhibitor is
unavoidable, consider omitting
the dose of tacrolimus the day
the strong CYP3A4 inhibitor is
initiated. Reinitiate tacrolimus
the next day at a reduced dose
based on tacrolimus blood
concentrations. Changes in both
tacrolimus dose and/or dosing
frequency should be
individualized and adjusted as
needed based on tacrolimus
trough concentrations, which
should be assessed at initiation,
monitored frequently throughout
(starting within the first few
days) and re-evaluated on and
after completion of the CYP3A4
inhibitor. Upon completion,
appropriate dose and dosing
frequency of tacrolimus should
be guided by tacrolimus blood
concentrations. Monitor renal
function, ECG for QT
prolongation, and other side
effects closely.
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Drug/Substance Class or Name

Drug interaction effect

Recommendations concerning
co-administration

Moderate or weak CYP3A4
inhibitors:

antifungal agents (e.g.
fluconazole, isavuconazole,
clotrimazole, miconazole), the
macrolide antibiotics (e.g.
azithromycin, calcium channel
blockers (e.g. nifedipine,
nicardipine, diltiazem,
verapamil), amiodarone,
danazol, ethinylestradiol,
lansoprazole, omeprazole, the
HCV antivirals
elbasvir/grazoprevir and
glecaprevir/pibrentasvir, the
CMYV antiviral letermovir, and
the tyrosine kinase inhibitors
nilotinib, crizotinib, imatinib,
and (Chinese) herbal remedies
containing extracts of
Schisandra sphenanthera

May increase tacrolimus whole
blood trough concentrations and
increase the risk of serious
adverse reactions (e.g.
neurotoxicity, QT prolongation)
[see section 4.4]. A rapid
increase in tacrolimus level may
occur.

Monitor tacrolimus whole blood
trough concentrations
frequently, starting within the
first few days of
co-administration. Reduce
tacrolimus dose if needed [see
section 4.2].

Monitor renal function, ECG for
QT prolongation, and other side
effects closely.

In vitro the following
substances have been shown to
be potential inhibitors of
tacrolimus metabolism:
bromocriptine, cortisone,
dapsone, ergotamine,
gestodene, lidocaine,
mephenytoin, midazolam,
nilvadipine, norethisterone,
quinidine, tamoxifen

May increase tacrolimus whole
blood trough concentrations and
increase the risk of serious
adverse reactions (e.g.
neurotoxicity, QT prolongation)
[see section 4.4].

Monitor tacrolimus whole blood
trough concentrations and
reduce tacrolimus dose if needed
[see section 4.2].

Monitor renal function, ECG for
QT prolongation, and other side
effects closely.

Strong CYP3A4 inducers:
rifampicin, phenytoin,
carbamazepine, apalutamide,
enzalutamide, mitotane, or
St. John’s wort (Hypericum
perforatum)

May decrease tacrolimus whole
blood trough concentrations and
increase the risk of rejection
[see section 4.4]. Maximal
effect on tacrolimus blood
concentrations may be achieved
1-2 weeks after
co-administration. The effect
may remain 1-2 weeks after
completion of the treatment.

It is recommended that
concomitant use should be
avoided. If unavoidable, patients
may require an increase in
tacrolimus dose. Changes in
tacrolimus dose should be
individualized and adjusted as
needed based on tacrolimus
trough concentrations, which
should be assessed at initiation,
monitored frequently throughout
(starting within the first few
days) and re-evaluated on and
after completion of the CYP3A4
inducer. After use of the
CYP3A4 inducer has ended,
tacrolimus dose may need to be
adjusted gradually. Monitor
graft function closely.
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Moderate CYP3A4 inducers:
metamizole, phenobarbital,
isoniazid, rifabutin, efavirenz,
etravirine, nevirapine; weak

May decrease tacrolimus whole
blood trough concentrations and
increase the risk o