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Principles of drug-to-drug interactions

* Pharmacodynamic

* Changes in the pharmacological effects of a drug:
» additive, synergistic or antagonistic

 Pharmacokinetic

e Changes in the amount of drug in a human body:
e absorption, distribution, metabolism, excretion



Pharmacodynamic interactions
additive or synergistic toxic effect

Peripheral neuropathy
Lnz, Cs, S, H, FQ, Pto/Eto, E, stavudin, didanosin (d4T, ddl)

Myelosuppression
Lnz, AZT (zidovudine)

Prolongation of QT interval

Cfz, Bdqg, Mfx, DIm, Lfx, NNRTI, enhanced PI, erythromycin, clarithromycin, quinidine,
ketoconazole, fluconazole, neuroleptics, antiemetics (ondansetron, granisetron,
domperidone), methadone

Optic nerve damage
Lzd, E, Eto/Pto, Cfz, rifabutin, H, S, didanosin (ddl)

Hepatotoxicity

Lzd, Cfz, Bdqg, nevirapine (NVP), cotrimoxazole
Hypothyroidism

Eto/Pto, PAS, Lnz, stavidun (d4T)

Electrolyte disorders
Am, S, Mfx, Lzd, NRTI

Nephrotoxicity
S, Am, TDF




Pharmacokinetic interactions:
absorption

Medicines that reduce the acidity : H* inhibitors, H, antagonists, antacids
reduce the absorption of drugs, which require the acidity of gastric juice
for optimal absorption
atazanavir

Polyvalent cations: antacids, Fe, Al, Ca, Mg
they bind to drugs, reducing their absorption
integrase inhibitors (DTG, RAL)

Inducers/inhibitors of intestinal cytochrome P450 (CYP) 3A4,
P-glycoprotein

Reduce / increase the absorption of substrates:
Inducing P-glycoprotein, rifabutin reduces the absorption of tenofovir alafenamide (TAF)



Pharmacokinetic interactions:

metabolism of drugs in liver Other mechanisms: transporters

CYP450 OATP

a polypeptide that transfers organic anions

CYP3A4 — most common - oxidation ocr

UGT- 1A1 organic cation 2 transporters

uridine-diphosphate-glucuronosyl-transferase - MATE

gl ucu ronidation extrusion protein of drugs and toxins

Cinical significance is not fully clear, but is being studied

Il: bictegravir (BIC) and dolutegravir (DTG) substrates
and CYP3A4, and UGT1A1

Inducers and inhibitors of CYP3A4 and UGT1A1 have
an impact on the metabolism of BIC and DTG
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Guidelines for the Use of Antiretroviral Agents in
Adults and Adolescents with HIV

P, Developed by the DHHS Panel on Antiretroviral Guidelines for Adults
§ and Adolescents — A Working Group of the Office of AIDS Research
% Advisory Council (OARAC)

‘“"’m

How fo Cite the Adult and Adolescent Guidelines:

Panel on Antiretroviral Guidelings for Adults and Adolescents, Guidelines for the Use of Antiretroviral Agents in Adults and
Adolescents with HIV. Department of Hsalth and Human Services, Avaliable at http:/ [
AduitandAdolescentGL.pdf. Accessed [Insert date] [Insert page number, table number, etc. If applicable)

It Is emphasized that concepts refevant to HIV management evolve rapldly. The Panel has a mechanism to update recommenda-
tions on a regular basis, and the most recent information is avallable on the AIDSnfo Web site (htlp:/aidsinfo.nin.gov).

Mechanisms That May Affect Oral Enzymes That Metabolize or are Induced or Inhibited by
ARV Drugs by ARV
Drug Class CYP CYP
Substrate \nhibitor CYP Inducer | UGT1A1
INSTl=
BIC MNIA Concentrafion Subsirate 3A4 NA NI Subsirate
DTG NiA :mzsitds Substiale | 3A4 [minor) NA NA Subsirate
noau
EVGle NiA e | Innibitar A4 A4, 206 208 Substrate
RAL MiA palyvalent MiA Mis A Mis Subsirate
cabons (e.q.,
Ca, Mg, AL,
Fa, Zn)
Pls
ATV Concentralion A Subsirate, aad a4, 2CH IR Inhibitor
decreased Inducer,
Inhibitor
ATvic Concentration NiA 344 344, 208, 208 NIA Inhititor
decreazed Inhibitor
ATVIP Concentration NiA Substrate, 3A4,206 | 3A4,208,2C8 | A2, 286, | ATV Inhibitor
decreased Inhibitor 2CB, 208, | RTV. Inducer
2014
DRVIo NiA NiA Substrate, 3A4 344, 206 NIA No data
effect on Pgp
unknown
DRVIr MIA it Substrate, a4, 206 34, 2D8 1A2, 286, Inducer
effect on Pgp 208, 208,
unknown 2C18
LPVir MIA A Subsirate 344, 206 asd 1A2, 288, Inducer
208, 208,
2c19
TPVir MIA LIS Subsirate, a4, 206 A4, 206 No dala Inducer
Inducer
HHNETIs
DOR MIA ik L) 3A4 3AE WA MNIA A
EFV MIA M ) 286 {primary), am 3A4, 286, NA
ZAR, 344 2018
ETR MIA A MiA 384,208, 209, 2014 A4 /A
2018
[ A NiA NI 344, 2R6 NiA ahd, 786 [
REV Concentralion NiA WA 344 WA NiA /A
decreased
NRTIs
ABC WA HiA WA MIA WA MR Subsirate
FTC MiA NiA MA NIA I NIA A
3TC MiA NiA MA NIA WA NIA NiA
TAF MIA A Subslirate MIA A MIA A
TDF NiA NiA Substrate NiA WA NIA [
0V MiA NiA MA NiA WA NIA A
CCRS Antagonist
A | MA | Substate | 3Ad NA NIA NIA
Fusion Inhibitor
T-20 | m | wa ] i WA NIA NIA
Post-Attachment Inhibitor
1BA [ wa na [ owa ] wa NA NIA NIA
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Trimethoprim/Sulfamethoxazole
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Bdg DIm
EFV EFV
Not recommended Psychoneurological monitoring
The total frequency of AE was higher during
Management of 33 HIV-infected individuals with Bdg (400 administration of DIm + EFV compared to one of the

mg/day) and EFV (600 mg/day) reduced AUC Bdq by 18% drugs .
Neuropsychic AE (euphoric mood and nightmares) were
observed more frequently during treatment with DIm +
EFV compared to one of the drugs

Atazanavir/Darunavir/Lopinavir + Atazanavir/Darunavir/Lopinavir +
ritonavir/cobicistat ritonavir/cobicistat
Not recommended Not recommended

Bdq is being metabolized by CYP3A4 and moderate or strong DIm is being metabolized by albumin to DM-6705; DM-

CYP3A4 inhibitors 6705 is metabolized to other metabolites via CYP3A4.

Atazanavir/Darunavir/Lopinavir/ ritonavir/cobicistat DIm + strong CYP3A4 inhibitor (atazanavir /

enhance the effect of Bdq - risk of AE darunavir/lopinavir/ritonavir/cobicistat) increased the

Bdq prolongs QTcF interval, it is hepatotoxic effect of metabolite DM-6705 by 25-30%. DIm prolongs
QTcF

If replacement is not possible - QTcF and transaminases

If replacement is not possible - QTcF monitoring
monitoring



@ hiv-druginteractions.org/checker#

. Interaction Checker —
6 HIV Drug Interactions ==

~

Interaction Checkers Prescribing Resources Site News Contact Us

-

Atazanavir/Lopinavir + ritonavir

Clofazimine

QTcF monitoring
Pharmacokinetic interaction is unlikely. Cfz is being excreted in faeces and bile unchanged.
\ And Atazanavir/Lopinavir + ritonavir, and Cfz prolong QTcF /

-

Atazanavir/Lopinavir + ritonavir

Levofloxacin

QTcF monitoring
Pharmacokinetic interaction is unlikely. Lfx is slightly metabolized.
\ And Atazanavir/Lopinavir + ritonavir, and Lfx prolong QTcF

/
/ Moxifloxacin \

Efavirenz (EFV)

Clinical response monitoring
UGT1A1 glucuronidation of Mfx. EFV induces UGT1A1 and reduced the level of Mfx
Atazanavir/Darunavir/Lopinavir + ritonavir

Clinical response monitoring
UGT1A1 glucuronidation of Mfx,; its concentration is being reduced due to UGT1A1 induction by ritonavir

Atazanavir/Lopinavir + ritonavir

QTcF monitoring
And Atazanavir/Lopinavir + ritonavir, and Mfx prolong QTcF /




ART: Dolutegravir (DTG) + Tenofovir DF/Emtricitabine (FTC)

WHO

=
tuberculosis

MDR-TB: Lfx, Bdg, Lzd, Cfz, Cs ..

. e o . WHO
Opportunistic infections: Smx/Tmp, Fluconazole | &

tuberculosis

Module 4: Treatment

Treatment supplement: Pyridoxine

UPDATE OF
RECOMMENDATIONS ON
FIRST- AND SECOND-LINE SEIDELINES FURIIC F

AND TREATMENT OF PERSONS
ANTIRETROVIRAL REGIMENS DIAGNOSED WITH CHRONIC
! HEPATITIS C VIRUS INFECTION

HCV: Daclatasvir, Sofosbuvir
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www.hiv-druginteractions.org | SNV ERS T

Tenofovir-DF (TDF) + Trimethoprim/Sulfamethoxazole

I ntera Ction Report Emtricitabine (FTC) + Fluconazole

Tenofovir-DF (TDF) + Fluconazole

Emtricitabine (FTC) + Clofazimine
Report ID: Tenofovir-DF (TDF) + Clofazimine

Date PrOdUCEd: 18 June 2019 Emtricitabine (FTC) + Cycloserine
Tenofovir-DF (TDF) + Cycloserine

Dolutegravir (DTG) + Clofazimine

Antiretrovi ral Treatment Co-medications Dolutegravir (DTG) + Cycloserine
/ \ Dolutegravir (DTG) + Trimethoprim/Sulfamethoxazole
D0|UtegfaVir BedaqU”ine Dolutegravir (DTG) + Fluconazole
Emtricitabine (FTC) Clofazimine Emtricitabine (FTC) + Sofosbuvir
Tenofovir-DF Cyc]oserine Tenofovir-DF (TDF) + Bedaquiline

Daclatasvir Tenofovir-DF (TDF) + Sofosbuvir

Fluconazole Dolutegravir (DTG) + Bedaquiline

LEVOfloxa Ci n Dolutegravir (DTG) + Sofosbuvir

Emitricitabine (FTC) + Bedaquiline

Linezolid o6
. . . . Dolutegravir (DTG) + Daclatasvir
Pyridoxine (Vitamin B6) ¢
. Emtricitabine (FTC) + Daclatasvir
Sofosbuvir ] .
A h . /S If th | Tenofovir-DF (TDF) + Daclatasvir
\ rimethoprim/sultamethoxazo e/ Dolutegravir (DTG) + Levofloxacin
Tencfovir-DF (TDF) + Levofloxacin
Deﬁcripﬁon of the interactions Emtricitabine (FTC) + Levofloxacin

Dolutegravir (DTG) + Linezolid

Potential weak interaction - additional action/monitoring or dosage adjustment is unlikely to be required Envtricitabine (FTC) + Linezold

(YELLOW) Tenofovir-DF (TDF) + Linezolid

Emtricitabine (FTC) + Pyridoxine (Vitamin B6) [alone]

Tenofovir-DF (TDF) + Pyridoxine (Vitamin B6) [alone]
Emtricitabine (FTC) + Trimethoprim/Sulfamethoxazole

Coadministration has not been studied. Trimethoprim is primarily eliminated by the kidney and in vitro data suggest
that it inhibits the renal transporters OCT2 and MATE1, and could therefore potentially decrease emtricitabine renal
elimination (via inhibition of MATE1). No a priori dosage adjustment is recommended in patients with normal renal
function.

Dolutegravir (DTG) + Pyridoxine (Vitamin B6) [alone]




www.hiv-druginteractions.org

Interaction Report
Report ID:
Date Produced: 07 March 2021
Antiretroviral Treatment Co-medications
l Efavirenz (EFV) Bedaguiline
mitricitabine ] Clofazimine
Tenofovie-DF (TDF) Cyeloserine

Daclataswir

Fluconazole

Levefloxacin

Linezolid

Pyridoxine (Vitamin BG) [alone]
Sofasbuvir
Trimethoprim/Sulfamethoxazole

This report lists the summaries of potential interactions (i.e. "red”, "amber” and “yellow” classifications) for the drugs in the
table above.

Interactions with a "green” or "grey” classification (i.e. no dinically significant interaction or no clear data) have been checked
and are listed at the end of this report, but summaries are not shown.

For full details of all interactions, see www_hiv-druginteractions.org .

Description of the interactions

Potential clinically significant interaction - likely to require additional monitoring, alteration of drug dosage
or timing of administration (AMBER)

Efavirenz (EFV) + Bedaquiline
Gagminisration Edagunne (400 mg single dose) and efavirenz (600 mg once daily) to 33 HIV/TB-negative
subjects decreased bedaquiline AUC by 18% and had no effect on Cmax. Efavirenz pharmacokinetics were similar to
i | jects. A reduction in bedaguiline exposure may result in loss of activity and
dministration is not recommended] There are no clinical data on the safety and efficacy of bedaguiline when co-
administered with antiretroviral agents.

Efavirenz (EFV) + Daclatasvir

Coadministration of efavirenz (600 mg once daily) and daclatasvir (60 or 120 mg once daily) decreased daclatasvir
AUC, Cmax and Cmin by 32%, 17% and 59%, respectively (results dose-normalised to 60 mg dosa). The dose of
daclatasvir should be increased to 90 mg once daily when coadministered with efavirenz.

Potential weak interaction - additional action/monitoring or dosage adjustment is unlikely to be required
(YELLOW)

Emtricitabine (FTC) + Trimethoprm/Sulfamethoxazole

Coadministration has not been studied. Trimethoprim is primarily eliminated by the kidney and in vitro data suggest
that it inhibits the renal transporters OCT2 and MATEL, and could therefore potentially decrease emtricitabine renal
elimination (via inhibition of MATE1). No a priori dosage adjustment is recommended in patients with normal renal
function.
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Medscape

DRUGS & DISEASES CME & EDUCATION ACAD

®> Drug Interaction Checker

Enter a drug, OTC or herbal supplement:

&4 Print

] 15 Interactions Found

[sofos

Patient Regimen Clear All €3
dolutegravir :>:<:
tenofovir DF i><:
emtricitabine ix:
levofloxacin :><:
bedaquiline :><:
linezolid ix:
cycloserine ix:
clofazimine 3’(:
trimethoprim/sulfamethoxazole :x:
fluconazole (><:
pyridoxine i><:
daclatasvir )

Monitor Closely
sofosbuvir + tenofovir DF

sofosbuvir will increase the level or
effect of tenofovir DF by unspecified
interaction mechanism. Use
Caution/Monitor.

sulfamethoxazole + fluconazole

sulfamethoxazole and fluconazole
both increase QTc interval. Modify
Therapy/Monitor Closely.

fluconazole + levofloxacin

fluconazole and levofloxacin both
increase QTc interval. Modify
Therapy/Monitor Closely.

fluconazole + trimethoprim

fluconazole and trimethoprim both
increase QTc interval. Modify
Therapy/Monitor Closely.

Monitor Closely

. sofosbuvir + tenofovir DF

sofosbuvir will increase the level or effect of tenofovir DF by
unspecified interaction mechanism.

. sulfamethoxazole + fluconazole
sulfamethoxazole and fluconazole both increase QTc interval.
. fluconazole + levofloxacin

fluconazole and levofloxacin both increase QTc interval.

. fluconazole + trimethoprim

fluconazole and trimethoprim both increase QTc interval.

. fluconazole + bedaquiline

fluconazole and bedaquiline both increase QTc interval.

. levofloxacin + bedaquiline

levofloxacin and bedaquiline both increase QTc interval.

. sulfamethoxazole + levofloxacin
sulfamethoxazole and levofloxacin both increase QTc
interval.

. levofloxacin + trimethoprim

levofloxacin and trimethoprim both increase QTc interval.

Minor

. linezolid + pyridoxine

linezolid will decrease the level or effect of pyridoxine by
altering intestinal flora. Applies only to oral form of both
agents.

. trimethoprim + pyridoxine

trimethoprim will decrease the level or effect of pyridoxine by
altering intestinal flora. Applies only to oral form of both
agents.

o levofloxacin + pyridoxine

levofloxacin will decrease the level or effect of pyridoxine by
altering intestinal flora. Applies only to oral form of both
agents.

. sulfamethoxazole + pyridoxine
sulfamethoxazole will decrease the level or effect of
pyridoxine by altering intestinal flora. Applies only to oral form
of both agents.

. fluconazole + sulfamethoxazole
fluconazole will increase the level or effect of
sulfamethoxazole by affecting hepatic enzyme CYP2C9/10
metabolism.

. linezolid + sulfamethoxazole

linezolid increases levels of sulfamethoxazole by unspecified
interaction mechanism.




HIV, HCV, alcohol and drug addiction : ART, DAA, OST
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Main components of aDSM strategy

1. Patients under aDSM are subject to the , :
. . Active tuberculosis
systematic clinical and laboratory evaluations drug-safety monitoring
during treatment that help identify adverse and management (aDSM)
events (AE)

Framework for implementation

2. All cases of detected AE require immediate T ——

response measures and medical assistance for [P

ANTIVIRAL MEDICINES IN HIV
proper AE management VIRAL HEPATITIS PROGRAMME

3. There should be a systematic collection of
standardized data and reporting on identified
adverse events




Belarus experience on the use of aDSM

Active tuberculosis
drug-safety monitoring
and management (aDSM)

Framework for implementation

________ Data analysis ‘i
and database |

Vigibase _\
National AE : National TB e
X database ,E registry =
ARG
______ )E Reporting r
| Recommendation :



Monitoring protocol

Mecsu
Tect / nccnenoBanue -1 1 2 3 4 5 6 7 8 9 +6 +12 +18 +24
0
Moxkpora X X X X X X X X X X X X X
Ma3sox X
X-pert X .
LPA (Lst & 2nd lines) X If required
Moces (BACTEC/L-J) | X X X X X X X X X X Endof | x x x X
TIY treatme
nt
(BACTEC/L-J) i If required
P-rp /KT X X X X X X X X X
bepemenHocTh X Eciu HeoGxoaumo
HIV, HCV, HBV Tecr X IIpu Hanuuuu 3a00/1eBaHUs JieYeHHe U KOPPeKIMs MOHUTOPUHIa Ecan Heo6xonumo
AHaMHe3 X
Kumnn ocmoTp X X X X X X X X X X X X X
OAK X X X X X X X X X X X X
KpeaTunun, kiupeHc X X X X X X X X X X X X
AJIT, ACT X X X X X X X X X X X X
Buaupyoun X X X X X X X X X X X X
Jlunmasa X Ecan Heo0Xoaumo Ecan Heo0xoaumo
AMmmunaza X Ecju Heo0X0aumMo Ecau Heo0X0aumMo
IKI'( QTcF) X X X X X 1 pa3 B 3 M-n1a
K, Mg, Ca, Na X X X X Ecsin HeoOXxoanmo
Albumine X X X X Ecju HeoOx0auMo
Tucenmpos. Hb (HbALc) X Ecau Heobxoaumo Ecan Heo6xonumo
I'oko03a X X X | X | X | X | X | X X X Ecju HeoOx0auMo
TTC X Eciu Heo0X0aumMo Ecau HeoOXoqumMo0
Od¢ranbmosor X X X | X | | X | X | X X X Ecau Heo0xoanmo
Hespoaor (TBY) X | X | | X X X Ecnu neo6xognmo




HIV/RR-TB patients under mSTR

Belarus experience

* 230 RR-TB patients enrolled

[ * 13 - with HIV co-infection ]
* All 13 on ART
* with dolutegravir -7
* other treatment regimens -6

27-51y.0.;M-11,F-2
Drug resistance patterns

* R -1
* HR -1
* HRE -2

* HRZ -2
* HRZE -2
* HRZE+ any TB drugs except FQ -5

Grade 3-4 adverse events (patients):

* P transaminase -4
* anemia -1
* hypokalemia -2

* QTcF prolongation >60 ms over baseline -2

All 13 patients are cured




Thank you for your attention!
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