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Examples of transporter information in selected Summaries of Product Characteristics 
(SPCs) of drugs marketed for many years and recently approved drugs*  

 

Drug SPC USA SPC Germany 
Adefovir Hepsera: no information on specific 

transporters  
  
Co-administration with drugs that reduce 
renal function or compete for active tubular 
secretion may increase serum concentrations 
of adefovir or the co-administered drug. 

Hepsera: caution in patients, which are treated 
with drugs, which are eliminated with the same 
renal transporter (OAT1)  

Cidofovir Vistide: no information on specific 
transporters; VISTIDE must be administered 
with probenecid. 

Vistide: no information on specific transporters; 
oral probenecid must be coadministered in 
order to minimize the risk for nephrotoxicity 

Dabiga-
tran 

Pradaxa (indicated to reduce the risk of 
stroke and systemic embolism in patients 
with non-valvular atrial fibrillation): 
Dabigatran etexilate is a substrate of the 
efflux transporter P-gp. 
 
P-gp inducers: The concomitant use of 
PRADAXA with P-gp inducers (e.g. rifampin) 
reduces exposure to dabigatran and should 
generally be avoided. 
  
P-gp inhibitors: dronedarone and systemic 
ketoconazole in patients with moderate renal 
impairment (CrCl 30-50 mL/min): Consider 
reducing PRADAXA dose to 75 mg twice 
daily. The use of P-gp inhibitors (verapamil, 
amiodarone, quinidine, and clarithromycin) 
does not require a dose adjustment of 
PRADAXA. These results should not be 
extrapolated to other P-gp inhibitors. 
 
P-gp inhibitors in patients with severe renal 
impairment (CrCl <30 mL/min): PRADAXA 
use not recommended 
 
P-gp inhibition and impaired renal function 
are the major independent factors that 
result in increased exposure to dabigatran. 
Concomitant use of P-gp inhibitors in 
patients with renal impairment is expected 
to produce increased exposure of 
dabigatran compared to that seen with 
either factor alone.  

Pradaxa (indicated to (1) reduce the risk of 
stroke and systemic embolism in patients with 
non-valvular atrial fibrillation and one or more 
risk factors and for (2) primary prevention of 
venous thromboembolic events in adult 
patients after elective surgical replacement of 
hip or knee joint): 
Dabigatran is no substrate of the efflux 
transporter P-gp; however, its prodrug 
dabigatran etexilate is a substrate of P-gp. 
 
P-gp inducers: Reduced dabigatran plasma 
concentrations have to be expected with 
simultaneous administration of P-gp inducers 
(e.g., rifampin, St John’s wort [Hypericum 
perforatum], carbamazepine or phenytoin). 
The simultaneous administration should be 
avoided. 
 
P-gp inhibitors: Increased dabigatran plasma 
concentrations have to be expected with 
simultaneous administration of strong P-gp 
inhibitors (e.g., amiodarone, verapamil, 
quinidine, ketoconazole, dronedarone, and 
clarithromycin). Simultaneous use of 
dabigatran with strong P-gp inhibitors requires 
close monitoring. 
 
The systemic use of ketoconazole, 
cyclosporine, itraconazole, tacrolimus and 
dronedarone is contraindicated. 
 
Indication (1): The use of amiodarone or 
quinidine does not require a dose adjustment 
of PRADAXA. PRADAXA should be reduced to 
110 mg twice daily with concomitant 
administration of verapamil. 
 
Indication (2): PRADAXA dose should be 
reduced to 75 mg twice daily when 



amiodarone, quinidine or verapamil are 
administered concomitantly. In patients with 
moderately reduced renal function and 
concomitant use of dabigatran etexilate and 
verapamil, dose reduction of PRADAXA to 75 
mg once daily should be considered. 
 
The following strong P-gp inhibitors were not 
tested clinically. However, based on in vitro 
data a similar effect can be expected as with 
ketoconazole: itraconazol, tacrolimus und 
cyclosporine; these drugs are contraindicated. 
For posaconazole, neither clinical nor in-vitro 
data are available; simultaneous use with 
PRADAXA is not recommended. 

Digoxin /  
ß-Acetyl-
digoxin 

Lanoxin: no information on specific 
transporters.  
 
Quinidine, verapamil, amiodarone, 
propafenone, indomethacin, itraconazole, 
alprazolam, and spironolactone raise the 
serum digoxin concentration due to a 
reduction in clearance and/or in volume of 
distribution of the drug, with the implication 
that digitalis intoxication may result. 
Erythromycin and clarithromycin (and 
possibly other macrolide antibiotics) and 
tetracycline may increase digoxin absorption 
in patients who inactivate digoxin by bacterial 
metabolism in the lower intestine, so that 
digitalis intoxication may result. 

Novodigal: Digoxin is a P-gp substrate. Thus, 
P-gp inhibitors can increase digoxin serum 
concentrations by increasing absorption and / 
or decreasing renal clearance. 

Metformin Glucophage: no information on specific 
transporters 
 
Cationic drugs (e.g., amiloride, digoxin, 
morphine, procainamide, quinidine, quinine, 
ranitidine, triamterene, trimethoprim, or 
vancomycin) that are eliminated by renal 
tubular secretion theoretically have the 
potential for interaction with metformin by 
competing for common renal tubular 
transport systems. Such interaction between 
metformin and oral cimetidine has been 
observed in normal healthy volunteers in both 
single-and multiple-dose, metformin-cimeti-
dine drug interaction studies, with a 60% 
increase in peak metformin plasma and 
whole blood concentrations and a 40% 
increase in plasma and whole blood 
metformin AUC. There was no change in 
elimination half-life in the single-dose study. 
Metformin had no effect on cimetidine 
pharmacokinetics. Although such interactions 
remain theoretical (except for cimetidine), 
careful patient monitoring and dose 
adjustment of GLUCOPHAGE or 
GLUCOPHAGE XR and/or the interfering 
drug is recommended in patients who are 
taking cationic medications that are excreted 
via the proximal renal tubular secretory 
system. 
 
 

Glucophage (10/2010): no information on 
specific transporters; no DDIs leading to 
reduced metformin clearance named (e.g. 
cimetidine) 
 
Renal clearance of metformin is > 400 ml/min, 
which indicates, that metformin is eliminated 
by glomerular filtration and tubular secretion. 
 



Nilotinib Tasigna: Nilotinib is a substrate of the efflux 
transporter P-glycoprotein (P-gp, ABCB1). If 
Tasigna is administered with drugs that 
inhibit P-gp, increased concentrations of 
nilotinib are likely, and caution should be 
exercised. 
 
Nilotinib inhibits human P-glycoprotein (P-
gp). If Tasigna is administered with drugs that 
are substrates of Pgp, increased concentra-
tions of the substrate drug are likely, and 
caution should be exercised. 

Tasigna: Nilotinib is primarily metabolized in 
the liver and it is also a substrate of the 
multidrug efflux pump P-glycoprotein (P-gp). 
Therefore, nilotinib absorption and subsequent 
elimination of systemically absorbed nilotinib 
can be modified by compounds, which have an 
effect on CYP3A4 and/or P-gp. 
 

Pitava-
statin 

Livalo: no information on specific transporters Livazo: Pitavastatin is actively transported by 
different hepatic uptake transporters (including 
OATP1B1 and OATP1B3) into hepatocytes, 
the site of pitavastatin’s action and 
metabolism. This property plays possibly a role 
for some of the interactions described below…  
 
Plasma AUC is variable (4-fold).  This 
variability could largely be explained by a 
polymorphism in SLCO1B1 (the gene 
encoding for OATP1B1). 
 
Pitavastatin is no substrate of P-glycoprotein. 

Prami-
pexol 

Mirapex: The renal clearance of pramipexole 
is approximately 400 mL/min (CV=25%), 
approximately three times higher than the 
glomerular filtration rate. Thus, pramipexole 
is secreted by the renal tubules, probably by 
the organic cation transport system. 
 
Cimetidine, a known inhibitor of renal tubular 
secretion of organic bases via the cationic 
transport system, caused a 50% increase in 
pramipexole AUC and a 40% increase in 
half-life. 
 
Other known organic cation transport 
substrates and/or inhibitors (e.g., cisplatin 
and procainamide) may also decrease the 
clearance of pramipexole. 
 
Probenecid, a known inhibitor of renal tubular 
secretion of organic acids via the anionic 
transporter, did not noticeably influence 
pramipexole pharmacokinetics. 

Sifrol: Inhibitors or competitors of active renal 
elimination: cimetidine reduces renal clearance 
of pramipexole by approximately 34 %, 
probably by inhibition of the cationic secretory 
transport system of renal tubuli. Therefore, 
drugs, which inhibit this active renal secretion 
in the tubuli or are eliminated via this route 
(e.g. cimetidine, amantadine, mexiletine, 
zidovudine, cisplatin, quinine and 
procainamide, which interact with pramipexole) 
can lead to a reduced pramipexole clearance. 
A dose reduction of pramipexole should be 
considered, if these drugs are coadministered 
with Sifrol. 
 

Rivaroxa-
ban 

Xarelto: Rivaroxaban is a substrate of the 
efflux transporter proteins P-gp and ABCG2 
(also abbreviated Bcrp). Rivaroxaban's 
affinity for influx transporter proteins is 
unkown. 
 
In vitro data also indicates a low rivaroxaban 
inhibitory potential for P-gp and ABCG2 
transporters. 
 
Avoid concomitant administration of 
XARELTO with combined P-gp and strong 
CYP3A4 inhibitors (e.g., ketoconazole, 
itraconazole, lopinayir / ritonayir, ritonavir, 
indinavir / ritonayir, and conivaptan) which 
cause significant increases in rivaroxaban ex-

Xarelto: Rivaroxaban is a substrate of the 
transporter protein P-gp (P-glycoprotein) and 
Bcrp (breast cancer resistance protein) 
according to in vitro studies. 
 
CYP3A4 and P-gp inhibitors: The concomitant 
administration of rivaroxaban and 
ketoconazole (400 mg o.d.) or ritonavir (600 
mg b.i.d.) lead to a 2.6.-fold and 2.5.-fold 
increase in mean AUC, respectively… 
This increase was paralleled by a significant 
increase of pharmacodynamics effects, which 
can lead to an increased risk of bleeding. 
Therefore, application of Xarelto to patients, 
which are simultaneously treated with azole-
antimycotics such as ketoconazole, 



posure that may increase bleeding risk. 
 
Based on simulated pharmacokinetic data, 
patients with renal impairment receiving 
XARELTO with drugs that are combined P-gp 
and weak or moderate CYP3A4 inhibitors ( 
e.g., erythromycin, azithromycin,diltiazem, 
verapamil, quinidine, ranola-
zine,dronedarone, amiodarone, and 
felodipine), may have significant increases in 
exposure compared with patients with normal 
renal function and no inhibitor use, since both 
pathways of rivaroxaban elimination are 
affected. Since these increases may increase 
bleeding risk, use XARELTO in this situation 
only if the potential benefit justifies the 
potential risk. 

itraconazole, voriconazole und posaconazole 
or with HIV-protease inhibitors, is not recom-
mended. These compounds are strong 
inhibitors of CYP3A4 and P-gp. 
 
It is expected for compounds, which inhibit 
only one of the elimination pathways of 
rivaroxaban, either CYP-3A4 or P-gp, that they 
increase rivaroxaban plasma concentrations to 
a minor extent. For example, clarithromycin 
(500 mg b.i.d.) a strong inhibitor of CYP3A4 
and a moderate inhibitor of P-gp, lead to a 
1.5.-fold increase in mean AUC… This 
increase is considered as clinically not 
relevant.  

Rosuva-
statin 

Crestor: no information on specific 
transporters 
 

Crestor: OATP-C is involved in hepatic uptake 
of rosuvastatin. This transporter is important 
for elimination of rosuvastatin via the liver. 

Sitagliptin Januvia: Elimination of sitagliptin occurs 
primarily via renal excretion and involves 
active tubular secretion. Sitagliptin is a 
substrate for human organic anion 
transporter-3 (hOAT-3), which may be 
involved in the renal elimination of sitagliptin. 
The clinical relevance of hOAT-3 in sitagliptin 
transport has not been established. 
Sitagliptin is also a substrate of p-
glycoprotein, which may also be involvd in 
mediating the renal elimination of sitagliptin. 
However, cyclosporine, a P-glycoprotein 
inhibitor, did not reduce the renal clearance 
of sitagliptin. 
 
Co-administration of multiple twice-daily 
doses of sitagliptin with metformin, an OCT 
substrate, did not meaningfully alter the 
pharmacokinetics of metformin in patients 
with type 2 diabetes. Therefore, sitagliptin is 
not an inhibitor of OCT-mediated transport. 
 
In Vitro Assessment of Drug Interactions 
Sitagliptin is a P-glycoprotein substrate, but 
does not inhibit p-glycoprotein mediated 
transport of digoxin. 

Januvia: In humans, sitagliptin is a substrate of 
the organic cation transporter 3 (human 
organic anionic transporter-3, hOAT-3), which 
could be involved in renal elimination of 
sitagliptin. The clinical importance of hOAT-3 
for sitagliptin transport is still unknown.  
 
Sitagliptin is also a substrate of P-glycoprotein, 
which could also play a role for sitagliptin renal 
elimination. However, cyclosporine, a p-
glycoprotein inhibitor, did not reduce the renal 
clearance of sitagliptin. 
 
Sitagliptin is no substrate of OCT-2-, OAT-1- or 
PEPT-1/2-mediated transport. 
 
Sitagliptine inhibits in vitro using 
therapeutically relevant concentrations neither 
OAT-3- (IC50 = 160 µM) nor P-glycoprotein- 
(up to 250 µM) mediated transport. In a clinical 
study, sitagliptin had a minor effect on digoxin 
plasma concentrations, which indictes that 
sitagliptin moderately inhibits P-glycoprotein. 
 
OAT-3-mediated sitagliptine transport was 
inhibited by probenecid; the risk for clinically 
relevant interactions is considered as low. The 
simultaneous administration with OAT-3-
inhibitors has not been tested yet. 

Simva-
statin 

Zocor: no information on specific transporters Zocor: no information on specific transporters 

* For better readability the information provided is compiled from the different SPC sections. The text 
shown here is not always word-by-word. Some sections have also been omitted if not relevant for the 
transporter aspects. Please consult latest SPCs for complete information and therapeutic decisions. The 
text extraction from the SPCs was done end of July 2012. 
 
 
 


