DDpred User's Guide

The DDpred software described in this document is a beta version released in october 2020.
DDpred has been tested in Google Chrome, Firefox and Microsoft Edge only. Others web browsers
may work but without guarantee.

DDpred allows the user to quantitatively predict the impact of pharmacokinetic drug-drug interactions
that are mediated by cytochromes (CYPs), after oral administration of a new chemical entity (NCE).
This NCE might be a substrate, an inhibitor and/or an inducer of one or several CYPs.
DDpred calculations are based on static (steady-state) equations developed for physiologically-based
pharmacokinetic models. The drug specific parameters are determined from in vivo experiments in
human subjects (i.e. clinical drug-drug interaction studies).
Two kind of parameters are estimated:
- For substrates, the Contribution Ratio (named CR) of each CYP to its intrinsic clearance. This is
analogous to the the fraction metabolized (fm), which is determined from in vitro experiments.
- For perpetrators, the potency of inhibition or induction of each CYP, named IX. Potency of
inhibition ranges from -1 (full inhibition) to 0 (no inhibition). Potency of induction ranges from 0 (no
induction) to infinity (full induction), although no value above 15 have been found so far.

For a further introduction to DDpred, see the FAQ pages 27 to 30.
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1. Description of a typical run

Licensees of “Drug Interaction Database” from the University of Washington (DIDB-UW) access
thanks to a dedicated link in DIDB. Upon the first connection, the user must accept the Terms of Use.
Other users enter in the application with a login and a password.
In either case, the following window appears:

Enter the drug name (say newdrug). This name will be used in all tables of the report.
Click on "Next Step" button. The following window appears:
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This table allows you to summarize the in vitro data available for the new drug. This table is copied in
the report and is intended to document the choice of the interactors in the clinical studies.

If newdrug is a substrate, you may select several CYPs in the Substrate column. The following choice
will appear at the bottom of the screen:

Select the Drug characteristics (by default, the answer is: Not a prodrug). Note : the case where the
same CYPs are involved both in the formation and the elimination of the active metabolite of a
prodrug cannot be accommodated.
If newdrug is a prodrug and the CYPs are involved in its elimination only, then the in vitro data
describe the CYPs involved in the elimination of the active metabolite.
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If newdrug is a prodrug and the CYPs are involved in its formation only, then the Substrate column
decribes the CYPs involved in the formation of the active metabolite.

If newdrug is an interactor, you may select several CYPs in the Inhibitor and/or the Inducer columns.

If newdrug is a both a substrate and an interactor, and you wish to estimate the parameters for both
cases, then you have to carry out TWO separate runs: one for newdrug as a substrate, the other for
newdrug as an interactor.

For example, assume that newdrug is a substrate of CYP3A4 and CYP2D6:

Note that once you have checked one or several boxes in the Substrate column, you cannot check any
box in the Inhibitor and Inducer column. Conversely, once you have checked one or several boxes in
the Inhibitor or Inducer column, you cannot check any box in the Substrate column.
Click on "Next Step" button. The following window appears:
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Click on "Add a study" to enter the data pertaining to the first clinical study. A clinical study is
understood as a drug-drug interaction study conducted with newdrug, where newdrug plays the role of
either a victim drug or an interactor (inhibitor or inducer). The typical design is a 2x2 crossover study
in two periods, separated by a wash-out. The study may be a single dose or repeated dose study. The
ratio of the geometric means of substrate AUC, AUC*/AUC, is the metrics used in DDpred
computations. In the current version of DDpred, it is not possible to estimate the CRs of a new drug
using "pure" pharmacogenetic sudies, i.e. studies where there is no drug-drug interaction.
The following window appears:
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Enter the data in each field. The fields marked with an * are mandatory.
“Learning” studies are meant to estimate the characteristic parameters of newdrug. At least one
learning study per parameter to estimate is required. “Validation” studies are optional and to be
entered if you wish to compare the prediction of the model, based on the parameters estimated thanks
to the learning studies, to the AUC ratios observed in the validation studies.
If newdrug was a substrate in the study, then the study must have been conducted with one of the
interactors available in DDpred drug list, at a dose level defined by DDpred. For example, if the study
involved newdrug + ketoconazole 400 mg single dose, choose "Ketoconazole 200-400 mg/d" in the
list "Interactor", and enter "400" in the field "Interactor Daily Dose" (the latter information is
facultative).
If newdrug was an inhibitor in the study, then the study must have been conducted with one of the
substrates available in DDpred drug list. Here, the dose level of the substrate is not constrained,
because the results are independent of the substrate dose, provided that its kinetics is linear.

For example, the filled window may look as follows:

Note that the Geometric Means, which are not required for the computation, have been left to the
default value (zero).
Click on the “Save” button. The following window appears:
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Since newdrug is a substrate of CYP3A4 and CYP2D6, we need at least two clinical studies (one with
a CYP3A4 inhibitor, one with a CYP2D6 inhibitor) to estimate all the parameters. To enter the second
clinical study, click on the “+ ADD STUDY” button. For example, the filled window for the second
study may look as follows:

Note that in this study, the subjects were genotyped for CYP2D6 and two subgroups were included. If
the subjects were not genotyped, the CYP and Genotype columns are left as “Unknown”.
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Once all the required data have been entered, click on the "Save" button. The following window
appears:

Click on the “Next Step” button.
The number of clinical studies to be entered must be greater or equal to the number of parameters (the
CRs or the IXs) to be estimated. For example, assume that in vitro studies suggest that newdrug is
metabolized by CYP3A4 and CYP2D6, and that newdrug inhibits CYP2C9. Hence you wish to
estimate CR3A4, CR2D6 and IX2C9 of newdrug. Three clinical studies (or more) are necessary for doing
so: one involving an inhibitor or an inducer of at least CYP3A4 (e.g. newdrug + ketoconazole or
newdrug + rifampicin), one involving an inhibitor of at least CYP2D6 (e.g. newdrug + paroxetine),
one involving a substrate of at least CYP2C9 (e.g. warfarine + newdrug). Two separate runs must be
performed: the first with newdrug as a substrate (to estimate CR3A4 and CR2D6), the second with
newdrug as an inhibitor (to estimate IX2C9).

The following window appears:
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When the input data do not support the estimation of a parameter, the corresponding box cannot be
checked and an error message will appear in a tooltip.
Here there are two parameters to estimate, namely the Contribution Ratio of CYP3A4 and that of
CYP2D6 in newdrug clearance. Check the 3A4 and 2D6 boxes and click on the “Generate Report”
button.

After a few seconds required for computations, the following window appears, allowing to save the
Excel file containing the results:
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Click on OK or Cancel as desired.
The online results are organized in six tabs:
The first tab “User Data” is a summary of the data that have been entered for the computation of
newdrug parameters.
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The second tab”Parameter Estimation” contains several pieces of information:
- The parameter estimates. Here, newdrug is a substrate of CYP3A4 and CYP2D6, and two
clinical studies were available. Hence the Contribution Ratio of each CYP has been estimated:

- Two plots (one for each parameter) showing the 50 estimates obtained by a parametric
bootstrap of the geometric mean AUC ratio of the clinical studies. Only the first plot (corresponding to
CR3A4) is shown below:

This plot is considered as correct if the blue points (the 50 estimates of CR3A4) are randomly
scattered around the orange line (the mean of the 50 estimates). If the plot is not correct, the estimation
is not robust and the results should be regarded with caution. This may happen when there are multiple
solutions to the estimation problem.
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- The plot of the “Computed AUC ratio”, y-axis, versus “Simulated AUC ratio”, x-axis,
corresponding to the 50 bootstrapped data (see above). Here the simulated AUC ratios are the
pseudoexperimental data, while the computed AUC ratios are the predicted values, using the
parameters estimates of each of the 50 replicates.

This plot is considered as correct if the blue points (the 50 AUC ratios for each study or subgroup) are
randomly scattered around the orange line (the identity line). If the plot is not correct, the clinical
studies are not consistent, i.e. they carry contradictory information about the parameter values. Here
the plot is quite correct.
Note that, depending on the sequence of random number generated during the bootstrap procedure, the
results displayed on your own computer may differ slightly. The differences, however, do not have
clinical consequences.

Incorrect plots may originate from the violation of an underlying assumption of DDpred. General
reasons for inconsistencies are as follows :
- Other interaction mechanisms, not accounted for in DDpred, may operate, e.g. interaction mediated
by a transporter.
- The kinetics of the substrate is non linear.
- There is a mutual interaction between the substrate and the interactor.
- The drugs were not given simultaneously in the clinical trial.
- The steady-state was far from being reached.
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- CYP polymorphism was not taken into account (i.e. subjects were not genotyped or phenotyped, and
this may be important for some of the drugs involved).
- Renal or hepatic function was altered (in DDpred, the internal values are all defined for subjects with
a normal renal and hepatic function).
In case of incorrect plots, consider the following:
- If the underlying assumptions are not satisfied in a clinical study, this study should be deleted.
- If possible, add others learning studies.

The third tab, “Inhibition Predictions”, contains a plot of the Top 10 interactions by inhibition of
newdrug metabolism:

Below this plot, interactions by CYP inhibtion are listed. A fragment of the table is shown below:
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Note that the percentiles 5-95 represent the tolerance interval (i.e. the distribution of the AUC ratio in
the population). This is NOT a confidence interval of the point estimate of the predicted AUC ratio.

The fourth tab, “Induction Predictions”, follows exactly the same presentation as the former tab.
Only the Top10 plot is shown below.
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In the fifth tab, “Lack of interaction”, a list of non interaction is displayed:

These drugs are interactors that do not inhibit CYP3A4 or CYP2D6, hence drugs that are not expected
to interact with newdrug.

The last tab, “Polymorphism Predictions”, contains two tables. The first one describes the impact of
genetic polymorphism (without interacting drug) on newdrug exposure:

This table is displayed only if a polymorphic cytochrome is involved in newdrug metabolism. The
polymorphic cytochromes known in DDpred are CYP2D6, CYP2C9 and CYP2C19. For each of these
15

cytochromes, 5 genotypes or group of genotypes are defined, which cover the most frequent variants.
The symbolism reads as follows. The range of allele numbers considered to have the same activity are
grouped by a “-“ symbol. For example, alleles 3 to 8 of CYP2D6 have no activity, hence they are
grouped as *3-8. So, the *1-2*3-8 line may represent any genotype such as *1*3, *1*5, *2*4, *2*8,
etc. The AUC ratio is denoted as XM/EM, where EM stands for Extensive Metabolizer (i.e. *1*1).
XM stands for either UM (Ultra Metabolizer), or IM (Intermediate Metabolizer), or PM (Poor
Metabolizer).
Below this table, interactions by CYP inhibition or induction, according to the different genotypes, are
listed. Note that the reported AUC ratio is AUCXM* / AUCXM, not AUCXM* / AUCEM. A fragment of
the table is shown below:

The same information (unless the plots) is put in the Excel file.
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2. Test cases

By clicking on the button "View Report", a report is generated, allowing the user to compare the
output on his or her computer with the reference output.
Part of the output for Test case #1 is shown below:
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Part of the output for Test case #2 is shown below:
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3. List of interactors

Abiraterone 1000 mg/d

Duloxetine 60-120 mg/d

Lopinavir/r 800 mg/d

Ranitidine 300-600 mg/d

Amiodarone 1200 mg/d

Ecstasy 1.5 mg/kg

Lumacaftor 800 mg/d

Ribociclib 600 mg/d

Amlodipine 10 mg/d

Efavirenz 600 mg/d

Lurasidone 120 mg/d

Rifabutin 300 mg/d

Aprepitant 80 mg/d

Enoxacin 400-800 mg/d

Methoxsalen 1.2 mg/kg

Rifampicin 1200 mg/d

Armodafinil 250 mg/d

Enzalutamide 160 mg/d

Mexiletine 100-200 mg/d

Rifampicin 450-600 mg/d

Artemisinin 500 mg/d

Erythromycin 1000-2000 mg/d

Mibefradil 50-100 mg/d

Ritonavir 200-400 mg/d

Asunaprevir 400 mg/d

Escitalopram 20 mg/d

Miconazole 125 mg/d

Ritonavir 600-800 mg/d

Azithromycin 250-500 mg/d

Eslicarbazepine 800-1200 mg/d

Mirabegron 100 mg/d

Rofecoxib 12.5-50 mg/d

Benzbromarone 50 mg/d

Esomeprazole 30-40 mg/d

Mitotane 1-10 g/d

Rolapitant 180 mg

Bicalutamide 150 mg/d

Ethinylestradiol 0.02-0.03 mg/d

Moclobemide 300 mg/d

Roxithromycin 300 mg/d

Boceprevir 800x3 mg/d

Etravirine 800 mg bid

Modafinil 400 mg/d

Rucaparib 1200 mg/d

Bosentan 125-250 mg/d

Fleroxacin 400 mg/d

Nefazodone 400 mg/d

Rufinamide 800 mg/d

Bosentan 500-1000 mg/d

Fluconazole 100 mg/d

Nicardipine 30-100 mg/d

Saquinavir 3600 mg/d

Bupropion 150-300 mg/d

Fluconazole 200 mg/d

Nitisinone 80 mg/d

Sertraline 150-200 mg/d

Caffeine 300 mg/d

Fluconazole 400 mg/d

Norfloxacin 1600 mg/d

Simeprevir 150 mg/d

Carbamazepine 200-600 mg/d

Fluoxetine 20-60 mg/d

Noscapine 150 mg/d

St John's Wort 600-900 mg/d

Casopitant 120 mg/d

Fluvastatin 40-80 mg/d

Oltipraz 125 mg/d

Sulfamethizole 600 mg/d

Casopitant 30 mg/d

Fluvoxamine 50-200 mg/d

Omeprazole 40-80 mg/d

Sulfaphenazole 1000 mg/d

Ciclosporin 100 mg/d

Gatifloxacin 400 mg/d

Oxcarbazepin 900 mg/d

Telaprevir 750x3 mg/d

Cimetidine 800-1200 mg/d

Grapefruit juice Dbl Strength

Palbociclib 125 mg/d

Telithromycin 800 mg/d

Cinacalcet 90 mg/d

Grapefruit juice Reg Strength

Panobinostat 20 mg/d

Terbinafine 150-250 mg/d

Ciprofloxacin 750-1500 mg/d

Grepafloxacin 600 mg/d

Pantoprazole 80 mg/d

Teriflunomide 14 mg/d

Clarithromycin 500-1000 mg/d

Hydroxychloroquine 800 mg/d

Paroxetine 20 mg/d

Thiabendazole 500 mg/d

Clobazam 40 mg/d

Idelalisib 300 mg/d

Pazopanib 800 mg/d

Thioridazine 40-50 mg/d

Clopidogrel 75 mg/d

Imatinib 400 mg/d

Pefloxacin 400 mg/d

Ticagrelor 90x2 mg/d

Cobicistat 200 mg/d

Isavuconazole 200 mg/d

Pentobarbital 100 mg/d

Ticlopidine 300 mg/d

Crizotinib 500 mg/d

Itraconazole 100-200 mg/d

Phenobarbital 100 mg/d

Tobacco 10-20 /d

Dabrafenib 300 mg/d

Ivabradine 10 mg/d

Phenylpropanolamine 75 mg/d

Tosufloxacin 450 mg/d

Darifenacin 30 mg/d

Josamycin 2000 mg/d

Phenytoin 300-400 mg/d

Troleandomycin 1-2 g/d

Darunavir/r 800-1200 mg/d

Ketoconazole 200-400 mg/d

Pioglitazone 45 mg/d

Valproate 400 mg/d

Diltiazem 120-270 mg/d

Lapatinib 1250 mg/d

Pipemidic acid 1600 mg/d

Valproate 800 mg/d

Diltiazem 60-120 mg/d

Lesinurad 400 mg/d

Posaconazole 300 mg/d

Vemurafenib 1920 mg/d

Diphenhydramine 150 mg/d

Letermovir 480 mg/d

Posaconazole 800 mg/d

Verapamil 240-480 mg/d

Dronedarone 800 mg/d

Levomepromazine 20 mg/d

Propafenone 300-675 mg/d

Voriconazole 400-800 mg/d

Lomitapide 60 mg/d

Quinidine 50-200 mg/d

Zafirlukast 80 mg
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4. List of substrates (a.m. means active moiety)
Abemaciclib a.m.

Citalopram

Fluoxetine

Melatonin

Pimozide

Solifenacin

Acenocoumarol S

Clarithromycin

Flurbiprofen

Mephobarbital

Pirfenidone

Sunitinib

Agomelatine

Clomipramine

Fluvastatin

Methylprednisolone Piroxicam

Tacrine

Alisporivir

Clopidogrel

Fluvoxamine

Metoclopramide

Pitolisant

Tacrolimus

Alprazolam

Clozapine

Fostamatinib a.m.

Metoprolol S

Pomalidomide

Tadalafil

Amitriptyline

Cobimetinib

Frovatriptan

Mexiletine R

Ponatinib

Tamoxifen

Amlodipine

Codeine

Gefitinib

Mexiletine S

Praziquantel

Tamsulosin

Amprenavir

Colchicin

Gemigliptin

Mianserine S

Prednisolone

Tasimelteon

Antipyrine

Crizotinib

Gliben-Glyburide

Midazolam

Proguanil

Telithromycin

Apatinib

Dabrafenib

Gliclazide

Mirabegron

Propafenone

Theophylline

Apremilast

Daclatasvir

Glimepiride

Mirtazapine

Propranolol

Thioridazine

Aprepitant

Dasatinib

Haloperidol

Mizolastine

Quetiapine

Ticagrelor

Aripiprazole

Desipramine

Hydrocodone

Moclobemide

Quinidine

Tizanidine

Asenapine

Dexamethasone

Ibrutinib (fasten)

Naloxegol

Quinine

Tofacitinib

Atomoxetine

Dextromethorphan

Ibrutinib (with food) Naproxen

Rabeprazole

Tolbutamide

Atorvastatin

Diazepam

Ibuprofen R

Nateglinide

Ramelteon

Tolterodine

Axitinib

Diclofenac

Ibuprofen S

Nebivolol

Ramosetron

Tolvaptan

Bedaquiline

Dienogest

Idelalisib

Nelfinavir

Ranolazine

Torsemide

Benzbromarone

Disopyramide

Imatinib

Nelfinavir a.m.

Rasagiline

Tramadol RR

Boceprevir

Docetaxel

Imipramine

Netupitant

Regorafenib

Tramadol SS

Bosutinib

Domperidone

Indomethacin

Nifedipine

Ribociclib

Trazodone

Brexpiprazole

Dronedarone

Irbesartan

Nilotinib

Rifabutin

Triazolam

Buprenorphine

Duloxetine

Isavuconazole

Nisoldipine

Rilpivirine

Trimipramine

Buspirone

Eletriptan

Ivabradine

Nortriptyline

Risperidone

Tropisetron

Cabozantinib

Eplerenone

Ivacaftor

Olanzapine

Risperidone a.m.

Ulipristal

Caffeine

Erlotinib

Ketoconazole

Olaparib

Rivaroxaban

Vandetanib

Carbamazepine

Escitalopram

Lansoprazole

Omeprazole

Roflumilast

Vardenafil

Cariprazine a.m.

Esomeprazole

Lapatinib

Ondansetron

Ropinirole

Venlafaxine R

Carvedilol R

Estradiol valerate

Lidocaine

Oxycodone

Ruxolitinib

Venlafaxine RS

Carvedilol S

Ethinylestradiol

Lomitapide

Palbociclib

Saquinavir

Venlafaxine S

Casopitant

Etizolam

Loratadine

Palonosetron

Saxagliptin

Vilazodone

Celecoxib

Etravirine

Lornoxicam

Pantoprazole

Sertraline

Voriconazole

Cerivastatin

Everolimus

Losartan

Paroxetine

Sibutramine

Vortioxetine

Chlorpheniramine S

Felodipine

Lovastatin

Pazopanib

Sildenafil

Warfarin S

Ciclosporin

Fesoterodine a.m.

Lurasidone

Perhexilline

Silodosin

Zafirlukast

Cilostazol

Flecainide R

Maprotiline

Perphenazine

Simvastatin

Zolpidem

Cinacalcet

Flibanserin

Maraviroc

Phenobarbital

Siponimod

Zopiclone

Cisapride

Fluindione

Mefloquine

Phenytoin

Sirolimus

Zuclopentixol
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6. Frequently Asked Questions

What can I do with DDPred?
DDPred allows the user to quantitatively predict the impact of pharmacokinetic drug-drug interactions
that are mediated by cytochromes (CYPs), after oral administration.
The DDPred models currently consider the CYPs 3A4, 2D6, 2C9, 2C19 and 1A2.
The metrics are based on the Area Under the Concentration vs time curve (the AUC) of a substrate
metabolized by one or several CYPs. Specifically, DDPred calculates the ratio of the AUC of the
substrate that is coadministered with the interactor (inhibitor and/or inducer) to the AUC of the
substrate administered alone. DDPred can identify multiple interactions involving several CYPs in a
two-drug interaction. All types of inhibition (competitive, noncompetitive or mechanism-based) are
considered. The AUC ratio is calculated with the interactor at steady-state, i.e. after repeated dosing.
Further, DDPred allows the user to calculate the impact of several situations on the exposure of drugs
metabolized by CYPs:



CYP genetic polymorphism: the AUC ratio = the substrate AUC in a patient with the genetic
variant / the substrate AUC in a homozygous wild type patient.
Drug interactions combined with genetic polymorphism: two kinds of AUC ratios are
calculated, for the most frequent allelic combinations.

The DDPred internal database currently includes about 230 substrates, 120 inhibitors and 30 inducers.
For users who are developing a new chemical entity (NCE) who wish to delineate the spectrum of
major interactions with the NCE, DDPred calculates the AUC ratios for all combinations of the NCE
with the compounds in the database.

What data do I need to work with DDPred?
To use DDPred, at least one AUC ratio must have been measured in a clinical study of the interactions
between the NCE and one compound in our database.
If in vitro metabolism studies have shown that the NCE is a substrate of CYP3A4, there must be a
phase 1 pharmacokinetic trial that has studied the interaction between the NCE and for example
Ketoconazole, a strong inhibitor of CYP3A4. The geometric mean AUC ratio of the NCE is the only
information needed by DDPred to calculate the AUC ratio with all other CYP3A4 inhibitors in the
database.
If in vitro metabolism studies have shown that the NCE is an inhibitor of CYP2D6, there must be a
phase 1 pharmacokinetic trial that has studied the interaction between the NCE and for example
Dextromethorphan, a substrate that is almost completely metabolized by CYP2D6. The geometric
mean AUC ratio of the NCE is the only information needed by DDPred to calculate the AUC ratio
with all other CYP2D6 substrates in the database.
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To predict the impact of genetic polymorphism, the user needs to know the major polymorphic CYP
that’s involved in the metabolism of the NCE.

What are the limits of DDPred?
DDPred does not currently take into account metabolism that involves other CYPs, such as 2C8 and
2B6.
DDPred calculations only apply for drugs that are administered orally. Note that changes after
intravenous administration are less pronounced.
DDPred assumes the following:








The NCE kinetics are linear. The calculated AUC ratio is biased if there is a strong departure
from linear kinetics.
The interactions are calculated only at the CYP level. If other mechanisms are present, such as
changes in absorption due to gastric pH modification or competition with membrane
transporters like OATP, PgP or others, the calculated AUC ratio will be biased.
Mutual interactions between two drugs are not taken into consideration. However, strong
mutual interactions are rare.
Calculations are not precise when very strong inhibitors or substrates are involved.
When a substrate NCE is administered as a racemate, the enantiomers need to be considered
separately. That is, the AUC of each enantiomer must be measured.
If the interaction involves a polymorphic CYP (2D6, 2C9, 2C19), the clinical interaction study
must be carried out in a genetically homogenous population (e.g. CYP2D6*1*1 or
CYP2D6*10*10). However, genetically homogenous subgroups with distinct genotypes may
be considered.

What are the principles behind DDPred?
DDPred calculations are based on static (steady-state) equations developed for physiologically-based
pharmacokinetic models. DDPred uses equations that are similar to those described in the FDA
guidelines for the assessment of drug-drug interactions, although the equations are formulated
differently. The main difference lies in the parameter values. Usually the parameters are determined by
in vitro experiments that use, for example, microsomes or hepatocytes. With DDPred, all parameters
have been determined in vivo in human subjects. This methodology eliminates problems due to
discrepancies between in vitro and in vivo experiments that arise from non-Michaelian kinetics,
adsorption, hetero-activation, product inhibition, other actions of metabolites on CYPs, timedependant effects, and so on.
How does DDPred compare with the full PBPK approach?
A whole body PBPK model allows one to simulate the drug concentration profile in all compartments
(organs and tissues) and to take into account all mechanisms of interaction, provided that the
corresponding parameters are known. The PBPK approach is suitable for interspecies scaling and
therefore may be used in the preclinical phase of drug development. This approach is very powerful,
but describing complex pharmacokinetic behavior requires a lot of work and validation. Even in
simple cases, PBPK models frequently require the use of empirical “scaling factors” to match the
predictions with the data. As a result, PBPK modeling is quite cumbersome and time consuming, and
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it requires a high level of expertise to produce meaningful information. The DDPred approach delivers
a single parameter (an AUC ratio), but this information is often sufficient to make important decisions.
Further, the AUC ratio is obtained very quickly and does not require a high level of expertise.
However, it cannot be used in the preclinical stage. Hence, these two approaches are complementary
rather than exclusive.
How has DDPred been validated?
The methodology behind all of the DDPred modules has been published in peer-reviewed journals,
including Clinical Pharmacokinetics, AAPS Journal, Clinical Pharmacology and Therapeutics. In
each paper, the DDPred approach was subjected to external validation that involved a comparison
between DDPred predictions and published experimental data.
One published paper (#12 in the References section) summarized the comparisons of drug-drug
interactions as predicted by DDPred versus the interactions found in 628 interaction studies. It also
compared the DDPred approach and the PBPK approach used by Simcyp® on 104 interaction studies.
The predictive performance of DDPred was excellent and exceeeded that of the Simcyp® Simulator
version at that time. Find the complete list of publications documenting DDPred in the References
section.

At what stage of the drug development can I use DDPred?
DDPred requires clinical data as input. Hence, it cannot be used before phase 1. After the first clinical
interaction study, it can be used to guide clinical development.
First, DDPred can be used to prioritize confirmatory interaction studies or genetic studies that need to
be performed.
Second, DDPred can help anticipate the consequences of DDIs and genetic polymorphisms. DDPred
therefore facilitates the planning of phase 2 and phase 3 clinical studies by guiding the formulation of
inclusion and exclusion criteria.
Third, DDPred can help determine appropriate prescribing information.
Fourth, DDPred can help drug developers respond to health authorities, both during the approval
process and after the process during phase 4 studies in terms of interpreting unexpected adverse events
that may occur as the result of drug interactions and genetic polymorphisms.
Does DDPred require a powerful computer?
No, it does not. All computations are performed on our secured servers in seconds.

How does DDPred ensure the confidentiality of the data?
The data you input on DDPred is not kept on our servers: once the computation is done, the user will
automatically be prompted with an Excel file to download which contains all the output.

What are the deliverables of DDPred?
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A Microsoft Excel file with several tabs containing the predicted AUC ratios.

Is technical support and expert advice available for interpreting DDPred results?
Yes, we can help users interpret their DDPred results. Registered users can benefit from such help by
using the contact email.
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