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Abstract
Introduction
Metabolic inducers can expose people with polypharmacy to adverse health outcomes. A limited fraction of potential drug-drug interactions (DDIs) have been or can ethically be studied in clinical trials, leaving the vast majority unexplored. In the present study, an algorithm has been developed to predict the induction DDI magnitude, integrating data related to drug metabolising enzymes. 
Methods
The area under the curve ratio (AUCratio) resulting from the DDI with a victim drug in the presence and absence of an inducer (rifampicin, rifabutin, efavirenz, or carbamazepine) was predicted from various in vitro parameters and then correlated with the clinical AUCratio (N=319). In vitro data including fraction unbound in plasma, substrate specificity and induction potential for cytochrome P450s, phase II enzymes and uptake, and efflux transporters were integrated. To represent the interaction potential, the in vitro metabolic metric (IVMM) was generated by combining the fraction of substrate metabolised by each hepatic enzyme of interest with the corresponding in vitro fold increase in enzyme activity (E) value for the inducer. 
Results
Two independent variables were deemed significant and included in the algorithm: IVMM and fraction unbound in plasma. The observed and predicted magnitudes of the DDIs were categorised accordingly: no induction, mild, moderate, and strong induction. DDIs were assumed to be well classified if the predictions were in the same category as the observations, or if the ratio between these two was less than 1.5-fold. This algorithm correctly classified 70.5% of the DDIs. 
Conclusion
This research presents a rapid screening tool to identify the magnitude of potential DDIs utilising in vitro data which can be highly advantageous in early drug development. 

Key messages
· A multiple linear regression analysis was developed to predict drug-drug interactions using accessible in vitro data that can be beneficial for a rapid screening of potential DDIs. 
· The integration of the fractions metabolised (Fm) by each hepatic enzyme multiplied by the inducer effect (E) for the corresponding enzyme isoform is a strong predictor of potential DDIs.
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1. Introduction
[bookmark: _Hlk123548909]The efficacy and toxicity of pharmacological strategies can be complicated by the concomitant use of multiple drugs. Individuals receiving a high number of drugs simultaneously have a higher risk of drug-related events such as drug-drug interactions (DDIs) and consequently, adverse drug reactions (ADRs) although multiple factors can influence ADRs[1]. DDIs can be defined as the modulation of the pharmacologic activity of one drug (victim) by the prior or concomitant administration of another drug (perpetrator). DDIs can occur on a pharmacokinetic or pharmacodynamic level. Pharmacokinetic DDIs affect the absorption, distribution, metabolism, or excretion of the victim drug, and pharmacodynamic DDIs cause direct changes to the pharmacological activity. DDIs can increase the victim’s concentration leading to toxicity or decrease it and reduce the drug effect, in both situations potentially jeopardising the clinical management of multiple therapies [2]. Adverse drug reactions caused by DDIs are prevalent in 22.2% of hospital admissions and of 8.9% of hospital visits (outpatient and emergency room) [3], and an incidence of 6% in older adult outpatients [4]. The extent of the pharmacokinetic interaction can be quantified by the ratio of the victim drug exposure measured as area under the curve ratio (AUCratio), defined as (AUCi/AUC), where AUCi is with, and AUC is without the DDI perpetrator. 
[bookmark: _Hlk124444688][bookmark: _Hlk124445839][bookmark: _Hlk124444663][bookmark: _Hlk124444906]Compared to the high number of possible drug combinations, only a limited number of DDI studies are conducted, leading to a high percentage of potential DDIs remaining unexplored. In most cases, the evaluation of DDIs is supported only by individual judgment of the prescriber or expert opinion. Multiple approaches to identify and quantify the potential of two drugs to interact have been established, from in vivo in vitro extrapolation (IVIVE) methods to physiologically based pharmacokinetic modelling (PBPK), and these have been extensively reviewed [5-10]. PBPK models can estimate the magnitude and clinical relevance of a particular drug combination and are consequently increasingly used to inform regulatory agencies. To note, in 2015 22% of new drug applications approved to the FDA contained PBPK-supported data and this increased up to 45% in 2019 [11]. DDI PBPK models benefit from in vitro experiments, whose can also be used in simpler IVIVE methods, which benefit from a broader and systematic application. Although PBPK models are becoming a robust tool to evaluate DDIs other than clinical trials, IVIVE static methods are still  used for an early rapid screening of potential DDIs. In this paper we describe a mathematical algorithm to predict the induction DDI magnitude between a victim and a perpetrator, integrating data regarding drug metabolising enzymes. Induction DDIs often occur through the binding to transcription factors that alter the enzyme expression. The induction capability differs across enzymes, for example, it is suggested that the inducibility potential of the CYP family is greater than the UGT family. Within the same family, some enzymes are also more inducible than others. For example, CYP3A4 is a very inducible compared to CYP1A2 [12]. Additionally, the CYP family is the major contributor of xenobiotics corresponding to 2/3 of the most commonly prescribed drugs, whereas UGTs are 1/10 [13]. 
Four paradigm metabolic inducers were considered to build this algorithm: rifampicin, carbamazepine, efavirenz, and rifabutin. These drugs induce multiple enzymes by promoting the gene expression of pregnane X receptor (PXR) [14]. Additionally, carbamazepine and efavirenz increase the activation of the constitutive androstane receptor (CAR) [14, 15]. Rifampicin is a strong inducer of CYP3A and CYP2C19, and acts as a moderate inducer of CYP1A2, CYP2B6, CYP2C8, and CYP2C9 [16]. Carbamazepine is a known strong inducer of CYP3A and CYP2B6, a moderate inducer of CYP2C8 and CYP2C9, and a weak inducer of CYP1A2 and CYP2C19 [16]. Efavirenz is considered a moderate inducer of CYP3A and CYP2B6 [16]. Rifabutin is a moderate CYP3A and a weak CYP2C9 inducer [16]. However, there is no clear consensus of the magnitude of potential induction and inhibition of different isozymes and reported results differ across sources and studies. Similarly, there is conflicting information on the effect of these perpetrators on several transporters. In this article, two transporters were considered, as they play an important role in the absorption and distribution of many commonly prescribed drugs: P-glycoprotein (P-gp) and organic anion transporting polypeptide (OATP)1B1. Rifampicin is a strong inducer of P-gp, and strong inhibitor of OATP1B1 on single dose, although acts as an OATP inducer after multiple dosing due to PXR promotion [17-19]. Carbamazepine is also an inducer of P-gp and OATP1B1 [14], while efavirenz and rifabutin do not significantly induce either of these two transporters [14, 20].
The overall aim of this study is to generate a mechanistic algorithm for the prediction of induction DDI through the integration of in vitro data.
2. [bookmark: _Hlk124503411]Materials and methods
Literature in vivo data: substrate drugs were selected considering the availability of DDI clinical data with rifampicin, carbamazepine, efavirenz, or rifabutin, which acted as perpetrators of the interaction. Clinical interaction studies were collated from the University of Washington Drug Interactions Database (UW DIDB, https://didb.druginteractionsolutions.org/) and all drug combinations reported in the platform were downloaded and selected according to the following inclusion and exclusion criteria. 
Studies were considered only if the substrate was orally administered, and the perpetrator was administered with multiple dosing regimen (a minimum of three days and at least once daily). If multiple studies were reported for the same drug combination, number of participants (studies with more than 10 participants were preferred) and posology strategy (perpetrator given at a therapeutic dose and steady state) were first considered for the selection of the AUC measurement. If more than one paper had similar designs, the selection was based on the latest year of publication. Where possible, studies in healthy volunteers and non-smokers were preferred. When the AUC measurement was reported across several enzyme genotypes, the preferred AUC measurement was from the study with patients with the more frequent genotype and not variant alleles. Studies that reported extensive and poor metabolisers separately were pooled together by calculating the weighted mean. Case reports, PBPK simulations, studies involving investigational drugs, and clinical studies in paediatric populations were excluded.
The preferred clinical interaction measurement was the AUCratio(the substrate’s AUC administered with the inducer divided by the substrate’s AUC administered alone at comparable dosing). When unavailable, the clearance ratio (CLratio) defined as (CLi/CL), where CLi is with, and CL is without the DDI perpetrator, was used and transformed to AUCratio following equations 1 and 2 assuming a) a well-stirred hepatic model, and b) the intestinal absorption and fraction unbound are unaffected by the perpetrator [21]. 
						(1)
				(2)
Where dose is the amount of drug, Fa is the fraction absorbed, CL is the volume of plasma from which a drug is removed per unit of time, fu is fraction unbound in plasma. Parameters with the i subscript represent the substrate value with the perpetrator and without represent the substrate alone. 
A total of 319 clinical studies met these criteria.
Literature in vitro data: for substrate drugs, data were collected regarding plasma protein binding, fraction metabolised and specificity for P-gp and OATP1B1 transporters. For the inducers, data were collected regarding the in vitro fold increase in enzyme activity (E) (table 1). 
For the substrates, the fraction of drug metabolised (fm) was obtained by calculating the intrinsic clearance (CLint) contribution of each metabolic enzyme (equation 3) from in vitro studies as the preferred method. 
 where i ϵ S						(3)
fm,i is the fraction of drug metabolised for a specific enzyme (i) which equals to the intrinsic clearance (CLint,i) for the same enzyme i divided by the sum of all reported CLint,j for all enzymes (j) that the drug undergoes metabolism by. For a given drug A, S = SA, and i belongs to the set of SA. For example, imatinib is metabolised by CYP2C8 and CY3A4, so i can take the value of CYP3C8 and CYP3A4, and S is the conjunction of these two enzymes. CLint,CYP2C8 is 21.8 pmol/min/mg and CLint,CYP3A4 is 85.56 pmol/min/mg. Thus, CLint,CYP2C8 is 0.2, as is the resulting value of 21.8/(21.8+85.56).
Where there were limited in vitro data to calculate the fractions metabolised, literature descriptions of the substrate metabolism were used as an alternative, primarily found in the FDA label, Drugbank, or published articles in Pubmed. In these cases, fraction metabolised for an isozyme was assumed to be 0.8 when words such as “major”, “mainly”, “primarily” or “main” pathway were used to describe their metabolism and a fraction metabolised of 0.2 when words such as “minor”, “in a lesser extent” and "minimally” or analogous were used. For both approaches, if mass balance studies with 14-C drug were available, fm was refined by subtracting the proportion of drug excreted unchanged (fexcr), either through urine, faeces, or both, and multiplied by the fm,i, corresponding to each enzyme(equation 4). The corrected fm was renamed to fm,i,corr.
 					(4)
The selection of in vitro results for the intrinsic clearance was based on the following criteria: recombinant microsomes as preferred system, followed by pooled human liver microsomes. Within the same system, the preference was to use data from a publication containing as many isozymes as possible and containing at least the main metabolic enzyme. If more than one article was eligible, the newest was considered for the calculation of fm,i. If an article reported the intrinsic clearance for several metabolites, the main metabolite was selected, and if unknown, the metabolite that yielded the highest intrinsic clearance was selected. Genetic variants in enzymes were not considered. 
We chose recombinant microsomes as the preferred system due to the overexpression of a single isozyme. Intrinsic clearance rates using recombinant microsomes allow normalisation of enzyme expression across experiments, whereas the enzyme expression in human liver microsomes can vary greatly across samples. Thus, the use of recombinant microsomes is characterised by lower variability compared to human liver microsomes. 
The weighted mean enzyme abundance of several CYP P450 enzymes (CYP 1A2, 2A6, 2B6, 2C8, 2C9, 2C18, 2C19, 2D6, 2E1, 2J2, 3A4, 3A5, and 3A7) in the liver were used in equation 3 [22]. Intrinsic clearance rates were calculated primarily for CYP P450 and phase II enzymes. 
Calculated fm,i,corr values for the substrates were then coupled with the in vitro fold increase in enzyme activity (Ei) by the inducer (table 1) and the integration of these two factors generated a new potential parameter for the algorithm named in vitro metabolic metric parameter (IVMM) (equation 5):
 					(5)
Similarly, substrates were identified if they were sensitive substrates or not of P-gp or OATP1B1 transporters. For P-gp, the in vitro efflux ratio reported in articles, preferably using Caco-2 cells, was used, while for OATP1B1 a yes/no (1/0) approach was used based on the information in the literature. This information was combined with the overall effect of the perpetrator on this transporter, either if it was acting as an inducer or inhibitor and a categorical classification of no effect, mild, moderate, or strong effect (positive or negative and 0, 1, 2, or 3, respectively). This led to two new parameters named P-gp interaction and OATP1B1 interaction.
Dataset development: The database included a vast amount of quantitative drug information for the following parameters: molecular weight, maximum concentration, bioavailability, plasma protein binding, systemic clearance, volume of distribution, and half-life. Additionally, IVMM, P-gp interaction, OATP1B1 interaction, and fraction unbound in plasma (fu) were calculated and included in the dataset. Missing fu values were searched in the FDA label, Drugbank, or scientific papers and included in the dataset. Finally, the clinical AUCratio measurement for each substrate-perpetrator interaction was added. 
Statistical analysis: the dataset included 244 substrates and 4 inducers, composing of 319 substrate-perpetrator combinations with clinical data available, 205 with rifampicin, 43 with carbamazepine, 45 with efavirenz, and 26 with rifabutin. The dataset was randomly split in a training dataset (70% of the DDIs, N=224) and a validation dataset (30% of the DDIs, N=95) using Matlab (R2021a version). The training dataset was analysed using a multiple linear regression approach with the stepwise method in IBM SPSS Statistics software (version 26). Post-processing was done with SPSS and Microsoft Excel (version 2102) software.

Acceptance criteria: the DDI magnitude for both the predicted and the observed AUCratio, was classified in 4 categories, no induction (AUCratio > 0.8), mild [AUCratio 0.8-0.5), moderate [AUCratio 0.5-0.2), and strong induction [AUCratio ≤0.2). If the predicted AUCratio was in the same category as the observed AUCratio, it was assumed that the predictions agreed with the observations. However, if the ratio between the predicted and the observed values were within ±1.5-fold, the DDI was considered well classified as the inaccuracy in the classification was considered due to the hard limits of the categorical classification. When the fold was outside the ±1.5-fold and the observed and predicted AUCratio were in different categories, the DDI was considered misclassified. 

3. Results
We trained the model in a dataset (N=224) containing data regarding the fu, IVMM, P-gp and OATP1B1 interaction effect. Two independent variables, IVMM and fu, were the only statistically significant variables, and these accounted for 46.6% of the variability in the model. The P-gp and OATP1B1 interaction effect did not significantly improve the data fit. The training dataset provided equation 6 which describes the predicted AUCratio: 
 			(6)
The performance of the algorithm was evaluated by applying the equation derived from the training dataset to the validation dataset (N=95). This resulted with 70.5% of the DDIs falling within the acceptance criteria. In comparison, the training dataset also yielded 70.5% of the DDIs within the acceptance criteria. 
This algorithm appeared to have greater precision for mild interactions followed by moderate interactions which yielded predictions with 90.4% (N=94) and 76.6% (N=111) within the acceptance criteria. On the other hand, non-interactions and strong interactions had a 56.8% (N=44) and 42.9% (N=70). DDIs with only rifampicin as an inducer, returned 68.8% and 67.2% of the DDIs within the acceptance criteria in the training (N=144) and validation (N=61) datasets, respectively. For carbamazepine, efavirenz, and rifabutin, 71.9, 75.9, and 73.7% of the DDIs were within the acceptance criteria in the training dataset (N=32, 29, 19), and 90.9, 68.8, and 71.4% in the validation dataset (N=11, 16, 7), respectively. The observed versus predicted AUC measurement for both the validation and training DDIs are shown in Fig. 1 and the observed versus predicted AUC measurement highlighting the different inducers are shown in Fig. 2. Additionally, the combined performance represented as the % of DDIs within the 1.25, 1.5, 2 or more-fold between the training and validation dataset and the overall percentage of drugs within the acceptance criteria by each inducer is shown in Fig. 3. 
[bookmark: _Hlk125622848]We evaluated subsets of drugs based on their anatomical, therapeutic, pharmacologic, and chemical similarity. The grouping was based on the Anatomical Therapeutic Chemical (ATC) classification system (https://www.whocc.no/atc_ddd_index/). As the overall performance between the training and validation dataset had the same ratio of drugs within the acceptance criteria, the following results are expressed as total of drugs within the acceptance criteria without distinguishing between training and validation dataset. These results are displayed in Fig 4. and a comparison of some of these subgroups can be found in the discussion. 


4. Discussion
In this work, we presented a new approach to tackle the prediction of the magnitude of DDIs. In the final model, IVMM and fu were significant parameters for the prediction of the observed AUCratio. 
[bookmark: _Hlk99027815][bookmark: _Hlk99027846]Our algorithm performs similarly to the IVIVE approach of Shou et al. (R2 0.625 vs 0.466) [23]. Using six paradigm inducers and 103 DDIs, Shou et al. utilized a mechanistic equation integrating EC50, Emax, fm,CYP3A4, fu in plasma, and the experimental in vitro fu in hepatocytes to predict the clinical AUCratio. Emax is the maximum fold effect and EC50 is the inducer’s concentration that elicits half of the maximum effect. Our approach is novel, as the algorithm can not only predict the DDI with CYP3A4 substrates, but also that of many other metabolising enzymes. The calculation of fm also differed between approaches. Shou et al. used an estimation from the AUCratio resulting from the AUC with or without a strong CYP3A4 inhibitor from clinical reports, while our approach is based entirely on in vitro data. Ohno et al. used an equation considering fm, also derived from the AUCratio with a strong CYP3A4 inhibitor, and the apparent increase in clearance of a substrate produced by the induction of CYP3A4. The latter accounts for EC50 and Emax parameters [24]. Fahmi et al. developed a method to account for the net DDI contribution of mixed induction and inhibition (competitive and time-dependant) of CYP3A4 in the liver. The authors have predicted the AUCratio for 32 drugs, 21 of which exhibited induction potential, for a total of 59 DDI predictions using available clinical data [25]. This resulted in 66% of the predictions falling within the 2-fold margin. In comparison, with our algorithm, while it did not account for inhibition DDIs, 83.2% of the predictions in the validation dataset were within the 2-fold margins.
Subgroups of interest from the previous classification which were well classified included 87.5% of the benzodiazepines (N=8), 80% of beta-blockers (N=5), and 80% of Nucleotide Reverse Transcriptase Inhibitors (NRTIs) (N=4) such as tenofovir and zidovudine. Benzodiazepines are well-known extensive CYP3A4 substrates and are not sensitive substrates of transporters such as P-gp or OATP1B1. Benzodiazepines do not elicit induction or inhibition of transporters or metabolic enzymes. Tenofovir and zidovudine are minimally or not metabolised by CYP3A4 [26-29]. Beta-blockers are mainly metabolised to certain extent by CYP3A4 and/or CYP2D6. However, similar to benzodiazepines, beta-blockers are usually not CYP or P-gp inhibitors. Propranolol is a CYP2D6 inhibitor and was the only drug of this subgroup that was misclassified [30]. This suggests this algorithm yields a good performance for DDIs where only one or two dominant pathways of substrate metabolism or distribution are affected. 
Two out of the three DDIs involving macrolides, 56.3% of protease inhibitors (N=16), and 42.9% of hepatitis C virus (HCV) drugs (N=14) were misclassified. Three DDIs involving macrolides were evaluated, clarithromycin-rifabutin, erythromycin-rifampicin and telithromycin-rifampicin. Of these, only the clarithromycin-rifabutin DDI was well classified. Erythromycin-rifampicin was overpredicted (we predicted a stronger interaction than the clinical study shows), but telithromycin-rifampicin was underpredicted. In general, macrolides are substrates and strong inhibitors of CYP3A4 by mechanism-based inhibition and are substrates for P-gp efflux transporter [31]. Similarly, protease inhibitors are also notable strong CYP3A4 inhibitors and substrates of this isozyme [32]. These drugs are substrates of CYP3A4 to some extent and inhibit their own metabolism. In combination with inducers of CYP3A4, the overall effect is challenging to predict. Drugs to treat HCV such as the discontinued telaprevir and boceprevir are also protease inhibitors [33], and other direct-acting antiviral agents such as paritaprevir are combined with ritonavir to increase its concentration [34] along with ombitasvir and with or without dasabuvir and ribavirin. Additionally, some of the HCV drugs are substrates and/or inhibitors of several transporters and CYPs. For example, simeprevir is both substrate and inhibitor of Breast Cancer Resistance Protein (BCRP), OATP1B1, and P-gp and substrate and weak inducer of CYP3A4. Velpatasvir is a substrate of CYP3A4 as well as a substrate and inhibitor of BCRP, OATP1B1, and P-gp[35], which could justify the difficulty in accurately predicting these DDIs. This suggests the accuracy of the prediction is far less reliable if the victim of the DDI is both a substrate and an inhibitor of the affected enzymes and/or transporters. The prediction may either under or over predict the clinical magnitude of the DDI in these cases. Figure B from the Supplementary data shows the differences in the predicted DDIs between strong CYP3A4 inhibitors and drugs only metabolised by CYP3A4. Additional sub-groups percentages of DDIs within the 1.25, 1.5, and 2-fold or more are shown in Fig. 4.
Neither the P-gp nor the OATP1B1 interaction effect had a significant impact on the prediction of the AUCratio. Rifampicin inhibits OATP1B1 (an uptake transporter mainly in the liver) in vitro by 84.7%, [18]. A single dose of rifampicin has been established as a clinical index inhibitor of OATP1B1 [36]. Multi-dosing of rifampicin induces several enzymes and transporters such as CYP3A, P-gp, and OATP1B1, greatly countering the initial rapid onset of OATP1B1 inhibition [37]. This could explain why grazoprevir predictions with efavirenz and rifampicin were not in agreement with the clinical data. Grazoprevir is partially eliminated by CYP3A4, it is also a mild inhibitor of CYP3A4, is substrate of P-gp and OATP transporters, and 80% of the drug is excreted unchanged. However, the contribution of CYP3A4 to the metabolism of grazoprevir has not been determined [38]. The clinical data for grazoprevir with daily efavirenz showed a strong interaction (AUCratio 0.17), the prediction was moderate-mild (AUCratio 0.57) and no significant interaction was found with daily rifampicin (AUCratio 0.93) when the predictions were also moderate-mild (AUCratio 0.47) [39]. One hypothesis is that the contribution of CYP3A4 in DDI interactions is significant, but in the case of rifampicin, the DDI appears to be much milder, as it is counteracting the increase of the AUC due to the inhibition of OATP1B1 transporter. This theory could be supported by the increase of grazoprevir levels up to 8.35-fold when administered with a single oral dose of rifampicin 600 mg [39]. 
Rifampicin also induces the expression and activity of P-gp, an efflux transporter found in the liver, intestine, and kidney [40]. Rifampicin has a strong induction effect on P-gp substrates, as demonstrated with digoxin and dabigatran in clinical studies  [19, 41-46]. Digoxin is not metabolised by CYPs, however, it has a high affinity for the P-gp, thus is used as a probe drug for in vitro P-gp inhibition or induction assays [47]. When digoxin is given simultaneously with rifampicin, several studies have shown an AUC drop of 15.6-30.4% [41-45]. Similarly, dabigatran is a sensitive P-gp substrate which is not metabolised by CYPs, and only 20%  is metabolised via glucuronidation [48]. The effect of rifampicin on dabigatran is more marked, with a decrease in AUC ranging from 67-71.6% [19, 46]. However, P-gp interaction was not included in the final model, as it was deemed to be non-significant. We hypothesised that P-gp was not significant as P-gp induction is highly correlated to CYP3A4 induction, and the extent of the induction of P-gp can greatly vary across different drugs. However, for drugs that are not metabolised by CYP3A4 but are highly sensitive P-gp substrates, the algorithm did not predict accurately the strong-moderate interactions. 
This algorithm relies on the quality of the in vitro data. For this reason, estimation of fm,i,corr was crucial to adequately characterise the potential interaction with the perpetrator. To calculate fm,i,corr, CLint,i were selected from different papers. For most drugs, only one paper was used for each drug, however, sometimes a pool of data from two or more papers was necessary to characterise the drug’s metabolism. In some cases, the order of magnitude between reported CLint,i values across different papers was above 100-fold. Thus, data were not pooled. In this particular case, either the contribution of the minor enzyme was not considered for the calculation of fm,i,corr, or the percentages were estimated based on literature (major/minor). The rationale behind this approach was to mitigate the already existent sources of variability such as the use of different in vitro systems (e.g., recombinant microsomes versus human liver microsomes). While some efforts have been made to extrapolate results from recombinant microsomes to human liver microsomes with a scaling factor (ISEF), it still shows a large variability [49]. Thus, no scaling factors were implemented in our standardisation of units for CLint,i. 
[bookmark: _Hlk125050933]Pharmacogenetics can play an important role in the metabolism of drugs and increase the variability between subjects. Efavirenz, voriconazole, codeine, warfarin, and tramadol are substrates defined in the algorithm that are susceptible to enzymatic polymorphisms [50]. For example, CYP2B6 is a highly polymorphic enzyme and it is responsible for the metabolism of 8% of the commercialised drugs such as efavirenz, methadone, bupropion and artemisinin. Drug clearance can drop up to 25% and 50% in certain polymorphisms carriers compared to the wild-type [51] Similarly, it is well-described that CYP2C19 polymorphisms are responsible for the large interindividual variability in voriconazole exposure [52-54]. Polymorphisms were not considered in the model due to the limited and sparse reported data both in vitro and clinical on polymorphisms and the limitations within IVIVE methods. This type of challenges should be further explored using more sophisticated methods such as population pharmacokinetics and PBPK modelling. 
[bookmark: _Hlk124432032][bookmark: _Hlk124437727][bookmark: _Hlk124504862]Drug metabolism pathways can be very challenging to describe, as enzymes can produce different reactions and metabolites, and metabolites can be further metabolised by the same or other enzymes. The end goal of these enzymes is to create a more polar metabolite to facilitate renal or biliary excretion. CYP enzymes play a major role in phase I metabolism (oxidation, reduction, and hydrolysis) while UGT enzymes play a major role in phase II metabolism (conjugation) [55]. In this algorithm, fm,i,corr was calculated using CYP and UGT fractions combined for simplicity, although in vivo, CYP and UGT enzymes have an overlapping role in drug metabolism, where they can metabolise both the parent drug and metabolites interchangeably. Additionally, in vitro data for some enzymes were not available in the literature, for example, the moderate induction of CYP2C8 by carbamazepine or the weak induction of CYP2C9 by rifabutin. However, the E fold value was covered for most of the major enzymes and inducers (table 1) so the algorithm has the potential to capture most of the major enzyme-based DDIs. In this paper we developed an algorithm to predict potential DDIs and due to the complex nature of DDIs, it is unlikely that a universal static equation can predict all DDIs. The DDI magnitude can be dependant of many factors and not limited to phase I and II enzymes, such as transporters induction or inhibition, pH alteration, protein binding displacement, pharmacogenetics and further complicated with a pharmacodynamic component. Specially in these cases, PBPK or population pharmacokinetic models can outperform static approaches and they should be prioritised. Therefore, this algorithm should be used cautiously and limited to drugs with a good DMPK description of their metabolic pathways that are described within this model. 

5. Conclusions
This algorithm yields an accuracy of 70.5% by using only in vitro data to predict the clinical classification of DDIs. Adequate identification of the potential DDI magnitude can be highly advantageous in early drug development, where clinical trials have not yet been performed. IVIVE approaches are challenging due to scalability and uncertainty around some parameters such as fraction metabolised, but as more in vitro studies on a wide range of drug metabolising enzymes and transporters are conducted, IVIVE approaches can be improved and refined. This model provides a fit-for-purpose tool to identify which drug combinations should be prioritised for DDI studies in the primary stages of drug development, and thus avoid the late recognition of important DDIs which may harm people and compromise public health programmes.



Figures and tables
Table 1. Representative values of the in vitro fold increase in enzyme activity (E) for rifampicin, carbamazepine, efavirenz, and rifabutin to calculate the in vitro metabolic metric (IVMM) in the liver.
	Enzyme
	E (fold)
	System
	Substrate reaction
	Reference
	Pubmed ID

	Rifampicin
	
	
	
	
	

	CYP3A4/5/7
	18.5
	HepaRG
	Midazolam 1'-hydroxylation
	[56]
	24191259

	CYP2B6
	7.27
	Hepatocytes (cryopreserved)
	Bupropion hydroxylation
	[57]
	25395831

	CYP2C8
	3
	Hepatocytes (primary culture)
	Amodiaquine N-deethylation 
	[58]
	22498895

	CYP2C9
	2
	Hepatocytes (cryopreserved)
	Diclofenac 4'-hydroxylation
	[59]
	23153057

	CYP2C19
	3.6
	Hepatocytes (cryopreserved)
	(S)-mephenytoin 4'-hydroxylation
	[60]
	20460162

	CYP2E1
	2.2
	Hepatocytes (primary culture)
	Chlorzoxazone 6-hydroxilation
	[61]
	12642468

	CYP1A2
	1.65
	Hepatocytes (primary culture)
	7-ethoxyresorufin O-deethylation
	[62]
	20119716

	CYP2A6
	2.4
	Hepatocytes (chimeric mice)
	Coumarin 7-dydroxylation
	[63]
	15769886

	UGT1A3
	1.4
	Hepatocytes (cryopreserved)
	Norursodeoxycholic acid 23-glucuronide
	[64]
	19889628

	UGT1A4
	2.2
	Hepatocytes (primary culture)
	Lamotrigine glucuronidation
	[65]
	19845433

	UGT1A9
	1.75
	Hepatocytes (primary culture)
	Propofol glucuronidation
	[66]
	14709631

	UGT2B7
	3.8
	Hepatocytes (primary culture)
	Morphine-3-glucoronidation
	[66]
	14709631

	SULT1A2
	2
	Hepatocytes (primary culture)
	Dehydroepiandrosterone sulfation
	[67]
	17687072

	Carbamazepine
	
	
	
	
	

	CYP3A4/5/7
	5.6
	Hepatocytes (cryopreserved)
	Testosterone 6-beta-hydroxylation
	[68]
	31564409

	CYP2C9
	4
	Hepatocytes (cryopreserved)
	Tolbutamide methylhydroxylation
	[68]
	31564409

	UGT2B7
	4.3
	Hepatocytes (primary culture)
	Morphine-3-glucuronidation
	[66]
	14709631

	CYP1A2
	2
	HepaRG
	Phenacetin O-deethylation
	[69]
	31158489

	CYP2B6
	5
	Hepatocytes (primary culture)
	Bupropion hydroxylation
	[70]
	14977870

	Efavirenz
	
	
	
	
	

	CYP3A4/5/7
	6
	Hepatocytes (primary culture)
	Alfentanil hydroxylation
	[71]
	22398970

	CYP2B6
	3
	Hepatocytes (primary culture)
	Bupropion hydroxylation
	[71]
	22398970

	Rifabutin
	
	
	
	
	

	CYP3A4/5/7
	2.4
	Hepatocytes (chimeric mice)
	Testosterone 6-beta-hydroxylation
	[72]
	16308281
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 Fig. 1 Predicted versus observed Area Under the Curve ratio (AUCratio) of orally administered drugs (with vs without perpetrator) separated by training and validation dataset. The predicted AUCratio is represented by the X axis and the observed AUCratio in clinical trials by the Y axis. An AUCratio value of >0.8-fold represents non-induction DDIs, between [0.8-0.5-fold) represents a mild induction, [0.5-0.2-fold) a moderate induction, and ≤0.2 a strong induction. The black solid line represents the identity line, the grey solid line represents the 1.5-fold margins, and the grey dashed lines represent the 2-fold margins. DDIs that are within the same interval classification (no, mild, moderate, strong interaction) or the ratio between the observed and predicted AUC falls within the ±1.5-fold, is considered well-classified. Light blue markers represent all DDIs in the training dataset and yellow markers represent all DDIs in the validation dataset.

[image: ]
Fig. 2 Predicted versus observed Area Under the Curve ratio (AUCratio) of orally administered drugs (with vs without perpetrator) separated by inducer. The predicted AUCratio  is represented by the X axis while the observed AUCratio in clinical trials by the Y axis. An AUCratio value of >0.8-fold represents non induction DDIs, between [0.8-0.5-fold) represents a mild induction, [0.5-0.2-fold) a moderate induction, and ≤0.2 a strong induction. The black solid line represents the identity line, the grey solid lines represent the 1.5-foldmarginss, and the grey dashed lines represent the 2-fold margins. DDIs that are within the same interval classification (no, mild, moderate, strong interaction) or where the ratio between the observed and predicted AUC falls within the ±1.5-fold, are considered well-classified. Grey dashed lines represent the 2-fold margins. Green markers represent DDIs with rifampicin, red markers represent DDIs with carbamazepine, orange markers represent DDIs with efavirenz and dark blue markers represents DDIs with rifabutin.
[image: ]
Fig. 3 Percentage of drugs within the 1.25-fold margins between the observed and predicted AUCratio in light green, 1.5-fold in dark green, 2-fold in amber and above 2-fold in fuchsia. The results are shown divided by the inducer. The percentage of acceptance criteria reflects all DDIs within each category that are within the 1.5-fold AUCratio or are within the same classification category of no/mild/moderate and strong interaction, followed by the number of DDIs. 
[image: ]
Fig. 4 Percentage of drugs within the 1.25-fold margins between the observed and predicted A AUCratio in dark green, 1.5-fold in light green, 2-fold in yellow and above 2-fold in fuchsia. The results are shown separated based on the therapeutic, pharmacological, or chemical subgroup of the ATC classification system of the victim drug. The percentage of acceptance criteria reflects all DDIs within each category that are within the 1.5-fold AUCratio or are within the same classification category of no/mild/moderate and strong interaction, followed by the number of DDIs. PIs (protease inhibitors), NRTI (nucleoside and nucleotide reverse transcriptase inhibitors), NNRTI (non-nucleoside reverse transcriptase inhibitors), HCV (antivirals for treatment of HCV infections).
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[bookmark: _Hlk120269258]Fig. A. Predicted versus observed Area Under the Curve ratio (AUCratio) of orally administered drugs (with vs without perpetrator). The predicted AUCratio is represented by the X axis and the observed AUCratio in clinical trials by the Y axis. The black solid line represents the identity line, the grey solid lines represent the 1.5-fold margins, and the grey dashed lines represent the 2-fold margins. DDIs that are within the same interval classification (no, mild, moderate, strong interaction) or where the ratio between the observed and predicted AUC falls within the ±1.5 fold, are considered well-classified. Grey dashed lines represent the 2-fold margins. Green markers represent DDIs with rifampicin, red markers represent DDIs with carbamazepine, orange markers represent DDIs with efavirenz, and dark blue markers represents DDIs with rifabutin.
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Fig. B. Percentage of drugs within the 1.25-fold margins between the observed and predicted A AUCratio in dark green, 1.5-fold in light green, 2-fold in yellow and above 2-fold in fuchsia. First bar represents DDIs where the substrate drug is a strong CYP3A4 strong inhibitor regardless of its metabolic pathway, second bar represents DDIs were the substrate drug is metabolised only by CYP3A4 and at least the contribution is 50% and it is not a kown CYP3A4 strong inhibitor. The percentage of acceptance criteria reflects all DDIs within each category that are within the 1.5-fold AUCratio or are within the same classification category of no/mild/moderate and strong interaction, followed by the number of DDIs.
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id line	0.01	0.1	1	10	0.01	0.1	1	10	0.01	0.1	1	10	0.01	0.1	1	10	6.6E-3	6.6000000000000003E-2	0.6	6	1.5x	0.01	0.1	1	10	1.4999999999999999E-2	0.15	1.5	15	trainingdata	0.27900000000000003	0.11	0.53600000000000003	0.21099999999999999	0.23300000000000001	0.66500000000000004	0.42399999999999999	7.5999999999999998E-2	0.23799999999999999	0.19500000000000001	0.55300000000000005	0.29599999999999999	0.32800000000000001	8.7999999999999995E-2	0.40899999999999997	0.38200000000000001	0.39900000000000002	0.35199999999999998	0.98699999999999999	0.20399999999999999	0.26700000000000002	0.28399999999999997	0.622	0.21199999999999999	0.28299999999999997	0.54900000000000004	0.03	0.26100000000000001	0.27100000000000002	0.129	0.78900000000000003	0.622	0.17699999999999999	0.23699999999999999	0.65	8.2000000000000003E-2	0.23100000000000001	0.23699999999999999	0.48699999999999999	0.34399999999999997	0.35	0.379	0.43	0.68	0.16700000000000001	0.77600000000000002	0.61099999999999999	0.93400000000000005	0.33500000000000002	0.23899999999999999	0.26	0.35499999999999998	0.43099999999999999	0.25600000000000001	0.56299999999999994	0.19	0.28000000000000003	3.3000000000000002E-2	0.82699999999999996	0.60399999999999998	0.32300000000000001	0.14799999999999999	0.64500000000000002	0.87	0.193	0.21	0.36799999999999999	1.1339999999999999	0.23200000000000001	7.6999999999999999E-2	0.52300000000000002	0.73499999999999999	0.79700000000000004	0.72899999999999998	0.70599999999999996	0.17	0.109	0.78400000000000003	0.122	0.20399999999999999	0.59899999999999998	0.17899999999999999	0.48899999999999999	0.52700000000000002	0.123	0.129	0.34699999999999998	0.20200000000000001	0.14000000000000001	0.14899999999999999	0.79400000000000004	0.46200000000000002	0.19900000000000001	0.29399999999999998	0.318	0.16800000000000001	0.184	0.504	0.20399999999999999	0.107	0.2	0.19500000000000001	0.54	0.379	0.19500000000000001	0.16900000000000001	0.438	0.29599999999999999	0.23300000000000001	1.26	0.49099999999999999	0.52400000000000002	0.09	0.43	0.17799999999999999	0.27300000000000002	0.77300000000000002	0.245	0.31900000000000001	0.11899999999999999	0.13600000000000001	7.9000000000000001E-2	0.14099999999999999	0.874	0.79900000000000004	0.13900000000000001	0.45900000000000002	0.161	0.127	0.40600000000000003	0.53300000000000003	7.0000000000000007E-2	0.28199999999999997	0.53300000000000003	0.45500000000000002	0.29199999999999998	7.3999999999999996E-2	0.53800000000000003	0.82199999999999995	0.42	0.71	0.1	0.74	0.39	0.76	0.51	0.84	0.61	0.61	0.2	1.0449999999999999	0.34	0.28000000000000003	0.55000000000000004	0.81	0.39	7.0000000000000007E-2	0.6	0.63	0.8	0.1	0.92	0.13	0.13	0.41	0.26	0.57999999999999996	0.24	1.0660000000000001	0.66	0.65	0.58599999999999997	0.79300000000000004	0.51100000000000001	0.68400000000000005	0.86699999999999999	0.43	0.90200000000000002	0.98499999999999999	0.17399999999999999	0.92900000000000005	0.27200000000000002	0.55200000000000005	0.43	0.61399999999999999	0.70399999999999996	0.748	1.101	0.53600000000000003	0.89100000000000001	0.54100000000000004	0.56999999999999995	0.86	0.75900000000000001	0.55000000000000004	0.749	0.29399999999999998	0.39600000000000002	0.52300000000000002	0.83099999999999996	1.202	0.89500000000000002	0.621	0.78600000000000003	0.96199999999999997	0.751	0.94599999999999995	0.499	0.91500000000000004	0.64500000000000002	0.68200000000000005	0.67600000000000005	1.149	0.82499999999999996	0.97299999999999998	0.316	1.1870000000000001	0.98699999999999999	0.94099999999999995	1.016	0.89	0.54	0.52100000000000002	0.98699999999999999	0.94099999999999995	1.016	0.89	0.18370000000000003	0.27290000000000003	0.47570000000000001	0.3296	0.31250000000000006	0.49850000000000005	0.4345	0.20200000000000001	0.4022	0.36020000000000002	0.47709999999999997	0.43100000000000005	0.45790000000000003	9.1000000000000067E-2	0.55669999999999997	0.13420000000000004	0.57640000000000002	0.55020000000000002	0.72670000000000001	0.66720000000000002	0.58850000000000002	0.75939999999999996	0.31409999999999999	0.41390000000000005	0.19330000000000008	0.56720000000000004	0.35220000000000007	0.38290000000000002	0.24409999999999998	0.10100000000000008	0.88800000000000001	0.14680000000000004	0.15160000000000001	0.16450000000000004	0.61499999999999999	0.60099999999999998	0.2142	0.18410000000000001	0.21500000000000008	0.34494000000000002	0.30220000000000002	0.13500000000000006	0.74150000000000005	0.56589999999999996	0.18410000000000001	0.58519999999999994	0.27430000000000004	0.46290000000000009	0.30750000000000005	0.43159999999999998	0.30100000000000005	8.140000000000007E-2	0.19600000000000001	0.35870000000000002	0.66369999999999996	0.27960000000000002	0.17800000000000005	9.8400000000000029E-2	0.3669	0.60150000000000003	0.30810000000000004	0.46640000000000004	0.59870000000000001	0.63800000000000001	0.19400000000000001	8.3300000000000041E-2	0.41600000000000004	0.83600000000000008	0.21700000000000005	8.9799999999999991E-2	0.66070000000000007	0.66459999999999997	0.72150000000000003	0.62060000000000004	0.77600000000000002	0.29440000000000005	0.36140000000000005	0.43149999999999999	0.19400000000000001	8.2000000000000073E-2	0.34490000000000004	0.46779999999999999	0.5897	0.60650000000000004	0.21940000000000007	0.23410000000000003	0.26819999999999999	9.4700000000000076E-2	0.29630000000000001	0.3579	0.67599999999999993	0.59240000000000004	0.33440000000000003	0.43220000000000003	0.64700000000000002	0.10700000000000007	0.5806	0.49480000000000002	0.4708	0.30180000000000001	0.22160000000000002	0.53	0.38590000000000002	0.37470000000000003	0.44379999999999997	0.29110000000000003	0.75600000000000001	0.24250000000000008	0.3382	0.63439999999999996	0.36620000000000008	0.35509999999999997	0.29100000000000004	0.4859	0.20100000000000007	8.7000000000000077E-2	0.73	0.20200000000000001	0.11150000000000002	0.20400000000000001	0.19900000000000007	0.35899999999999999	0.41850000000000004	0.82500000000000007	0.63680000000000003	8.5000000000000075E-2	0.77600000000000002	0.46140000000000003	0.52900000000000003	0.71830000000000005	0.61140000000000005	0.20400000000000001	0.20510000000000006	0.60199999999999998	0.19240000000000002	0.40700000000000003	9.8400000000000029E-2	0.68790000000000007	0.78600000000000003	0.52600000000000002	0.69734200000000002	0.52600000000000002	0.69242800000000004	0.44932800000000001	0.66400000000000003	0.60292000000000001	0.73860000000000003	0.57276000000000005	0.54561999999999999	0.53472000000000008	0.80600000000000005	0.72399999999999998	0.50360000000000005	0.81600000000000006	0.75308000000000008	0.61055999999999999	0.47000000000000003	0.53176000000000001	0.67120000000000002	0.69791999999999998	0.5696	0.83600000000000008	0.58600000000000008	0.46012000000000003	0.58000000000000007	0.43360000000000004	0.62444	0.47500000000000003	0.47600000000000003	0.52190000000000003	0.53260000000000007	0.46	0.65	0.59540000000000004	0.56528	0.56859999999999999	0.60040000000000004	0.55014000000000007	0.65600000000000003	0.5484	0.56999999999999995	0.503	0.56540000000000012	0.51040000000000008	0.46179999999999999	0.75719999999999998	0.51570000000000005	0.58639999999999992	0.52360000000000007	0.63700000000000001	0.64600000000000002	0.59600000000000009	0.6694	0.68600000000000005	0.503	0.5202	0.51200000000000001	0.504	0.48380000000000001	0.64	0.77900000000000003	0.62648000000000004	0.60199999999999998	0.63800000000000001	0.76031199999999999	0.76600000000000001	0.62307999999999997	0.61632000000000009	0.8	0.60306000000000004	0.63656000000000001	0.65639999999999998	0.83600000000000008	0.6377600000000001	0.60940000000000005	0.56872	0.66856000000000004	0.73	0.72349600000000003	0.62360000000000004	0.78600000000000003	0.58399999999999996	0.57520000000000004	0.73	0.72349600000000003	0.62360000000000004	0.78600000000000003	AUCR	0.68	0.3	0.64	0.56000000000000005	0.83	0.21	0.66	0.3	0.33	0.45	0.55000000000000004	0.43	0.56299999999999994	0.8	0.45	0.38200000000000001	0.45700000000000002	0.74	0.93899999999999995	0.746	0.46600000000000003	0.65400000000000003	1.264	0.754	0.97099999999999997	1.0660000000000001	0.45500000000000002	0.64500000000000002	0.18	0.50600000000000001	0.54	0.67200000000000004	0.89100000000000001	0.52100000000000002	1.1339999999999999	0.61399999999999999	0.72899999999999998	0.70599999999999996	0.122	8.2000000000000003E-2	0.52700000000000002	0.123	0.34699999999999998	0.16800000000000001	0.16700000000000001	0.438	0.29599999999999999	0.09	0.27300000000000002	0.31900000000000001	0.11899999999999999	0.13900000000000001	7.9000000000000001E-2	0.45900000000000002	0.161	7.0000000000000007E-2	0.28199999999999997	0.53300000000000003	0.29199999999999998	0.43	0.39	0.76	1.0449999999999999	0.55000000000000004	0.21	0.81	0.39	7.0000000000000007E-2	0.66	0.6	0.8	0.1	0.13	0.45	0.43	0.66	0.45	0.43	0.38200000000000001	0.74	0.98499999999999999	0.17399999999999999	0.92900000000000005	0.93899999999999995	0.61399999999999999	0.748	0.86	1.264	0.75900000000000001	0.55000000000000004	0.621	0.78600000000000003	0.96199999999999997	0.91500000000000004	1.1870000000000001	0.67200000000000004	0.89100000000000001	0.76212999999999997	0.62019999999999997	0.61765910000000002	0.50802000000000003	0.76208000000000009	0.47368000000000005	0.59599999999999997	0.40280000000000005	0.48960000000000004	0.73239999999999994	0.50660000000000005	0.51676	0.63619999999999999	0.60919999999999996	0.58600000000000008	0.51480000000000004	0.54620000000000002	0.63439999999999996	0.83600000000000008	0.49860000000000004	0.49399999999999999	0.62719999999999998	0.62920000000000009	0.55699999999999994	0.60199999999999998	0.58400000000000007	0.69	0.69000000000000006	0.60336000000000001	0.64600000000000002	0.58399999999999996	0.59148000000000001	0.66	0.57520000000000004	0.83600000000000008	0.71	0.62060000000000004	0.77600000000000002	0.19400000000000001	8.9000000000000079E-2	0.60650000000000004	0.21940000000000007	0.26819999999999999	0.10700000000000007	0.217	0.75600000000000001	0.24250000000000008	0.29100000000000004	8.7000000000000077E-2	0.11150000000000002	0.20400000000000001	0.37850000000000006	0.35899999999999999	0.77600000000000002	0.46140000000000003	0.20400000000000001	0.20510000000000006	0.60199999999999998	0.40700000000000003	0.2606	0.44932800000000001	0.66400000000000003	0.80600000000000005	0.81600000000000006	0.47368000000000005	0.75308000000000008	0.61055999999999999	0.47000000000000003	0.59599999999999997	0.53176000000000001	0.69791999999999998	0.5696	0.58600000000000008	0.73239999999999994	0.51676	0.52190000000000003	0.58600000000000008	0.60040000000000004	0.51480000000000004	0.63439999999999996	0.65600000000000003	0.5484	0.56999999999999995	0.83600000000000008	0.46179999999999999	0.51570000000000005	0.6694	0.62920000000000009	0.68600000000000005	0.503	0.60199999999999998	0.63800000000000001	0.76031199999999999	0.8	0.66856000000000004	0.59148000000000001	0.66	AUC ratio observed


AUC ratio predicted



AUC ratio predicted vs observed

id line	0.01	0.1	1	10	0.01	0.1	1	10	0.01	0.1	1	10	0.01	0.1	1	10	6.6E-3	6.6000000000000003E-2	0.6	6	1.5x	0.01	0.1	1	10	1.4999999999999999E-2	0.15	1.5	15	trainingdata	0.27900000000000003	0.11	0.53600000000000003	0.21099999999999999	0.23300000000000001	0.66500000000000004	0.42399999999999999	7.5999999999999998E-2	0.23799999999999999	0.19500000000000001	0.55300000000000005	0.29599999999999999	0.32800000000000001	8.7999999999999995E-2	0.40899999999999997	0.38200000000000001	0.39900000000000002	0.35199999999999998	0.98699999999999999	0.20399999999999999	0.26700000000000002	0.28399999999999997	0.622	0.21199999999999999	0.28299999999999997	0.54900000000000004	0.03	0.26100000000000001	0.27100000000000002	0.129	0.78900000000000003	0.622	0.17699999999999999	0.23699999999999999	0.65	8.2000000000000003E-2	0.23100000000000001	0.23699999999999999	0.48699999999999999	0.34399999999999997	0.35	0.379	0.43	0.68	0.16700000000000001	0.77600000000000002	0.61099999999999999	0.93400000000000005	0.33500000000000002	0.23899999999999999	0.26	0.35499999999999998	0.43099999999999999	0.25600000000000001	0.56299999999999994	0.19	0.28000000000000003	3.3000000000000002E-2	0.82699999999999996	0.60399999999999998	0.32300000000000001	0.14799999999999999	0.64500000000000002	0.87	0.193	0.21	0.36799999999999999	1.1339999999999999	0.23200000000000001	7.6999999999999999E-2	0.52300000000000002	0.73499999999999999	0.79700000000000004	0.72899999999999998	0.70599999999999996	0.17	0.109	0.78400000000000003	0.122	0.20399999999999999	0.59899999999999998	0.17899999999999999	0.48899999999999999	0.52700000000000002	0.123	0.129	0.34699999999999998	0.20200000000000001	0.14000000000000001	0.14899999999999999	0.79400000000000004	0.46200000000000002	0.19900000000000001	0.29399999999999998	0.318	0.16800000000000001	0.184	0.504	0.20399999999999999	0.107	0.2	0.19500000000000001	0.54	0.379	0.19500000000000001	0.16900000000000001	0.438	0.29599999999999999	0.23300000000000001	1.26	0.49099999999999999	0.52400000000000002	0.09	0.43	0.17799999999999999	0.27300000000000002	0.77300000000000002	0.245	0.31900000000000001	0.11899999999999999	0.13600000000000001	7.9000000000000001E-2	0.14099999999999999	0.874	0.79900000000000004	0.13900000000000001	0.45900000000000002	0.161	0.127	0.40600000000000003	0.53300000000000003	7.0000000000000007E-2	0.28199999999999997	0.53300000000000003	0.45500000000000002	0.29199999999999998	7.3999999999999996E-2	0.53800000000000003	0.82199999999999995	0.42	0.71	0.1	0.74	0.39	0.76	0.51	0.84	0.61	0.61	0.2	1.0449999999999999	0.34	0.28000000000000003	0.55000000000000004	0.81	0.39	7.0000000000000007E-2	0.6	0.63	0.8	0.1	0.92	0.13	0.13	0.41	0.26	0.57999999999999996	0.24	1.0660000000000001	0.66	0.65	0.58599999999999997	0.79300000000000004	0.51100000000000001	0.68400000000000005	0.86699999999999999	0.43	0.90200000000000002	0.98499999999999999	0.17399999999999999	0.92900000000000005	0.27200000000000002	0.55200000000000005	0.43	0.61399999999999999	0.70399999999999996	0.748	1.101	0.53600000000000003	0.89100000000000001	0.54100000000000004	0.56999999999999995	0.86	0.75900000000000001	0.55000000000000004	0.749	0.29399999999999998	0.39600000000000002	0.52300000000000002	0.83099999999999996	1.202	0.89500000000000002	0.621	0.78600000000000003	0.96199999999999997	0.751	0.94599999999999995	0.499	0.91500000000000004	0.64500000000000002	0.68200000000000005	0.67600000000000005	1.149	0.82499999999999996	0.97299999999999998	0.316	1.1870000000000001	0.98699999999999999	0.94099999999999995	1.016	0.89	0.54	0.52100000000000002	0.98699999999999999	0.94099999999999995	1.016	0.89	0.18370000000000003	0.27290000000000003	0.47570000000000001	0.3296	0.31250000000000006	0.49850000000000005	0.4345	0.20200000000000001	0.4022	0.36020000000000002	0.47709999999999997	0.43100000000000005	0.45790000000000003	9.1000000000000067E-2	0.55669999999999997	0.13420000000000004	0.57640000000000002	0.55020000000000002	0.72670000000000001	0.66720000000000002	0.58850000000000002	0.75939999999999996	0.31409999999999999	0.41390000000000005	0.19330000000000008	0.56720000000000004	0.35220000000000007	0.38290000000000002	0.24409999999999998	0.10100000000000008	0.88800000000000001	0.14680000000000004	0.15160000000000001	0.16450000000000004	0.61499999999999999	0.60099999999999998	0.2142	0.18410000000000001	0.21500000000000008	0.34494000000000002	0.30220000000000002	0.13500000000000006	0.74150000000000005	0.56589999999999996	0.18410000000000001	0.58519999999999994	0.27430000000000004	0.46290000000000009	0.30750000000000005	0.43159999999999998	0.30100000000000005	8.140000000000007E-2	0.19600000000000001	0.35870000000000002	0.66369999999999996	0.27960000000000002	0.17800000000000005	9.8400000000000029E-2	0.3669	0.60150000000000003	0.30810000000000004	0.46640000000000004	0.59870000000000001	0.63800000000000001	0.19400000000000001	8.3300000000000041E-2	0.41600000000000004	0.83600000000000008	0.21700000000000005	8.9799999999999991E-2	0.66070000000000007	0.66459999999999997	0.72150000000000003	0.62060000000000004	0.77600000000000002	0.29440000000000005	0.36140000000000005	0.43149999999999999	0.19400000000000001	8.2000000000000073E-2	0.34490000000000004	0.46779999999999999	0.5897	0.60650000000000004	0.21940000000000007	0.23410000000000003	0.26819999999999999	9.4700000000000076E-2	0.29630000000000001	0.3579	0.67599999999999993	0.59240000000000004	0.33440000000000003	0.43220000000000003	0.64700000000000002	0.10700000000000007	0.5806	0.49480000000000002	0.4708	0.30180000000000001	0.22160000000000002	0.53	0.38590000000000002	0.37470000000000003	0.44379999999999997	0.29110000000000003	0.75600000000000001	0.24250000000000008	0.3382	0.63439999999999996	0.36620000000000008	0.35509999999999997	0.29100000000000004	0.4859	0.20100000000000007	8.7000000000000077E-2	0.73	0.20200000000000001	0.11150000000000002	0.20400000000000001	0.19900000000000007	0.35899999999999999	0.41850000000000004	0.82500000000000007	0.63680000000000003	8.5000000000000075E-2	0.77600000000000002	0.46140000000000003	0.52900000000000003	0.71830000000000005	0.61140000000000005	0.20400000000000001	0.20510000000000006	0.60199999999999998	0.19240000000000002	0.40700000000000003	9.8400000000000029E-2	0.68790000000000007	0.78600000000000003	0.52600000000000002	0.69734200000000002	0.52600000000000002	0.69242800000000004	0.44932800000000001	0.66400000000000003	0.60292000000000001	0.73860000000000003	0.57276000000000005	0.54561999999999999	0.53472000000000008	0.80600000000000005	0.72399999999999998	0.50360000000000005	0.81600000000000006	0.75308000000000008	0.61055999999999999	0.47000000000000003	0.53176000000000001	0.67120000000000002	0.69791999999999998	0.5696	0.83600000000000008	0.58600000000000008	0.46012000000000003	0.58000000000000007	0.43360000000000004	0.62444	0.47500000000000003	0.47600000000000003	0.52190000000000003	0.53260000000000007	0.46	0.65	0.59540000000000004	0.56528	0.56859999999999999	0.60040000000000004	0.55014000000000007	0.65600000000000003	0.5484	0.56999999999999995	0.503	0.56540000000000012	0.51040000000000008	0.46179999999999999	0.75719999999999998	0.51570000000000005	0.58639999999999992	0.52360000000000007	0.63700000000000001	0.64600000000000002	0.59600000000000009	0.6694	0.68600000000000005	0.503	0.5202	0.51200000000000001	0.504	0.48380000000000001	0.64	0.77900000000000003	0.62648000000000004	0.60199999999999998	0.63800000000000001	0.76031199999999999	0.76600000000000001	0.62307999999999997	0.61632000000000009	0.8	0.60306000000000004	0.63656000000000001	0.65639999999999998	0.83600000000000008	0.6377600000000001	0.60940000000000005	0.56872	0.66856000000000004	0.73	0.72349600000000003	0.62360000000000004	0.78600000000000003	0.58399999999999996	0.57520000000000004	0.73	0.72349600000000003	0.62360000000000004	0.78600000000000003	AUCR	0.68	0.3	0.64	0.56000000000000005	0.83	0.21	0.66	0.3	0.33	0.45	0.55000000000000004	0.43	0.56299999999999994	0.8	0.45	0.38200000000000001	0.45700000000000002	0.74	0.93899999999999995	0.746	0.46600000000000003	0.65400000000000003	1.264	0.754	0.97099999999999997	1.0660000000000001	0.45500000000000002	0.64500000000000002	0.18	0.50600000000000001	0.54	0.67200000000000004	0.89100000000000001	0.52100000000000002	1.1339999999999999	0.61399999999999999	0.72899999999999998	0.70599999999999996	0.122	8.2000000000000003E-2	0.52700000000000002	0.123	0.34699999999999998	0.16800000000000001	0.16700000000000001	0.438	0.29599999999999999	0.09	0.27300000000000002	0.31900000000000001	0.11899999999999999	0.13900000000000001	7.9000000000000001E-2	0.45900000000000002	0.161	7.0000000000000007E-2	0.28199999999999997	0.53300000000000003	0.29199999999999998	0.43	0.39	0.76	1.0449999999999999	0.55000000000000004	0.21	0.81	0.39	7.0000000000000007E-2	0.66	0.6	0.8	0.1	0.13	0.45	0.43	0.66	0.45	0.43	0.38200000000000001	0.74	0.98499999999999999	0.17399999999999999	0.92900000000000005	0.93899999999999995	0.61399999999999999	0.748	0.86	1.264	0.75900000000000001	0.55000000000000004	0.621	0.78600000000000003	0.96199999999999997	0.91500000000000004	1.1870000000000001	0.67200000000000004	0.89100000000000001	0.76212999999999997	0.62019999999999997	0.61765910000000002	0.50802000000000003	0.76208000000000009	0.47368000000000005	0.59599999999999997	0.40280000000000005	0.48960000000000004	0.73239999999999994	0.50660000000000005	0.51676	0.63619999999999999	0.60919999999999996	0.58600000000000008	0.51480000000000004	0.54620000000000002	0.63439999999999996	0.83600000000000008	0.49860000000000004	0.49399999999999999	0.62719999999999998	0.62920000000000009	0.55699999999999994	0.60199999999999998	0.58400000000000007	0.69	0.69000000000000006	0.60336000000000001	0.64600000000000002	0.58399999999999996	0.59148000000000001	0.66	0.57520000000000004	0.83600000000000008	0.71	0.62060000000000004	0.77600000000000002	0.19400000000000001	8.9000000000000079E-2	0.60650000000000004	0.21940000000000007	0.26819999999999999	0.10700000000000007	0.217	0.75600000000000001	0.24250000000000008	0.29100000000000004	8.7000000000000077E-2	0.11150000000000002	0.20400000000000001	0.37850000000000006	0.35899999999999999	0.77600000000000002	0.46140000000000003	0.20400000000000001	0.20510000000000006	0.60199999999999998	0.40700000000000003	0.2606	0.44932800000000001	0.66400000000000003	0.80600000000000005	0.81600000000000006	0.47368000000000005	0.75308000000000008	0.61055999999999999	0.47000000000000003	0.59599999999999997	0.53176000000000001	0.69791999999999998	0.5696	0.58600000000000008	0.73239999999999994	0.51676	0.52190000000000003	0.58600000000000008	0.60040000000000004	0.51480000000000004	0.63439999999999996	0.65600000000000003	0.5484	0.56999999999999995	0.83600000000000008	0.46179999999999999	0.51570000000000005	0.6694	0.62920000000000009	0.68600000000000005	0.503	0.60199999999999998	0.63800000000000001	0.76031199999999999	0.8	0.66856000000000004	0.59148000000000001	0.66	Observed AUC ratio


Predicted ratio predicted



DDIs separated by inducer

id line	0.01	0.1	1	10	0.01	0.1	1	10	0.6x	0.01	0.1	1	10	6.6E-3	6.6000000000000003E-2	0.66	6.6	1.5x	0.01	0.1	1	10	1.4999999999999999E-2	0.15	1.5	15	0.5x	0.01	0.1	1	10	5.0000000000000001E-3	0.05	0.5	5	2x	0.01	0.1	1	10	0.02	0.2	2	20	DDIs with rifampicin	0.237398	0.15945499999999996	0.26391549999999997	0.64153249999999995	0.15858499999999998	0.28771099999999999	0.37002000000000002	0.29181950000000001	0.79800000000000004	0.27245600000000003	0.55259999999999998	0.54499999999999993	0.52198999999999995	0.54637800000000003	0.34238000000000002	0.56904999999999994	0.52598674999999995	0.51014400000000004	0.37518499999999999	0.41435	0.57409999999999994	0.26033999999999996	0.10249999999999998	0.19879999999999998	0.50509499999999996	0.72208700000000003	0.52108999999999994	0.37424999999999997	0.58809999999999996	0.45452999999999999	0.748	0.12449999999999997	0.67155449999999994	0.40538849999999998	0.20239999999999997	0.68999375000000007	0.30835000000000001	0.32524999999999998	0.50216899999999998	0.1009023	0.50209999999999999	0.592167	0.73799999999999999	0.72604999999999986	0.48824999999999996	0.54709339999999995	0.10649999999999998	0.5721366	0.19689999999999996	0.10249999999999987	0.61660000000000004	0.61529325000000001	0.18295999999999996	0.32839600000000002	0.11849999999999998	0.20148999999999995	0.38526899999999997	0.62599922000000008	0.21039999999999998	0.60639999999999994	0.58845999999999998	0.69199999999999995	0.13049999999999987	0.40824999999999995	0.68547849999999999	0.69820749999999998	0.18652000000000005	0.22537499999999999	9.8899999999999988E-2	0.79800000000000004	0.51902700000000002	0.52529999999999999	0.15244999999999992	0.27132999999999996	0.11849999999999998	0.26136499999999996	0.39321499999999998	0.65976400000000002	0.69609999999999994	0.34402080000000002	0.34305999999999998	0.51945154000000004	0.22537499999999999	0.26339999999999997	0.25354499999999996	0.39820199999999994	0.35064999999999996	0.50503999999999993	0.30030000000000001	0.21138999999999997	0.35024999999999995	0.60358250000000002	0.31333499999999997	0.49270624999999996	0.29739875000000005	0.21838799999999997	0.44715499999999997	0.20839999999999997	0.33355999999999997	0.19342499999999993	0.18852449999999996	0.65239999999999998	0.11115000000000003	0.5675325	0.30834999999999996	0.51008999999999993	0.356715	0.45410400000000001	0.36637049999999993	0.35064999999999996	0.30335499999999999	0.20579999999999998	0.20039999999999997	0.19419999999999993	0.23357193000000004	0.10389999999999998	0.20339999999999997	0.11549499999999994	0.41832000000000003	0.16243999999999997	0.20394499999999999	0.47108749999999999	0.36288999999999999	0.35624500000000003	0.57742499999999997	0.11888000000000004	0.28337499999999999	0.19042000000000003	0.21837999999999996	0.46553999999999995	0.3369606	0.10449999999999998	0.35617224999999997	0.22539499999999998	0.65	0.20359499999999997	0.49511499999999997	0.20898800000000001	9.9099999999999966E-2	0.20967499999999994	0.45894499999999999	0.58480874999999999	0.21849999999999997	0.15249999999999997	0.45283299999999999	0.5988	0.19746499999999995	0.6480499999999999	0.46297049999999995	0.11749499999999995	0.12846876239999996	0.53495599999999999	0.52151499999999995	0.29472500000000007	0.70235999999999998	0.56420000000000003	0.11449999999999998	0.6366482	0.30340499999999992	0.414435	0.68806999999999996	0.75502999999999998	0.73240749999999999	0.36425999999999997	0.50339999999999996	0.544956	0.15169069999999996	0.63786439999999989	0.47111663000000004	0.44732499999999997	0.39092479999999996	0.20039999999999997	0.55492200000000003	0.37524500000000005	0.38771250000000002	0.24553541999999995	0.15649999999999986	0.10849999999999997	0.11829999999999999	0.10690099999999997	0.27538499999999999	0.3258047	0.53039150000000002	0.34597500000000003	0.11549499999999994	0.44170999999999999	0.59592230000000002	0.22299739999999993	0.5111	0.21038999999999997	0.58440749999999997	0.22339999999999996	0.15704499999999999	0.27313709999999997	0.20039999999999997	0.32340449999999998	0.12349999999999997	0.64009189999999994	0.40978249999999994	0.64461250000000003	0.37715599999999999	0.17392849999999999	0.20239999999999997	0.6	0.6	9.9499999999999977E-2	0.12900000000000006	0.622	0.34700000000000003	0.79400000000000004	9.2999999999999972E-2	0.16900000000000007	0.10900000000000006	0.17	1.1340000000000001	0.61099999999999999	0.77599999999999991	0.66400000000000003	0.46500000000000002	0.46200000000000002	0.23299999999999998	0.60399999999999998	0.48299999999999998	0.61199999999999999	0.20400000000000007	0.78400000000000003	8.2000000000000031E-2	0.43	0.13900000000000007	0.45500000000000002	1.26	0.28400000000000003	0.51	0.48200000000000004	0.65	0.53600000000000003	0.78900000000000003	0.16799999999999998	0.61399999999999999	0.29400000000000004	0.19299999999999998	0.98699999999999999	0.33500000000000002	0.42399999999999999	0.94200000000000006	0.21	0.12700000000000003	0.31799999999999995	0.70599999999999996	0.67099999999999993	0.66500000000000004	0.39899999999999997	8.2000000000000031E-2	0.64500000000000002	0.09	0.19700000000000004	0.43799999999999994	0.43	4.4999999999999998E-2	0.34400000000000008	0.12900000000000006	7.0000000000000007E-2	0.40500000000000003	0.52300000000000002	0.11900000000000005	0.77300000000000002	0.53299999999999992	0.77300000000000002	0.48700000000000004	0.14099999999999993	1.0580000000000001	0.79700000000000004	0.28000000000000003	0.20099999999999996	0.35499999999999998	0.9840000000000001	0.56200000000000006	0.33599999999999997	0.29599999999999993	0.379	0.18299999999999997	0.2	0.3967	0.53799999999999992	0.87400000000000011	0.59899999999999998	0.03	0.38600000000000001	0.2	7.9000000000000056E-2	0.52400000000000002	0.21200000000000002	0.93400000000000005	0.18599999999999994	0.29200000000000004	0.32299999999999995	0.23299999999999998	0.59899999999999998	0.36799999999999999	0.42	0.26	0.18099999999999994	0.17900000000000005	7.5999999999999943E-2	0.375	0.16700000000000004	0.23700000000000002	0.66900000000000004	0.20200000000000004	0.53299999999999992	0.622	0.26799999999999996	0.19500000000000001	0.14799999999999996	0.49099999999999999	0.14900000000000005	0.10700000000000003	0.05	0.12200000000000003	0.30499999999999999	0.21099999999999994	0.105	0.20599999999999993	7.4000000000000052E-2	0.23900000000000005	0.17700000000000002	0.245	0.504	0.22799999999999998	0.82700000000000007	0.48899999999999999	5.9000000000000059E-2	0.19	0.28499999999999998	0.23099999999999996	0.36299999999999999	0.25599999999999995	0.27299999999999996	0.29700000000000004	0.12299999999999997	0.92700000000000005	0.27200000000000002	0.67	0.13599999999999995	0.13	0.28299999999999997	0.44400000000000001	0.72900000000000009	0.17799999999999996	0.379	0.16099999999999995	0.79900000000000004	0.27900000000000008	0.65599999999999992	0.43	0.26700000000000002	0.31900000000000006	0.68	0.35200000000000004	0.35	0.45899999999999996	0.624	5.9000000000000059E-2	0.73499999999999999	0.14000000000000001	0.29599999999999993	0.40600000000000003	0.82599999999999996	0.82200000000000006	0.22	0.19500000000000001	0.53900000000000003	0.38200000000000001	0.56299999999999994	0.55299999999999994	0.42200000000000004	0.18900000000000006	0.19299999999999998	0.52700000000000002	0.54	0.23799999999999996	0.27099999999999996	0.11700000000000003	8.7999999999999967E-2	0.05	7.7000000000000027E-2	0.18200000000000002	0.28000000000000003	0.18400000000000005	0.13900000000000007	3.2999999999999974E-2	0.32799999999999996	0.61499999999999999	0.23200000000000004	0.51500000000000001	0.28200000000000003	0.40899999999999997	0.16700000000000004	0.32099999999999995	0.11	0.32	0.19900000000000007	7.0000000000000288E-3	0.82400000000000007	0.19500000000000001	1.8019999999999998	0.26099999999999995	0.23700000000000002	0.43099999999999999	0.87	0.54899999999999993	0.20400000000000007	DDIs with carbamazepine	0.50518399999999997	0.72451699999999997	0.51284799999999997	0.47824	0.61119999999999997	0.49277199999999999	0.50120799999999999	0.76576	0.59502319000000004	0.58387999999999995	0.4496	0.56844799999999995	0.51765799999999995	0.47904000000000002	0.54114400000000007	0.462312	0.68756799999999996	0.7314719999999999	0.67601539999999993	0.70564000000000004	0.77800000000000002	0.79800000000000004	0.76800000000000002	0.63800000000000001	0.48604000000000003	0.6777128	0.58761599999999992	0.61199999999999999	0.55640000000000001	0.53952	0.63488	0.48684800000000006	0.50480000000000003	0.45231199999999999	0.49930399999999997	0.63800000000000001	0.69799999999999995	0.44879999999999998	0.57810399999999995	0.63800000000000001	0.72079199999999999	0.48204000000000002	0.69643520000000003	0.54984	0.6	0.68	0.2	0.26	0.41	0.56000000000000005	0.13	0.45	0.64	0.3	0.3	0.51	0.61	0.28000000000000003	0.61	0.39	0.8	0.83	0.34	0.84	0.55000000000000004	0.92	1.0449999999999999	0.67	0.33	0.71	0.57999999999999996	0.66	0.13	0.28999999999999998	0.63	0.39	0.42	0.21	0.43	0.76	0.65	7.0000000000000007E-2	0.39	0.1	0.81	0.55000000000000004	0.74	0.1	DDIs with efavirenz	0.49784	0.48039999999999994	0.43999999999999995	0.59889999999999999	0.61799999999999999	0.52095999999999998	0.71919999999999995	0.47849999999999998	0.60799999999999998	0.64800000000000002	0.59767999999999999	0.79800000000000004	0.57407999999999992	0.59279999999999999	0.54639999999999989	0.49407999999999996	0.49002999999999997	0.45599999999999996	0.50773999999999997	0.56759999999999999	0.53834000000000004	0.60560000000000003	0.56135999999999997	0.59675999999999996	0.47849999999999998	0.49371999999999999	0.53339999999999987	0.61560000000000004	0.48641999999999996	0.53455199999999992	0.51719999999999999	0.51939999999999997	0.47463999999999995	0.63146000000000002	0.53945999999999994	0.56617999999999991	0.46362000000000003	0.45469999999999999	0.56225999999999998	0.44162000000000001	0.55700000000000005	0.48715999999999998	0.59819999999999995	0.56700000000000006	0.49731000000000003	0.47039999999999993	0.53600000000000003	0.39600000000000002	0.58599999999999997	0.8909999999999999	0.98499999999999999	0.90200000000000002	0.70400000000000007	0.27200000000000002	0.54100000000000004	0.75900000000000001	1.264	0.93900000000000006	0.8	0.65400000000000003	0.92900000000000005	0.74900000000000011	0.748	1.0659999999999998	0.65	0.97099999999999997	0.86699999999999999	0.83099999999999996	1.101	0.74	0.55000000000000004	0.38200000000000001	0.754	0.79299999999999993	0.29400000000000004	0.68400000000000005	0.45700000000000002	0.17400000000000004	0.746	0.86	0.55200000000000005	0.43	0.52300000000000002	0.24	0.51100000000000001	0.61399999999999999	0.45	0.43	0.56299999999999994	0.56999999999999995	0.66	0.46600000000000003	DDIs with rifabutin	0.72799999999999998	0.622	0.56858799999999998	0.69199999999999995	0.65739999999999998	0.60799999999999998	0.79800000000000004	0.76200000000000001	0.58963199999999993	0.54367999999999994	0.62415999999999994	0.55823199999999995	0.55320000000000003	0.58704000000000001	0.748	0.56910400000000005	0.59870400000000001	0.5514	0.58508800000000005	0.56759999999999999	0.63070400000000004	0.60458400000000001	0.586592	0.53784799999999999	0.7237808	0.57625999999999999	0.6	0.68554639999999989	0.75099999999999989	0.8909999999999999	0.64500000000000002	0.98699999999999999	0.45500000000000002	0.50600000000000001	1.149	0.91500000000000004	0.89500000000000002	0.52100000000000002	0.67599999999999993	0.67200000000000004	1.0659999999999998	1.016	0.89	0.18	0.68200000000000005	0.54	0.499	0.621	1.1870000000000001	0.82499999999999996	0.94599999999999995	0.31599999999999995	0.96200000000000008	0.97299999999999998	0.78599999999999992	0.94099999999999995	Predicted AUC ratio


Observed AUC ratio



DDIs with rifampicin

id line	0.01	0.1	1	10	0.01	0.1	1	10	0.6x	0.01	0.1	1	10	6.6E-3	6.6000000000000003E-2	0.66	6.6	1.5x	0.01	0.1	1	10	1.4999999999999999E-2	0.15	1.5	15	0.5x	0.01	0.1	1	10	5.0000000000000001E-3	0.05	0.5	5	2x	0.01	0.1	1	10	0.02	0.2	2	20	RIF	0.237398	0.15945499999999996	0.26391549999999997	0.64153249999999995	0.15858499999999998	0.28771099999999999	0.37002000000000002	0.29181950000000001	0.79800000000000004	0.27245600000000003	0.55259999999999998	0.54499999999999993	0.52198999999999995	0.54637800000000003	0.34238000000000002	0.56904999999999994	0.52598674999999995	0.51014400000000004	0.37518499999999999	0.41435	0.57409999999999994	0.26033999999999996	0.10249999999999998	0.19879999999999998	0.50509499999999996	0.72208700000000003	0.52108999999999994	0.37424999999999997	0.58809999999999996	0.45452999999999999	0.748	0.12449999999999997	0.67155449999999994	0.40538849999999998	0.20239999999999997	0.68999375000000007	0.30835000000000001	0.32524999999999998	0.50216899999999998	0.1009023	0.50209999999999999	0.592167	0.73799999999999999	0.72604999999999986	0.48824999999999996	0.54709339999999995	0.10649999999999998	0.5721366	0.19689999999999996	0.10249999999999987	0.61660000000000004	0.61529325000000001	0.18295999999999996	0.32839600000000002	0.11849999999999998	0.20148999999999995	0.38526899999999997	0.62599922000000008	0.21039999999999998	0.60639999999999994	0.58845999999999998	0.69199999999999995	0.13049999999999987	0.40824999999999995	0.68547849999999999	0.69820749999999998	0.18652000000000005	0.22537499999999999	9.8899999999999988E-2	0.79800000000000004	0.51902700000000002	0.52529999999999999	0.15244999999999992	0.27132999999999996	0.11849999999999998	0.26136499999999996	0.39321499999999998	0.65976400000000002	0.69609999999999994	0.34402080000000002	0.34305999999999998	0.51945154000000004	0.22537499999999999	0.26339999999999997	0.25354499999999996	0.39820199999999994	0.35064999999999996	0.50503999999999993	0.30030000000000001	0.21138999999999997	0.35024999999999995	0.60358250000000002	0.31333499999999997	0.49270624999999996	0.29739875000000005	0.21838799999999997	0.44715499999999997	0.20839999999999997	0.33355999999999997	0.19342499999999993	0.18852449999999996	0.65239999999999998	0.11115000000000003	0.5675325	0.30834999999999996	0.51008999999999993	0.356715	0.45410400000000001	0.36637049999999993	0.35064999999999996	0.30335499999999999	0.20579999999999998	0.20039999999999997	0.19419999999999993	0.23357193000000004	0.10389999999999998	0.20339999999999997	0.11549499999999994	0.41832000000000003	0.16243999999999997	0.20394499999999999	0.47108749999999999	0.36288999999999999	0.35624500000000003	0.57742499999999997	0.11888000000000004	0.28337499999999999	0.19042000000000003	0.21837999999999996	0.46553999999999995	0.3369606	0.10449999999999998	0.35617224999999997	0.22539499999999998	0.65	0.20359499999999997	0.49511499999999997	0.20898800000000001	9.9099999999999966E-2	0.20967499999999994	0.45894499999999999	0.58480874999999999	0.21849999999999997	0.15249999999999997	0.45283299999999999	0.5988	0.19746499999999995	0.6480499999999999	0.46297049999999995	0.11749499999999995	0.12846876239999996	0.53495599999999999	0.52151499999999995	0.29472500000000007	0.70235999999999998	0.56420000000000003	0.11449999999999998	0.6366482	0.30340499999999992	0.414435	0.68806999999999996	0.75502999999999998	0.73240749999999999	0.36425999999999997	0.50339999999999996	0.544956	0.15169069999999996	0.63786439999999989	0.47111663000000004	0.44732499999999997	0.39092479999999996	0.20039999999999997	0.55492200000000003	0.37524500000000005	0.38771250000000002	0.24553541999999995	0.15649999999999986	0.10849999999999997	0.11829999999999999	0.10690099999999997	0.27538499999999999	0.3258047	0.53039150000000002	0.34597500000000003	0.11549499999999994	0.44170999999999999	0.59592230000000002	0.22299739999999993	0.5111	0.21038999999999997	0.58440749999999997	0.22339999999999996	0.15704499999999999	0.27313709999999997	0.20039999999999997	0.32340449999999998	0.12349999999999997	0.64009189999999994	0.40978249999999994	0.64461250000000003	0.37715599999999999	0.17392849999999999	0.20239999999999997	0.6	0.6	9.9499999999999977E-2	0.12900000000000006	0.622	0.34700000000000003	0.79400000000000004	9.2999999999999972E-2	0.16900000000000007	0.10900000000000006	0.17	1.1340000000000001	0.61099999999999999	0.77599999999999991	0.66400000000000003	0.46500000000000002	0.46200000000000002	0.23299999999999998	0.60399999999999998	0.48299999999999998	0.61199999999999999	0.20400000000000007	0.78400000000000003	8.2000000000000031E-2	0.43	0.13900000000000007	0.45500000000000002	1.26	0.28400000000000003	0.51	0.48200000000000004	0.65	0.53600000000000003	0.78900000000000003	0.16799999999999998	0.61399999999999999	0.29400000000000004	0.19299999999999998	0.98699999999999999	0.33500000000000002	0.42399999999999999	0.94200000000000006	0.21	0.12700000000000003	0.31799999999999995	0.70599999999999996	0.67099999999999993	0.66500000000000004	0.39899999999999997	8.2000000000000031E-2	0.64500000000000002	0.09	0.19700000000000004	0.43799999999999994	0.43	4.4999999999999998E-2	0.34400000000000008	0.12900000000000006	7.0000000000000007E-2	0.40500000000000003	0.52300000000000002	0.11900000000000005	0.77300000000000002	0.53299999999999992	0.77300000000000002	0.48700000000000004	0.14099999999999993	1.0580000000000001	0.79700000000000004	0.28000000000000003	0.20099999999999996	0.35499999999999998	0.9840000000000001	0.56200000000000006	0.33599999999999997	0.29599999999999993	0.379	0.18299999999999997	0.2	0.3967	0.53799999999999992	0.87400000000000011	0.59899999999999998	0.03	0.38600000000000001	0.2	7.9000000000000056E-2	0.52400000000000002	0.21200000000000002	0.93400000000000005	0.18599999999999994	0.29200000000000004	0.32299999999999995	0.23299999999999998	0.59899999999999998	0.36799999999999999	0.42	0.26	0.18099999999999994	0.17900000000000005	7.5999999999999943E-2	0.375	0.16700000000000004	0.23700000000000002	0.66900000000000004	0.20200000000000004	0.53299999999999992	0.622	0.26799999999999996	0.19500000000000001	0.14799999999999996	0.49099999999999999	0.14900000000000005	0.10700000000000003	0.05	0.12200000000000003	0.30499999999999999	0.21099999999999994	0.105	0.20599999999999993	7.4000000000000052E-2	0.23900000000000005	0.17700000000000002	0.245	0.504	0.22799999999999998	0.82700000000000007	0.48899999999999999	5.9000000000000059E-2	0.19	0.28499999999999998	0.23099999999999996	0.36299999999999999	0.25599999999999995	0.27299999999999996	0.29700000000000004	0.12299999999999997	0.92700000000000005	0.27200000000000002	0.67	0.13599999999999995	0.13	0.28299999999999997	0.44400000000000001	0.72900000000000009	0.17799999999999996	0.379	0.16099999999999995	0.79900000000000004	0.27900000000000008	0.65599999999999992	0.43	0.26700000000000002	0.31900000000000006	0.68	0.35200000000000004	0.35	0.45899999999999996	0.624	5.9000000000000059E-2	0.73499999999999999	0.14000000000000001	0.29599999999999993	0.40600000000000003	0.82599999999999996	0.82200000000000006	0.22	0.19500000000000001	0.53900000000000003	0.38200000000000001	0.56299999999999994	0.55299999999999994	0.42200000000000004	0.18900000000000006	0.19299999999999998	0.52700000000000002	0.54	0.23799999999999996	0.27099999999999996	0.11700000000000003	8.7999999999999967E-2	0.05	7.7000000000000027E-2	0.18200000000000002	0.28000000000000003	0.18400000000000005	0.13900000000000007	3.2999999999999974E-2	0.32799999999999996	0.61499999999999999	0.23200000000000004	0.51500000000000001	0.28200000000000003	0.40899999999999997	0.16700000000000004	0.32099999999999995	0.11	0.32	0.19900000000000007	7.0000000000000288E-3	0.82400000000000007	0.19500000000000001	1.8019999999999998	0.26099999999999995	0.23700000000000002	0.43099999999999999	0.87	0.54899999999999993	0.20400000000000007	Predicted AUC ratio


Observed AUC ratio



DDIs with carbamazepine

id line	0.01	0.1	1	10	0.01	0.1	1	10	0.6x	0.01	0.1	1	10	6.6E-3	6.6000000000000003E-2	0.66	6.6	1.5x	0.01	0.1	1	10	1.4999999999999999E-2	0.15	1.5	15	0.5x	0.01	0.1	1	10	5.0000000000000001E-3	0.05	0.5	5	2x	0.01	0.1	1	10	0.02	0.2	2	20	CBZ	0.50518399999999997	0.72451699999999997	0.51284799999999997	0.47824	0.61119999999999997	0.49277199999999999	0.50120799999999999	0.76576	0.59502319000000004	0.58387999999999995	0.4496	0.56844799999999995	0.51765799999999995	0.47904000000000002	0.54114400000000007	0.462312	0.68756799999999996	0.7314719999999999	0.67601539999999993	0.70564000000000004	0.77800000000000002	0.79800000000000004	0.76800000000000002	0.63800000000000001	0.48604000000000003	0.6777128	0.58761599999999992	0.61199999999999999	0.55640000000000001	0.53952	0.63488	0.48684800000000006	0.50480000000000003	0.45231199999999999	0.49930399999999997	0.63800000000000001	0.69799999999999995	0.44879999999999998	0.57810399999999995	0.63800000000000001	0.72079199999999999	0.48204000000000002	0.69643520000000003	0.54984	0.6	0.68	0.2	0.26	0.41	0.56000000000000005	0.13	0.45	0.64	0.3	0.3	0.51	0.61	0.28000000000000003	0.61	0.39	0.8	0.83	0.34	0.84	0.55000000000000004	0.92	1.0449999999999999	0.67	0.33	0.71	0.57999999999999996	0.66	0.13	0.28999999999999998	0.63	0.39	0.42	0.21	0.43	0.76	0.65	7.0000000000000007E-2	0.39	0.1	0.81	0.55000000000000004	0.74	0.1	Predicted AUC ratio


Observed AUC ratio



DDIs with efavirenz

id line	0.01	0.1	1	10	0.01	0.1	1	10	0.6x	0.01	0.1	1	10	6.6E-3	6.6000000000000003E-2	0.66	6.6	1.5x	0.01	0.1	1	10	1.4999999999999999E-2	0.15	1.5	15	0.5x	0.01	0.1	1	10	5.0000000000000001E-3	0.05	0.5	5	2x	0.01	0.1	1	10	0.02	0.2	2	20	EFV	0.49784	0.48039999999999994	0.43999999999999995	0.59889999999999999	0.61799999999999999	0.52095999999999998	0.71919999999999995	0.47849999999999998	0.60799999999999998	0.64800000000000002	0.59767999999999999	0.79800000000000004	0.57407999999999992	0.59279999999999999	0.54639999999999989	0.49407999999999996	0.49002999999999997	0.45599999999999996	0.50773999999999997	0.56759999999999999	0.53834000000000004	0.60560000000000003	0.56135999999999997	0.59675999999999996	0.47849999999999998	0.49371999999999999	0.53339999999999987	0.61560000000000004	0.48641999999999996	0.53455199999999992	0.51719999999999999	0.51939999999999997	0.47463999999999995	0.63146000000000002	0.53945999999999994	0.56617999999999991	0.46362000000000003	0.45469999999999999	0.56225999999999998	0.44162000000000001	0.55700000000000005	0.48715999999999998	0.59819999999999995	0.56700000000000006	0.49731000000000003	0.47039999999999993	0.53600000000000003	0.39600000000000002	0.58599999999999997	0.8909999999999999	0.98499999999999999	0.90200000000000002	0.70400000000000007	0.27200000000000002	0.54100000000000004	0.75900000000000001	1.264	0.93900000000000006	0.8	0.65400000000000003	0.92900000000000005	0.74900000000000011	0.748	1.0659999999999998	0.65	0.97099999999999997	0.86699999999999999	0.83099999999999996	1.101	0.74	0.55000000000000004	0.38200000000000001	0.754	0.79299999999999993	0.29400000000000004	0.68400000000000005	0.45700000000000002	0.17400000000000004	0.746	0.86	0.55200000000000005	0.43	0.52300000000000002	0.24	0.51100000000000001	0.61399999999999999	0.45	0.43	0.56299999999999994	0.56999999999999995	0.66	0.46600000000000003	Predicted AUCratio


Observed AUCratio



DDIs with rifabutin

id line	0.01	0.1	1	10	0.01	0.1	1	10	0.6x	0.01	0.1	1	10	6.6E-3	6.6000000000000003E-2	0.66	6.6	1.5x	0.01	0.1	1	10	1.4999999999999999E-2	0.15	1.5	15	0.5x	0.01	0.1	1	10	5.0000000000000001E-3	0.05	0.5	5	2x	0.01	0.1	1	10	0.02	0.2	2	20	RBT	0.72799999999999998	0.622	0.56858799999999998	0.69199999999999995	0.65739999999999998	0.60799999999999998	0.79800000000000004	0.76200000000000001	0.58963199999999993	0.54367999999999994	0.62415999999999994	0.55823199999999995	0.55320000000000003	0.58704000000000001	0.748	0.56910400000000005	0.59870400000000001	0.5514	0.58508800000000005	0.56759999999999999	0.63070400000000004	0.60458400000000001	0.586592	0.53784799999999999	0.7237808	0.57625999999999999	0.6	0.68554639999999989	0.75099999999999989	0.8909999999999999	0.64500000000000002	0.98699999999999999	0.45500000000000002	0.50600000000000001	1.149	0.91500000000000004	0.89500000000000002	0.52100000000000002	0.67599999999999993	0.67200000000000004	1.0659999999999998	1.016	0.89	0.18	0.68200000000000005	0.54	0.499	0.621	1.1870000000000001	0.82499999999999996	0.94599999999999995	0.31599999999999995	0.96200000000000008	0.97299999999999998	0.78599999999999992	0.94099999999999995	Predicted AUCratio


Observed AUCratio



DDIs with carbamazepine

id line	0.01	0.1	1	10	0.01	0.1	1	10	0.6x	0.01	0.1	1	10	6.6E-3	6.6000000000000003E-2	0.66	6.6	1.5x	0.01	0.1	1	10	1.4999999999999999E-2	0.15	1.5	15	0.5x	0.01	0.1	1	10	5.0000000000000001E-3	0.05	0.5	5	2x	0.01	0.1	1	10	0.02	0.2	2	20	CBZ	0.50518399999999997	0.72451699999999997	0.51284799999999997	0.47824	0.61119999999999997	0.49277199999999999	0.50120799999999999	0.76576	0.59502319000000004	0.58387999999999995	0.4496	0.56844799999999995	0.51765799999999995	0.47904000000000002	0.54114400000000007	0.462312	0.68756799999999996	0.7314719999999999	0.67601539999999993	0.70564000000000004	0.77800000000000002	0.79800000000000004	0.76800000000000002	0.63800000000000001	0.48604000000000003	0.6777128	0.58761599999999992	0.61199999999999999	0.55640000000000001	0.53952	0.63488	0.48684800000000006	0.50480000000000003	0.45231199999999999	0.49930399999999997	0.63800000000000001	0.69799999999999995	0.44879999999999998	0.57810399999999995	0.63800000000000001	0.72079199999999999	0.48204000000000002	0.69643520000000003	0.54984	0.6	0.68	0.2	0.26	0.41	0.56000000000000005	0.13	0.45	0.64	0.3	0.3	0.51	0.61	0.28000000000000003	0.61	0.39	0.8	0.83	0.34	0.84	0.55000000000000004	0.92	1.0449999999999999	0.67	0.33	0.71	0.57999999999999996	0.66	0.13	0.28999999999999998	0.63	0.39	0.42	0.21	0.43	0.76	0.65	7.0000000000000007E-2	0.39	0.1	0.81	0.55000000000000004	0.74	0.1	Predicted AUCratio


Observed AUCratio



DDIs with rifampicin

id line	0.01	0.1	1	10	0.01	0.1	1	10	0.6x	0.01	0.1	1	10	6.6E-3	6.6000000000000003E-2	0.66	6.6	1.5x	0.01	0.1	1	10	1.4999999999999999E-2	0.15	1.5	15	0.5x	0.01	0.1	1	10	5.0000000000000001E-3	0.05	0.5	5	2x	0.01	0.1	1	10	0.02	0.2	2	20	RIF	0.237398	0.15945499999999996	0.26391549999999997	0.64153249999999995	0.15858499999999998	0.28771099999999999	0.37002000000000002	0.29181950000000001	0.79800000000000004	0.27245600000000003	0.55259999999999998	0.54499999999999993	0.52198999999999995	0.54637800000000003	0.34238000000000002	0.56904999999999994	0.52598674999999995	0.51014400000000004	0.37518499999999999	0.41435	0.57409999999999994	0.26033999999999996	0.10249999999999998	0.19879999999999998	0.50509499999999996	0.72208700000000003	0.52108999999999994	0.37424999999999997	0.58809999999999996	0.45452999999999999	0.748	0.12449999999999997	0.67155449999999994	0.40538849999999998	0.20239999999999997	0.68999375000000007	0.30835000000000001	0.32524999999999998	0.50216899999999998	0.1009023	0.50209999999999999	0.592167	0.73799999999999999	0.72604999999999986	0.48824999999999996	0.54709339999999995	0.10649999999999998	0.5721366	0.19689999999999996	0.10249999999999987	0.61660000000000004	0.61529325000000001	0.18295999999999996	0.32839600000000002	0.11849999999999998	0.20148999999999995	0.38526899999999997	0.62599922000000008	0.21039999999999998	0.60639999999999994	0.58845999999999998	0.69199999999999995	0.13049999999999987	0.40824999999999995	0.68547849999999999	0.69820749999999998	0.18652000000000005	0.22537499999999999	9.8899999999999988E-2	0.79800000000000004	0.51902700000000002	0.52529999999999999	0.15244999999999992	0.27132999999999996	0.11849999999999998	0.26136499999999996	0.39321499999999998	0.65976400000000002	0.69609999999999994	0.34402080000000002	0.34305999999999998	0.51945154000000004	0.22537499999999999	0.26339999999999997	0.25354499999999996	0.39820199999999994	0.35064999999999996	0.50503999999999993	0.30030000000000001	0.21138999999999997	0.35024999999999995	0.60358250000000002	0.31333499999999997	0.49270624999999996	0.29739875000000005	0.21838799999999997	0.44715499999999997	0.20839999999999997	0.33355999999999997	0.19342499999999993	0.18852449999999996	0.65239999999999998	0.11115000000000003	0.5675325	0.30834999999999996	0.51008999999999993	0.356715	0.45410400000000001	0.36637049999999993	0.35064999999999996	0.30335499999999999	0.20579999999999998	0.20039999999999997	0.19419999999999993	0.23357193000000004	0.10389999999999998	0.20339999999999997	0.11549499999999994	0.41832000000000003	0.16243999999999997	0.20394499999999999	0.47108749999999999	0.36288999999999999	0.35624500000000003	0.57742499999999997	0.11888000000000004	0.28337499999999999	0.19042000000000003	0.21837999999999996	0.46553999999999995	0.3369606	0.10449999999999998	0.35617224999999997	0.22539499999999998	0.65	0.20359499999999997	0.49511499999999997	0.20898800000000001	9.9099999999999966E-2	0.20967499999999994	0.45894499999999999	0.58480874999999999	0.21849999999999997	0.15249999999999997	0.45283299999999999	0.5988	0.19746499999999995	0.6480499999999999	0.46297049999999995	0.11749499999999995	0.12846876239999996	0.53495599999999999	0.52151499999999995	0.29472500000000007	0.70235999999999998	0.56420000000000003	0.11449999999999998	0.6366482	0.30340499999999992	0.414435	0.68806999999999996	0.75502999999999998	0.73240749999999999	0.36425999999999997	0.50339999999999996	0.544956	0.15169069999999996	0.63786439999999989	0.47111663000000004	0.44732499999999997	0.39092479999999996	0.20039999999999997	0.55492200000000003	0.37524500000000005	0.38771250000000002	0.24553541999999995	0.15649999999999986	0.10849999999999997	0.11829999999999999	0.10690099999999997	0.27538499999999999	0.3258047	0.53039150000000002	0.34597500000000003	0.11549499999999994	0.44170999999999999	0.59592230000000002	0.22299739999999993	0.5111	0.21038999999999997	0.58440749999999997	0.22339999999999996	0.15704499999999999	0.27313709999999997	0.20039999999999997	0.32340449999999998	0.12349999999999997	0.64009189999999994	0.40978249999999994	0.64461250000000003	0.37715599999999999	0.17392849999999999	0.20239999999999997	0.6	0.6	9.9499999999999977E-2	0.12900000000000006	0.622	0.34700000000000003	0.79400000000000004	9.2999999999999972E-2	0.16900000000000007	0.10900000000000006	0.17	1.1340000000000001	0.61099999999999999	0.77599999999999991	0.66400000000000003	0.46500000000000002	0.46200000000000002	0.23299999999999998	0.60399999999999998	0.48299999999999998	0.61199999999999999	0.20400000000000007	0.78400000000000003	8.2000000000000031E-2	0.43	0.13900000000000007	0.45500000000000002	1.26	0.28400000000000003	0.51	0.48200000000000004	0.65	0.53600000000000003	0.78900000000000003	0.16799999999999998	0.61399999999999999	0.29400000000000004	0.19299999999999998	0.98699999999999999	0.33500000000000002	0.42399999999999999	0.94200000000000006	0.21	0.12700000000000003	0.31799999999999995	0.70599999999999996	0.67099999999999993	0.66500000000000004	0.39899999999999997	8.2000000000000031E-2	0.64500000000000002	0.09	0.19700000000000004	0.43799999999999994	0.43	4.4999999999999998E-2	0.34400000000000008	0.12900000000000006	7.0000000000000007E-2	0.40500000000000003	0.52300000000000002	0.11900000000000005	0.77300000000000002	0.53299999999999992	0.77300000000000002	0.48700000000000004	0.14099999999999993	1.0580000000000001	0.79700000000000004	0.28000000000000003	0.20099999999999996	0.35499999999999998	0.9840000000000001	0.56200000000000006	0.33599999999999997	0.29599999999999993	0.379	0.18299999999999997	0.2	0.3967	0.53799999999999992	0.87400000000000011	0.59899999999999998	0.03	0.38600000000000001	0.2	7.9000000000000056E-2	0.52400000000000002	0.21200000000000002	0.93400000000000005	0.18599999999999994	0.29200000000000004	0.32299999999999995	0.23299999999999998	0.59899999999999998	0.36799999999999999	0.42	0.26	0.18099999999999994	0.17900000000000005	7.5999999999999943E-2	0.375	0.16700000000000004	0.23700000000000002	0.66900000000000004	0.20200000000000004	0.53299999999999992	0.622	0.26799999999999996	0.19500000000000001	0.14799999999999996	0.49099999999999999	0.14900000000000005	0.10700000000000003	0.05	0.12200000000000003	0.30499999999999999	0.21099999999999994	0.105	0.20599999999999993	7.4000000000000052E-2	0.23900000000000005	0.17700000000000002	0.245	0.504	0.22799999999999998	0.82700000000000007	0.48899999999999999	5.9000000000000059E-2	0.19	0.28499999999999998	0.23099999999999996	0.36299999999999999	0.25599999999999995	0.27299999999999996	0.29700000000000004	0.12299999999999997	0.92700000000000005	0.27200000000000002	0.67	0.13599999999999995	0.13	0.28299999999999997	0.44400000000000001	0.72900000000000009	0.17799999999999996	0.379	0.16099999999999995	0.79900000000000004	0.27900000000000008	0.65599999999999992	0.43	0.26700000000000002	0.31900000000000006	0.68	0.35200000000000004	0.35	0.45899999999999996	0.624	5.9000000000000059E-2	0.73499999999999999	0.14000000000000001	0.29599999999999993	0.40600000000000003	0.82599999999999996	0.82200000000000006	0.22	0.19500000000000001	0.53900000000000003	0.38200000000000001	0.56299999999999994	0.55299999999999994	0.42200000000000004	0.18900000000000006	0.19299999999999998	0.52700000000000002	0.54	0.23799999999999996	0.27099999999999996	0.11700000000000003	8.7999999999999967E-2	0.05	7.7000000000000027E-2	0.18200000000000002	0.28000000000000003	0.18400000000000005	0.13900000000000007	3.2999999999999974E-2	0.32799999999999996	0.61499999999999999	0.23200000000000004	0.51500000000000001	0.28200000000000003	0.40899999999999997	0.16700000000000004	0.32099999999999995	0.11	0.32	0.19900000000000007	7.0000000000000288E-3	0.82400000000000007	0.19500000000000001	1.8019999999999998	0.26099999999999995	0.23700000000000002	0.43099999999999999	0.87	0.54899999999999993	0.20400000000000007	Predicted AUCratio


Observed AUCratio



By metabolism

≤1.25 fold	CYP3A4 inhibitor substrate	CYP3A4 (fm	>	0.5) and not a CYP3A4 inhibitor substrate	20.689655172413794	28.571428571428569	≤1.5 fold	CYP3A4 inhibitor substrate	CYP3A4 (fm	>	0.5) and not a CYP3A4 inhibitor substrate	20.689655172413786	25	≤ 2 fold	CYP3A4 inhibitor substrate	CYP3A4 (fm	>	0.5) and not a CYP3A4 inhibitor substrate	31.034482758620705	21.428571428571431	>	 2 fold	CYP3A4 inhibitor substrate	CYP3A4 (fm	>	0.5) and not a CYP3A4 inhibitor substrate	27.586206896551722	25	
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