
Introduction: 
Clinicians now have five classes of antiretroviral agents (ARVs) for the
treatment of HIV infection in both treatment-naïve and treatment -
experienced individuals.
1. Nucleoside and nucleotide reverse transcriptase inhibitors (NRTIs)
2. non-nucleoside/nucleotide reverse transcriptase inhibitors (NNRTIs)
3. Protease inhibitors (PIs)
4. Entry and fusion inhibitors
5. Integrase strand transfer inhibitors (INSTIs)

Integrase strand transfer inhibitors, often abbreviated to "integrase
inhibitors", target an enzyme called Integrase, a protein essential for HIV
replication. As a result, proviral DNA is unable to insert into the host cell
genome. This terminates the life cycle of the virus (see figure on the
right).
Three INSTI's have been approved by the FDA: Raltegravir (Isentress),
Dolutegravir (Tivicay) and elvitegravir (Vitekta). Raltegravir (RAL) and
Dolutegravir (DTG) is registered and available for routine use in
 South Africa and will be the focus of this clinical update.
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Pharmacokinetics

Integrase inhibitors are well absorbed from the upper gastrointestinal tract, and rapidly achieve plasma levels
that inhibit viral replication. The antiviral activity of INSTI's is primarily related to trough levels. These are
usually well maintained with routine dosing regimens and are largely unaffected by concomitant food
ingestion. The HIV-1 viral load declines rapidly using fully active regimens that include an INSTI; a significant
proportion of individuals achieve a viral load of < 50 copies/mL within 4 weeks of commencing therapy.
 
RAL and DTG are primarily metabolized by Glucuronidation in the liver. There is minimal renal elimination;
therefore, no dosage adjustment is necessary in patients with renal impairment. Data, however, are lacking on
the use of RAL and DTG in individuals on renal dialysis and patients with severe hepatic impairment. 
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AGENT RALTEGRAVIR DOLUTEGRAVIR

Efavirenz No significant interaction No significant interaction

Etravirine No significant interaction Avoid

Nevirapine No significant interaction Avoid

Rilpivirine

Preferably avoid
combination;

Use rifabutin instead of
rifampicin.

In treatment-naïve individuals
RAL 800 mg bid may be

considered

No significant interaction

Cationic antacids, calcium
and iron supplements

Administer RAL 2 hours
before, or 6 hours after

Administer DTG 2 hours
before, or 6 hours after

Rifampicin

Preferably avoid
combination;

use rifabutin instead of
rifampicin.

In treatment-naïve individuals
RAL 800 mg bid may be

considered

Increase DTG dose to 50 mg
bid

Rifabutin No significant interaction No significant interaction

Carbamazepine, Phenytoin Unknown Avoid

Clinically significant drug interactions

z

The half-life of RAL necessitates twice-daily dosing whereas DTG can be administered as a single daily dose.
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Understanding RAL and DTG resistance mechanisms can help optimize their clinical use. Resistance has
been well-described for all INSTI's but occurs more readily with RAL and Elvitegravir (which largely share
resistance profiles) than DTG. The primary factors driving INSTI resistance are poor patient adherence and
the prescription of suboptimal medication combinations.

Resistance

 
Treatment failure within the first 6–12 months of RAL use is typically associated with the emergence of the
N155H mutation, with or without secondary mutations. Viruses harboring this primary mutation are usually
susceptible to DTG, permitting sequential use. In these cases, DTG at the higher dose of 50 mg bid should be
prescribed as treatment.

Failure after 12 months of RAL use is frequently due to the emergence of viruses that harbor the Q148H/R/K
mutation, with or without secondary mutations. These viruses are invariably resistant to DTG as well. When
DTG is used as the first INSTI, emergence of resistant viral populations is rare. The Q148H/R/K mutation
markedly impairs viral fitness.
 Testing for integrase inhibitor resistance

 The individual must be experiencing virological failure (HIV-1 viral load greater than 1 000 copies/mL)
 The individual must be taking the INSTI at the time of ordering the HIV Integrase Resistance Test
Please state clearly on the request form that HIV Integrase resistance testing should be included as it does
not form part of the normal, routine HIV resistance test
Two EDTA (purple top) tubes are required

With the start of the use of INSTIs in South Africa, there will be the inevitable development of INSTI resistance.
As a result of this, Lancet Laboratories have developed and validated an Integrase Inhibitor Resistance Assay.

Requirements for the Integrase Inhibitor Resistance Assay:

Clina Lancet Laboratories 
(+234) 704 653 3040 
Tel: +255 752 816 904
Email: clientservices@lancet.com.ng
www.cerbalancetafrica.co.ng

https://eur02.safelinks.protection.outlook.com/?url=http%3A%2F%2Fwww.cerbalancetafrica.co.tz%2F&data=05%7C01%7CSwastie.Govan%40cerbalancetafrica.com%7C9f33f040dbd64890133008da95571d16%7Cadb5208434eb40cebe34be53b586bd8f%7C0%7C0%7C637986498619248801%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C3000%7C%7C%7C&sdata=TZ89CYfr2e8wyqIIoI4hNu6RJdI1d6vSj2Oms1iW9SM%3D&reserved=0


1. Hazuda DJ, Felock P, Witmer M, et al. Inhibitors of strand transfer that prevent integration and inhibit HIV-1
replication in cells. Science 2000; 287: 646 650.

2. Cragie R. HIV integrase, a brief overview from chemistry to therapeutics. J Biol Chem 2001; 276: 23213  23216.

3. Lennox J, deJesus E, Lazzarin A, et al. Safety and efficacy of raltegravir-based versus efavirenz-based
combination therapy in treatment-naïve HIV-1 infected patients: STARTMRK protocol 021. Program and abstracts
th of the 48 Annual ICAAC/IDSA; Oct 2008, Washington, DC. Abstract H-896a.

4. Steigbigel RT, Cooper DA, Kumar PN, et al. Raltegravir with optimized background therapy for resistance HIV-1
infection, N Eng J Med 2008; 359: 339 354.

5. Cooper D, Gatell J, Rockstroh J, et al. 48-week results from BENCHMRK-1, a phase III study of raltegravir in
th patients failing ART with triple-class resistant HIV-1. Program and abstracts of the 16 Conference on
Retroviruses and Opportunistic Infections; February2008; Boston, Massacheusetts. Abstract 788.

6. Steigbigel, RT, Kumar P, Eron J, et al. 48-week results from BENCHMRK-2, a phase III study of raltegravir in
th patients failing ART with triple-class resistant HIV. Program and abstracts of the 16 Conference on Retroviruses
and Opportunistic Infections; February2008; Boston, Massacheusetts. Abstract 789.

7. Miller MD, Danovich RM, Ke Y, et al. Longitudinal analysis of resistance to the HIV-1 integrase inhibitor raltegravir:
results from P005 a phase II study in treatment-experienced patients. Program and th abstracts of the 17
International Drug Resistance Workshop; June, 2008, Sitges, Spain. Abstract 6.

8. Hatano H, Lampiris H, Huang, W, et al. Virological and immunological outcomes in a cohort of patients th failing
integrase inhibitors. Program and abstracts of the 17 International Drug Resistance Workshop; June, 2008, Sitges,
Spain. Abstract 10.

9. Cahn P, Pozniak, A, Mingrone H, et al. Dolutegravir versus raltegravir in antiretroviral-experienced, integrase-
inhibitor-naïve adults with HIV: week 48 results from the randomised, double-blind, noninferiority SAILING study.
The Lancet online July 3, 2013. Available at: http://dx.doi.org/10.1016/S0140-6736(13)61221-0.

10. Akil B, Blick, G, Hagins DP, et al. Dolutegravir versus placebo in subjects harbouring HIV-1 with
integrase inhibitor resistance associated substitutions: 48-week results from VIKING-4, a randomized
study. Antiviral Therapy 2015; 20: 343 348.

References

Clina Lancet Laboratories 
(+234) 704 653 3040 
Tel: +255 752 816 904
Email: clientservices@lancet.com.ng
www.cerbalancetafrica.co.ng

https://eur02.safelinks.protection.outlook.com/?url=http%3A%2F%2Fwww.cerbalancetafrica.co.tz%2F&data=05%7C01%7CSwastie.Govan%40cerbalancetafrica.com%7C9f33f040dbd64890133008da95571d16%7Cadb5208434eb40cebe34be53b586bd8f%7C0%7C0%7C637986498619248801%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C3000%7C%7C%7C&sdata=TZ89CYfr2e8wyqIIoI4hNu6RJdI1d6vSj2Oms1iW9SM%3D&reserved=0

