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Supplementary Table 1. Parameters of the simulated drugs.

Parameter Unit Dolutegravir ‘ Raltegravir Rifampicin Efavirenz Rifabutin
Physicochemical properties
V”Jgi'geﬁf'ar g/mol 419 1] 445.16 2] 823 [3] 315.7 [4] 847.02 [5]
log P 2.2 [1] 0.58 [2] 3.28 [3] 4.6 [4] 3.2 [5]
drug type ma [6] ma [7] | zwitterion [3] ma [8] ma [9]
pKa1 8.3 [1] 6.67 [2] 1.7 [3] 10.2 [4] 6.9 [10]
pKaz - - 7.9 [3] -
BP 0.55 [7 0.6 [2] 0.9 [3] 0.74 [4] 0.6 [11]
fup 0.007 [7] 0.17 [2] 0.15 [3] 0.02 [4] 0.15 [12]
binding protein albumin [13, 14] albumin [15] | albumin [16, 17] albumin [18] albumin [19]
Absorption
" retrograde
Papp 106 cm/sec 0.868 7] 1.6 2] 1.472 calculation 25 [4] 9.5 [11]
Metabolism and Elimination
CYP3A4 CLy ~ H/min/pmol 0.0035  'etrograde ; 0.0036 retrograde 0.007 [4] 0.514 [11]
enzyme calculation calculation
CYP3A5 CLy,  H/min/pmol - - - 0.03 [4] .
enzyme
CYP2B6 CLiy  H/Min/pmol - - - 0.55 [4] .
enzyme
CYP2A6 CLiy  H/Min/pmol - - - 0.08 [4] .
enzyme
CYP1A2 CLi ~ M/min/pmol - - - 0.07 [4] -
enzyme
UGT1AL CLy, ~ H/min/pmol 0.0192  rerograde 1 2] - ;
enzyme calculation
Unspecified puL/min/mg 0.127 retrogra_de - 6.55 retrogra_de -
calculation calculation
retrograde
CLrenal L/h 0.157 Calcuﬁaﬂon 3.6 2] 1.2 [17] 15 [20]
Interactions
CYP3A4 K uM - - 10.5 [21] 40.3 [22] 42 [23]




CYP2C8 Ki uM - - - 4.8 [22] -

CYP2C9 K UM - - - 19.5 [22] -

CYP3A4 optimized
IndMax - - 16.68 [24] 9.5 [24] 8.34 b
CYP3A4 ICso uM - - 0.32 [24] 3.9 [4] 0.3 [23]
CYP2B6

IndMax . - - 5.7 [4 -

CYP2B6 ICso UM - - - 0.8 [4] -

UGT1Al ) ) assumption optimized
IndMax 2.86 [17] 9.5 a 1.43 b
UGT1A1 ICso UM - - 0.32 [24] 39 assuryptlon 03 optmbnzed
UGT1A9 optimized
IndMax - - 5.48 [17] - 2.74 b
UGT1AS9 ICso UM - - 0.32 [24] . 0.3 optlleed

Abbreviations: BP, blood-plasma-ratio; Clin, intrinsic clearance; CLrena, renal clearance; CYP, cytochrome P-450; fup, fraction unbound in
plasma; IndMax, maximum fold of induction; ICsg, half maximal inhibitory concentration; K, Michaelis-Menten constant; K, inhibition constant;
log P, octanol-water partition coefficient; ma, monoprotic acid; mb, monoprotic base; Payp, apparent permeability; pka, acid dissociation constant;
UGT, uridine diphosphate-glucuronosyltransferase; Vmax, maximum velocity.

a due to the scarcity of data for the strength of induction on UGT1Al by efavirenz, it was assumed that IndMax and ICso have the same value as CYP3A4 induction. This
assumption was verified by running simulations for the concurrent administration of efavirenz and raltegravir (UGT1A1 substrate). Since the simulations were within 2-fold of
observed clinical data, the assumption was considered valid.

b due to the scarcity of data for the strength of induction on CYP3A4, UGT1A1, and UGT1A9 by rifabutin, and since rifabutin is a moderate inducer, it was assumed that IndMax
and ICso were equal to half the value of IndMax and ICso reported for rifampicin. This assumption was validated by running simulations with rilpivirine (CYP3A4 substrate),
dolutegravir (CYP3A4, UGT1ALl substrate), raltegravir (UGT1A1 substrate), and cabotegravir (UGT1A1, UGT1A9 substrate). The simulations were within 2-fold of observed data;
therefore, the assumption was considered valid.



Supplementary Table 2. Equations describing the age-related changes of a Caucasian healthy

population.
Parameter Unit Descriptive equation CV [%]
Body height cm —0.0039 x Age? + 0.238 X Age — 12.5 X Sex + 176 3.8
Body weight kg 23583(‘)9.;(225)](6;; 31123;( Body height + 0.611 X 15.2
Lung weight kg (0-028xBody height+0.0077xAge~5.6) 0
Adipose weight kg gé6368f5350dy weight — 0.56 X Body height + 6.1 X 20.6
Bone weight kg ¢(0.024xBody height—-1.9) 13.2
Brain weight kg @—0-0075xAge+0.0078xBody height—0.97 9.0
Gonad weight kg S—eojéoJ?%?g;; Body weight — 0.00022 x Age — 0.03 x 34.8
Heart weight kg 0.34 x BSA 4+ 0.0018 x Age — 0.36 ;;? Eg])
Kidney weight kg —0.00038 x Age — 0.056 X Sex + 0.33 ;gg’ gg])
Muscle weight kg 17.9 X BSA — 0.0667 X Age — 5.68 X Sex — 1.22 11.8
Skin weight kg e(~0.0058XAge—0.37xSex+1.13) 8.3
Thymus weight kg 0.0221 44.8
Gut weight kg 3E7° x Body height?®*° 7.3
Spleen weight kg g113%BSA=3.93 51.7
Pancreas weight kg 0.103 27.8
Liver weight kg e (0-87xBSA-0.0014xAge—1.0) 23.7
Blood Welght kg e(0.067><BSA—0.0025><Age—0.38><Sex+1.7) 10.4
Cardiac output (CO) | L/h 159 X BSA —1.56 X Age + 114 21.1
Adipose blood flow % of CO | (0.044 + 0.027 x Sex) x Age + 2.4 X Sex + 3.9
Bone blood flow % of CO | 5
Brain blood flow % of CO | g~ 0-48xBSA+0.04xSex+3.5
Gonad blood flow % of CO | —0.03 x Sex + 0.05
Heart blood flow % of CO | —0.72 X Body height — 10 x Sex + 134
Kidney blood flow % of CO | —8.7 X BSA + 0.29 x Body height — 0.081 X Age — 13
Muscle blood flow % of CO | —6.4 X Sex +17.5
Skin blood flow % of CO | 5
Thymus blood flow % of CO | 1.5
Gut blood flow % of CO | 2 X Sex + 14
Parameter Unit Descriptive equation CV [%]
Spleen blood flow % of CO | 3




Pancreas blood flow | % of CO | 1

Liver blood flow % of CO | —0.108 x Age + 1.04 X Sex + 27.9
Albumin g/L —0.0709 X Age + 47.7 7.9
GFR mL/min e—0.0079XAge+0.5><BSA+4.2 14.7

Abbreviations: BSA, body surface area; CV, coefficient of variance; f, female; GER, glomerular
filtration rate; m, male.

Data reproduced from Stader et al. [25] with permission from the journal.



Supplementary Table 3. Observed vs predicted pharmacokinetic parameters for the DDI scenarios (steady-state condition).

Absence perpetrator

In presence perpetrator

DDl ratio

Reference

Observed Predicted Ratio P/O | Observed Predicted Ratio P/O | Observed Predicted Ratio P/O
Dolutegravir (50 mg BID) — Rifampicin (600 mg)
Cmax [ng/mL] 5550 (49) 5184 (46) 0.93 3130 (25) 2272 (30) 0.73 0.56 0.44 0.78
AUCo+ [ngxh/mL] | 46300 (55) 50601 (54) 1.09 21300 (31) 15754 (44) 0.74 0.46 0.31 0.68 [26]
Ctrough [ng/mL] 2410 (77) 3165 (66) 1.31 670 (55) 514 (76) 0.77 0.28 0.16 0.58
Dolutegravir (50 mg QD) — Efavirenz (600 mg)
Cmax [ng/mL] 3080 (30) 3376 (31) 1.10 1870 (42) 2470 (25) 1.32 0.61 0.73 1.21
AUCo+ [ngxh/mL] | 42300 (39) 63748 (52) 151 18200 (50) 33571 (52) 1.84 0.43 0.53 1.22 [27]
Chrough [Ng/mL] 910 (53) 1173 (69) 1.29 220 (76) 392 (88) 1.78 0.24 0.33 1.38
Dolutegravir (50 mg QD) — Rifabutin (300 mg)
Cmax [ng/mL] 2950 (38) 3469 (30) 1.18 3410 (23) 2991 (25) 0.88 1.16 0.86 0.75
AUCo+ [ngxh/mL] | 39100 (38) 52769 (43) 1.35 37000 (32) 41025 (38) 1.11 0.95 0.78 0.82 [26]
Ctrough [Ng/mL] 760 (43) 1121 (63) 1.48 530 (56) 719 (63) 1.36 0.70 0.64 0.92
Raltegravir (400 mg BID) — Rifampicin (600 mg)
Cmax [ng/mL] 2966 2013 (25) 0.68 2929 1746 (21) 0.60 0.99 0.87 0.88
AUCo- [ngxh/mL] 9910 7217 (33) 0.73 9278 6041 (22) 0.65 0.94 0.83 0.89 [28]
Ctrough [Ng/mL] 199 117 (66) 0.59 138 89 (41) 0.64 0.69 0.76 1.09
Raltegravir (1200 mg single dose) — Efavirenz (600 mg)
Crmax [ng/mL] 6989 (134) 5864 (24) 0.84 6366 (133) 5237 (22) 0.82 0.91 0.89 0.98
AUCo-- [ngxh/mL] | 22303 (42) 22509 (40) 1.01 19186 (44) 18938 (29) 0.99 0.86 0.84 0.98 [29]
Cirough [Ng/mL] 19 (50) 72 (95) 3.88* 17 (48) 54 (69) 3.10" 0.94 0.75 0.80
Raltegravir (400 mg QD) — Rifabutin (300 mg)
Cmax [ng/mL] 2600 (92) 2199 (28) 0.85 3606 (92) 2129 (27) 0.59 1.39 0.97 0.70
AUCo+[ngxh/mL] | 8066 (75) 9002 (39) 1.12 9571 (184) 8526 (34) 0.89 1.19 0.95 0.80 [30]
Ctrough [ng/mL] * 57 (55) 47 (78) 0.83 45 (52) 43 (69) 0.95 0.80 0.91 1.14

Data are represented as geometric mean (CV). Abbreviations: AUCO-=, area under the concentration-time curve to infinity; AUCo., area under
the concentration-time curve to the last time point; BID, administered twice a day; Cmax, peak concentration; Cuough, trough concentration; DDI,
drug-drug interaction; O, observed; P, predicted; QD, administered once a day.

* concentration measured at 12 hours

* The ratio observed:predicted of Ciough is outside 2-fold however the observed Cirough is very small also compared to the observed Cmax making difficult to predict Cirough Within 2-

fold.



Supplementary Figure 1. Correlation between predicted vs observed (a) peak concentration
(Cmax), (b) area under the concentration-time curve (AUC), and (c) trough concentration
(Cuwougn)- The black line represents the identity line, the purple and the green lines represent
the upper and lower limits, respectively proposed by Guest et al. [31], and the dashed black
line represents the 2-fold range.

Abbreviations: AUC, area under the concentration-time curve; Cmax, peak concentration;
Cirough, trough concentration.
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Supplementary Table 4. Observed vs predicted pharmacokinetic parameters during switch studies.

Absence perpetrator After stopping perpetrator DDl ratio
: : - | Reference

Observed Predicted Rpa/tcl)o Observed Predicted Rpa}t(;o Observed  Predicted Rpa/téo
Rilpivirine 25 mg, oral administration - day 1 after stopping efavirenz
Cmax [Ng/mL] 100 + 28 129 £ 26 1.30 65+ 21 71+13 1.10 0.65 0.55 0.85
AUCo-r [ngxh/mL] 1095 + 327 1236 + 242 1.13 602 + 204 648 + 108 1.08 0.55 0.52 0.95 [32]
Ctrough [ng/mL] " 33+13* 26 +8 0.78 13+6* 12+3 0.92 0.40 0.47 1.18
Rilpivirine 25 mg, oral administration - day 14 after stopping efavirenz
Cmax [Ng/mL] 181 + 45 181+ 40 1.00 140+ 34 173+ 36 1.24 0.78 0.96 1.23
AUCo-r [ngxh/mL] 2528 + 596 2413 + 637 0.95 1940 + 528 2246 + 540 1.16 0.77 0.93 1.21 [32]
Ctrough [ng/mL] " 67 +21 66 + 22 0.98 47 +19 60 + 18 1.27 0.70 0.91 1.29
Rilpivirine 25 mg, oral administration e - day 21 after stopping efavirenz
Cmax [ng/mL] 181 + 45 183 + 41 1.01 154 + 31 179 + 38 1.16 0.85 0.98 1.15
AUCo-r [ngxh/mL] 2528 + 596 2453 + 664 0.97 2089 £ 526 2360 + 597 1.13 0.83 0.96 1.16 [32]
Ctrough [ng/mL] " 67 +21 68 + 23 1.01 50+ 21 64 + 20 1.29 0.74 0.95 1.29
Rilpivirine 25 mg, oral administration - day 28 after stopping efavirenz
Cmax [Ng/mL] 181 + 45 184 + 41 1.01 166 + 41 181 + 40 1.10 0.92 0.99 1.08
AUCo-r [ngxh/mL] 2528 + 596 2361 + 638 0.93 2298 + 548 2317 £ 600 1.01 0.91 0.98 1.08 [32]
Crrough [ng/mL] * 67 +21 68 + 23 1.01 56 + 23 66 + 22 1.18 0.84 0.97 1.16

Data represented as mean + SD. Abbreviations: AUCo, area under the concentration-time curve to the last time point; Cmax, peak concentration;
Ciough, trough concentration; DDI, drug-drug interaction; O, observed; P, predicted.

" Concentration measured 24h post-administration

*digitalized data



Supplementary Figure 2. Correlation between predicted vs observed (a) switch scenario for

peak concentration (Cmax), (b) switch scenario for area under the concentration-time curve
(AUC), and (c) switch scenario for trough concentration (Cuougnh). The black line represents the
identity line, the purple and the green lines represent the upper and lower limits, respectively

proposed by Guest et al. [31], and the dashed black line represents the 2-fold range.

Abbreviations: AUC, area under the concentration-time curve; Cmax, peak concentration;
Cirough, trough concentration.
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