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Principles of drug-to-drug interactions

• Pharmacodynamic

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

• Pharmacokinetic
• Changes in the amount of drug in a human body:

• absorption, distribution, metabolism, excretion



Pharmacodynamic interactions
additive or synergistic toxic effect

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

• Myelosuppression
Lnz, AZT (zidovudine)

• Prolongation of QT interval
Cfz, Bdq, Mfx, Dlm, 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 (ddI)

• Hepatotoxicity
Lzd, Cfz, Bdq, 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 : Н+ inhibitors, H2 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

CYP450

CYP3A4 – most  common - oxidation

UGT-1A1

uridine-diphosphate-glucuronosyl-transferase -
glucuronidation

II: 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 

Other mechanisms: transporters

OATP

a polypeptide that transfers organic anions

OCT

organic cation 2 transporters

MATE

extrusion protein of drugs and toxins 

Cinical significance is not fully clear, but is being studied







Bdq Dlm
EFV

Not recommended

Management of 33 HIV-infected individuals with Bdq (400 
mg/day) and EFV (600 mg/day) reduced AUC Bdq by 18%

Atazanavir/Darunavir/Lopinavir + 
ritonavir/cobicistat
Not recommended

Bdq is being metabolized by CYP3A4 and moderate or strong 
CYP3A4 inhibitors
Atazanavir/Darunavir/Lopinavir/ ritonavir/cobicistat 
enhance the effect of Bdq → risk of  AE
Bdq prolongs QTcF interval, it is hepatotoxic 

If replacement is not possible → QTcF and transaminases 
monitoring

EFV
Psychoneurological monitoring

The total frequency of AE was higher  during 
administration of Dlm + EFV compared to  one of the 
drugs .
Neuropsychic AE (euphoric mood and nightmares) were 
observed more frequently during treatment with Dlm + 
EFV compared to one of the drugs

Atazanavir/Darunavir/Lopinavir +
ritonavir/cobicistat
Not recommended

Dlm is being metabolized by albumin to DM-6705; DM-
6705 is metabolized to other metabolites via CYP3A4.
Dlm + strong CYP3A4 inhibitor (atazanavir / 
darunavir/lopinavir/ritonavir/cobicistat) increased the 

effect of metabolite DM-6705 by 25-30%. Dlm prolongs 

QTcF
If replacement is not possible → QTcF monitoring



Clofazimine

Atazanavir/Lopinavir + ritonavir

QTcF monitoring
Pharmacokinetic interaction is unlikely. Cfz is being excreted in faeces and bile unchanged.

And Atazanavir/Lopinavir + ritonavir, and Cfz prolong  QTcF

Levofloxacin

Atazanavir/Lopinavir + ritonavir

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)

MDR-TB: Lfx, Bdq, Lzd, Cfz, Cs 

Opportunistic infections: Smx/Tmp, Fluconazole  

Treatment supplement: Pyridoxine  

HCV: Daclatasvir, Sofosbuvir







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.

• 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

Pregnancy, childhood, concomitant pathology (DM and… )



Main components of aDSM strategy

1. Patients under aDSM are subject to the 
systematic clinical and laboratory evaluations 
during treatment that  help identify adverse 
events (AE)

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

2. All cases of detected AE require immediate 
response measures and medical assistance for 
proper AE management
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Monitoring protocol
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Р-гр / КT х х х х х х х х х

Беременность х Если необходимо

HIV, HCV, HBV тест х При наличии заболевания лечение и коррекция мониторинга Если необходимо

Анамнез х

Клин осмотр х х х х х х х х х х х х х х

ОАК х х х х х х х х х х х х х х

Креатинин, клиренс х х х х х х х х х х х х

AЛT, AСT х х х х х х х х х х х х

Билирубин х х х х х х х х х х х х

Липаза х Если необходимо Если необходимо

Амилаза х Если необходимо Если необходимо

ЭКГ( QTсF) х х  х х x х х х х х 1 раз в 3 м-ца

K, Mg, Ca, Na х х х х x х х х х х Если необходимо

Albumine х х х х x х х х х х Если необходимо

Гликелиров. Hb (HbA1c)
х Если необходимо Если необходимо

Глюкоза х х х Х x х х х х х Если необходимо

ТТГ х Если необходимо Если необходимо

Офтальмолог х х х х х х х х х х Если необходимо

Невролог (ТВЧ) х х х х х х х х Если необходимо

If required

If required



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

• 27-51 y.o.; М - 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):
• ↑ transaminase - 4
• anemia - 1
• hypokalemia - 2
• QTсF prolongation >60 ms over baseline - 2

• All 13 patients are cured



Thank you for your attention!
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