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Quantifying Pharmacometrics:
Efavirenz example

s
Vira) fiene®

001+

|04+

10-¢

4 4 4 i |08 +—t—t—"b—"bt—t—t—ttbt—t
10 10-3 102 10! | 0 2 4 6 8 10 12

Drug concentration, Time since C_ . (days)
fraction of C_

Shen et al. (Nat Med 2008), Sampah et al. (PNAS 201 [)
Jilek et al. (Nat Med 2012)




Quantifying Pharmacometrics:
Efavirenz vs. Atazanavir/ritonavir
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Pharmacometrics explain
adherence-resistance relationships

~ NNRTIs: resistance at
lower adherence
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Pharmacometrics predict
virologic outcomes

Burst rate,
Virus decay rate,
Infection rate...
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Infection rate
depends on fitness




Pharmacometrics predict
virologic outcomes

Allows comparison
across regimens!
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Pharmacometrics predict

virologic outcomes after treatment changes
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Pharmacometrics + adherence predict
virologic outcomes after treatment changes
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Pharmacometrics + MEMS
- Viral fithess over time (illustrative)

Drug Conc.
Viral Fitness

Time

Rosenbloom et al. (Nat Med 2012)




MACH | 4:
2,835 patients, 16,000VL, 678,000 MEMS

. 861907

< rebound (9%)
- 147119

\_ rebound (12%)

www.mach l4.med.ucla.edu

regimen

* Requirements:
10 — 120 days btwn.VL observation

* < 3 consecutive days missing data

* Adherence btwn. 20% and |10%

e 2| pill taken in 10 days before VL
observation




| 19 cases with 2 3 drugs
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| 19 cases with 2 3 drugs

Inhibitory
factor (IF)
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| 19 cases with 2 3 drugs
IF is higher in suppressors
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| 19 cases with 2 3 drugs
A protective effect at IF > 8!
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IF may signal strong antiviral activity
even when adherence is spotty
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Goals

® Use fitness from rich adherence
data in viral dynamic models

® Test fitness for real-time guidance!



Thank you!

®* MACHI4Team ¢ Harvard Program for
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® Yan Wang ® Johns Hopkins
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® Financial support:
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MACH |4 regimen overview:
| 19 cases with = 3 drugs
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A protective effect at IF > 8!
... for all 907 with full/partial regimens
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IF is “common currency”
that describes many regimens
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Above 70% adherence,
only IF matters
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IF may signal strong antiviral activity
even when adherence is spotty

Daily IF
28-day average = 8.6

EFV 600mg (q.d) b VO | T 18/ 28 = 64%
AZT 300mg+ N | | WMNNNN A NNO@NU«M A 39 / 56 = 70%

3TC 150mg (b.i.d.)
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VL <50 c/ml VL= 121 c/ml



