Antiretroviral Interactions with Transplant Medications

Cyclosporine

Tacrolimus
(and Sirolimus)

Mycophenolate Mofetil

Pharmacokinetic
characteristics

>90% metabolized
(substrate of CYP3A4);
substrate and inhibitor of
P-glycoprotein®

>90% metabolized
(substrate of CYP3A4)
substrate and inhibitor of
P-glycoprotein

MPA, the active
metabolite is a substrate of
glucuronyl transferase

Protease inhibitors

Amprenavir/
fosamprenavir

Primarily metabolized by
CYP3AA4. Inhibitor of
CYP3A4 (similar potency
as indinavir and
nelfinavir)?; also induces
CYP3A4®,

May T/ CsA
concentrations via
CYP3A4 inhibition or
induction

May T/ tacrolimus
concentrations via
CYP3A4 inhibition or
induction. In a case series
of HIV-positive patients
undergoing liver
transplantation, tacrolimus
levels were markedly T in
the presence of Pl-based
HAART regimens (LPV/r,
APV, and NFV).*

In a separate report, a 61-
year old patient on
fosamprenavir/ritonavir
was started on 0.5 mg QD
tacrolimus post-renal
transplant; target
tacrolimus concentrations
were reached within 2
days and tacrolimus was
discontinued due to high
(37 ng/mL) levels. Target
levels were subsequently
achieved with tacrolimus
0.5 mg every 4 days.’

Monitor tacrolimus levels.

Atazanavir

Primarily metabolized by
CYP3A4; also inhibits
CYP3A.

May T CsA concentrations
via CYP3A4 inhibition

May 7 tacrolimus
concentrations via
CYP3A4 inhibition.
Monitor tacrolimus levels,
renal & hepatic function
and serum electrolytes.

Indinavir

Primarily metabolized by
CYP3A4; also an inhibitor
of CYP3A4.°

May T CsA concentrations
via CYP3A4 inhibition.

In liver transplant patient
(n=1), prolonged ty, of
CsA observed with
concomitant IDV/r
regimen; daily doses of
CsA { 5-20% to maintain
serum CsA trough levels.’

May T tacrolimus
concentrations via
CYP3A4 inhibition. Ina
case series of HIV-positive
patients undergoing liver
transplantation, tacrolimus
levels were markedly T in
the presence of Pl-based
HAART regimens (LPVI/r,
APV, and NFV)* and IDV,
NFV® Monitor tacrolimus
levels.

In a small case series
(n=6) of HIV+ subjects
receiving ddl, 3TC,
abacavir, indinavir 800/
ritonavir 100 mg BID and
nevirapine 200 mg BID,
there was no significant
change in indinavir
concentrations in the
presence of chronic MMF
administration.’

Lopinavir/ritonavir

In liver transplant patients

May T tacrolimus

- may ¥ MMF via GT
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Cyclosporine

Tacrolimus
(and Sirolimus)

Mycophenolate Mofetil

Lopinavir is primarily
metabolized by CYP3A4.
Kaletra inhibits CYP3A4,
2D6 (to lesser extent). At
clinically relevant
concentrations, Kaletra
does not inhibit CYP2C9,
2C19, 2E1, 2B6 or 1A2.
Induces glucuronyl
transferases and possibly
CYP1A2' CYP2C19 and
2co.M

(n=2), prolonged t,/, of
CsA observed with
concomitant LPV/r; daily
doses of CsA | 5-20% to
maintain serum CsA
trough levels.’

concentrations via
CYP3A4 inhibition.

In a case series of HIV-
positive patients
undergoing liver
transplantation, tacrolimus
levels were markedly T in
the presence of Pl-based
HAART regimens (LPV/r,
APV, and NFV).*

In a separate case series, 3
HIV-infected liver
transplant recipients on
LPV/r + 2 NRTIs
experienced significant T
tacrolimus half-life;
therapeutic tacrolimus
levels were maintained
when tacrolimus dosing
was reduced to once every
5-10 days.*

Similarly, a 41-year old
patient on
lopinavir/ritonavir was
started on 1 mg QD
tacrolimus post-renal
transplant; target
tacrolimus concentrations
were reached within 12
hours and the patient was
maintained on a dose of
0.5 mg tacrolimus every 8
days.’

Monitor tacrolimus levels.

induction

Nelfinavir

Primarily metabolized by
CYP3A4; minor pathways
include CYP2C19,
CYP2D6, others.

Inhibitor of CYP3A4.

May T CsA concentrations
via CYP3A4 inhibition

Case reports of patients
undergoing liver
transplantation who
received nelfinavir; in each
instance, tacrolimus
concentration rose to toxic
levels, and patient
developed severe,
prolonged tacrolimus
toxicity.* Significant | in
nelfinavir dosages (up to
>95% ) were required.**
In a case series of HIV-
positive patients
undergoing liver
transplantation, tacrolimus
levels were markedly T in

- may decrease MMF via
GT induction
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Cyclosporine

Tacrolimus
(and Sirolimus)

Mycophenolate Mofetil

the presence of Pl-based
HAART regimens (LPV/r,
APV, and NFV)* and IDV,
NFV.2

In a separate case series, 2
HIV-infected liver
transplant recipients on
NFV + 2 NRTIs
experienced T tacrolimus
half-life; therapeutic
tacrolimus levels were
maintained when
tacrolimus was dosed once
every 24 hours.”

Monitor tacrolimus levels.

Ritonavir Low dose ritonavir (as Case report of HCV/HIV - may decrease MMF via
Potent inhibitor of CYP booster) shown to T ty,of | patient who underwent GT induction
enzymes in following CsA in liver-transplant liver transplantation;
order: patients (n=3); daily doses | patient received
3A>2D6>2C9>2C19>>2 | of CsA | 5-20% to saquinavir, ritonavir, and
A6>2E1. Induces maintain serum CsA nelfinavir at various times
glucuronyl transferases trough levels.’ with tacrolimus. In each
and CYP1A2. ® May also instance, tacrolimus
induce CYP2C9, 2C19. concentration rose to toxic
levels, and patient
developed
severe, prolonged
tacrolimus toxicity.*
Monitor tacrolimus
concentrations and adjust
dosage accordingly.
Saquinavir Case report of an HIV- Case report of HCV/HIV
Primarily metabolized by | positive renal transplant patient who underwent
CYP3A4. Weak inhibitor | patient whose cyclosporine | liver transplantation;
of CYP3A4.° levels tripled 3 days after patient received
initiation of SQV; saquinavir, ritonavir, and
postulated mechanism was | nelfinavir at various times
competition for CYP3A with tacrolimus. In each
metabolism and P- instance, tacrolimus
glycoprotein drug concentration rose to toxic
transport by SQV.*° levels, and patient
developed
severe, prolonged
tacrolimus toxicity.*®
Monitor tacrolimus
concentrations and adjust
dosage accordingly.
NNRTIs
Efavirenz 54% 4 in CsA In a case series of HIV-
induces CYP3A4 and concentrations observed in | positive patients
inhibits 2C9, 2C19, and renal-transplant patient 5 undergoing liver
3A4 isoezymes3 days after initiating transplantation, tacrolimus
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Cyclosporine

Tacrolimus
(and Sirolimus)

Mycophenolate Mofetil

efavirenz regimen."’

levels were markedly 4 in
the presence of EFV-based
HAART regimens.*

In a separate case series, 2
HIV-infected liver
transplant recipients on
EFV + 2 NRTIs did not
experience significant
changes in tacrolimus half-
life or oral clearance, and
tacrolimus dosage
adjustment was not
required.*?

Monitor tacrolimus
concentrations and adjust
dosage accordingly.

Nevirapine
Potent inducer of
CYP3A4 and 2B6

May | CsA concentrations
via CYP3A induction

May | tacrolimus
concentrations via CYP3A
induction.

In a small case series
(n=6) of HIVV+ subjects
receiving ddl, 3TC,

enzymes.2 In a case series of HIV- abacavir, indinavir 800/
positive patients ritonavir 100 mg BID and
undergoing liver nevirapine 200 mg BID,
transplantation, no changes | NVP clearance T 27% in
in tacrolimus levels were the presence of chronic
observed in patients on MMF administration.
nevirapine, Trizivir,or Clinical significance
tenofovir.* unclear.’
NRTIs
Tenofovir In a case series of HIV-
positive patients
undergoing liver
transplantation, no changes
in tacrolimus levels were
observed in patients on
nevirapine, Trizivir,or
tenofovir.!
Zidovudine In a case series of HIV- Zidovudine
positive patients - both are substrates of
undergoing liver glucuronyl transferase;
transplantation, no changes | competitive inhibition may
in tacrolimus levels were | resultin TAZT or MPA
observed in patients on
nevirapine, Trizivir,or
tenofovir.*
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