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INTRODUCTION 

Dolutegravir is an HIV integrase inhibitor, a replacement 

class of drug with a high barrier to drug resistance and 

few side effects. Generic combinations including 

dolutegravir cost but $75 (£62; €68) a year. In 2017 the 

United States government announced that it wanted to 

fund dolutegravir based treatment wherever it supports 

HIV care. But in 2018, even as the planet Health 

Organization was close to recommend dolutegravir based 

treatment because the preferred first line option for all 

adults with HIV.
[1,2]

 Dolutegravir will play a dominant 

role in first-line therapy in many countries, including 

those with and without high levels of pre-treatment drug 

resistance. Dolutegravir has also recently been 

recommended by the WHO as a preferred component for 

second-line therapy.  

 

Characterizing the mutations selected by dolutegravir 

and their effects on dolutegravir therapy and for 

monitoring persons with virologic failure (VF) on a 

dolutegravir containing regimen. The efficacy of 

dolutegravir in ART experienced persons and in 

monotherapy and dual-therapy regimens informs the risk 

of VF and emergent dolutegravir resistance and the 

optimal susceptibility are essential for identifying viruses 

less likely to respond to dolutegravir antiretrovirals 

(arvs) to be used in combination with dolutegravir.
[3]

 

It is apropos for once-daily administration and achieves 

therapeutic concentrations without the need for 

pharmacokinetic raise. It has a high barrier to resistance 

and is usually active against viral strains immune to first-

generation integrase inhibitors. In well-designed clinical 

trials in treatment-naive or treatment-experienced, 

integrase inhibitor-naive patients, dolutegravir-based 

combinations were shown always to be noninferior or 

superior to raltegravir- based combinations, an efavirenz-

based combination and ritonavir-boosted darunavir-

based combinations with in accordance to virological 

suppression (plasma HIV-1 RNA\50 copies/mL) at week 

48. Dolutegravir was also effectual during a high 

proportion of patients which failed to response on 

raltegravir- or elvitegravir-based therapy as a results of 

integrase resistance mutations.  

 

Dolutegravir (Tivicay) is a new generation INSTI 

recently approved in the EU and Japan for use in 

combination with other antiretroviral agents to treat HIV-

1 infection in treatment-naive and treatment-experienced 

adolescents and adults, including those previously treated 

with other INSTIs.
[25]

 Dolutegravir is administered once 

daily without the need for pharmacokinetic boosting, has 

a high barrier to resistance and is active against many 

HIV-1 strains resistant to raltegravir or elvitegravir .
[24]

 

This article provides a narrative review of the efficacy 
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ABSTRACT  
Dolutegravir is that the newest integrase strand transfer inhibitor which is granted for the treatment of human 

immunodeficiency virus (HIV) infection. Dolutegravir is identical or preferred to existing treatment regimens in 

both patients i.e. treatment-naïve and experienced patients including those with previous raltegravir or elvitegravir 

failure. Dolutegravir exhibits rapid absorption, with a median time to the utmost plasma concentration (tmax) 

starting from 0.5 to 2 h. Switching to a two-drug regimen of dolutegravir plus rilpivirine was also related to high 

rates of virological suppression in real-world observational studies. Dolutegravir make the co-formulation with the 

two-nucleotide reverse -transcriptase inhibitors as a best treatment option because it has a consistent efficacy 

which include the excellent tolerability and infrequent drug - drug interaction. Thus, dolutegravir gives a 

favourable alternative treatment option for a few adults with HIV-1 infection and no history of virological failure 

who are already virologic ally suppressed on (and wish to modify from) their current ART regimen. This review 

gives an overview of the pharmacokinetics, adverse event profile, and efficacy of dolutegravir within the treatment 

of HIV.  

 

KEYWORDS: Integrase inhibitor, antiretroviral therapy, drug-drug interaction, strand transfer step. 
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and tolerability of dolutegravir in the treatment of 

patients with HIV-1 infection and overviews its 

pharmacological properties.
[4] 

 

Pharmacodynamic Properties 

Dolutegravir (molecular weight 419.38) [as the sodium 

salt] is a second-generation HIV-1 INSTI. The viral 

integrase enzyme mediates two key catalytic steps in 

HIV- 1 replication: it processes the 30 ends of the cDNA 

in the pre-integration complex and then inserts the 30 

ends of the viral cDNA into opposite strands of the host 

DNA.
[26]

 Dolutegravir inhibits the replication of HIV-1 

by binding to the two metal cations (Mg)within the 

catalytic active site of the integrase enzyme within the 

pre-integration complex, displacing the 30 -terminal 

deoxyadenosine of the viral cDNA strand, and thereby 

preventing the transfer of the cDNA strand into the host 

DNA.
[4,8]

 

 

Pharmacokinetics 

The pharmacokinetic profile of dolutegravir, under single 

dose and steady-state conditions ranging from 2 to 100 

mg per day, has been assessed in healthy and HIV-

infected  adults. Dolutegravir exhibits rapid absorption, 

with a median time to the maximum plasma 

concentration (tmax) ranging from 0.5 to 2 h. 

Dolutegravir also displays extensive protein binding, 

with[99 % of the dolutegravir blood  plasma 

concentrations being bound to albumin and alpha 1-acid 

glycoprotein (AAG).
[30.24]

 The terminal elimination half-

life (t) of dolutegravir was 13–14 h in healthy  subjects 

and 11–12 h in HIV-infected subjects. Single doses of 5, 

10, 25, 50 and 100 mg achieved plasma dolutegravir 

concentrations greater than the in vitro, protein adjusted 

IC90 of 0.064 lg/ml for more than 30 h following oral 

administration. Multiple daily doses ranging from 10 to 

50 mg in both uninfected and infected subjects yielded 

trough plasma concentration (C trough) values 3–25 

times greater than this in vitro threshold.
[28,29]

 

Dolutegravir exhibits lower inter-subject 

pharmacokinetic  variability than other integrase 

inhibitors. 

 

Dolutegravir’s ,coefficient’s of variation (CVs) are\30 % 

for both the area under the plasma concentration–time 

curve (AUC) and the maximum plasma concentration 

(Cmax) in single- and multiple-dose studies, whereas 

raltegravir and elvitegravir  demonstrate AUC CVs of 

212 and 33–72 %, respectively.
[31]

 Dolutegravir is 

primarily metabolized by uridine diphosphate 

glucuronosyltransferase (UGT)-1A1 and is only a minor 

substrate for cytochrome P450 (CYP)-3A4. Dolutegravir 

inhibited CYP3A4 but not 1A2, 2A6, 2B6, 2C8, 2C9, 

2C19, or 2D6 in pooled human liver microsomes. 

Furthermore, at clinically relevant concentrations, neither 

inhibition nor induction of the aforementioned CYP 

enzymes or UGT1A1/2B7 is observed. Dolutegravir is a 

substrate for the transporters P-glycoprotein (Pgp) and 

breast cancer resistance protein (BCRP) but does not 

demonstrate inhibition or induction of the transporters 

Pgp, BCRP, organic anion transporter (OAT)-P1B1, 

OATP1B3, multidrug resistance protein (MRP)-2 or 

organic cation transporter (OCT)-1 at clinically relevant 

concentrations. Dolutegravir does potently inhibit the 

renal transporter OCT2 at concentrations below the peak 

concentrations demonstrated in clinical trials (in vitro 

IC50 = 1.9 lM, dolutegravir Cmax = 7.97–14.7 lM). 

 

Although the pathways of dolutegravir’s metabolism and 

transport may indicate that dolutegravir is relatively 

unaffected by population diversity, no studies have yet 

been conducted that specififically assessed the effects of 

demographic diversity on the pharmacokinetic 

parameters of dolutegravir. Further investigations 

evaluating the effect of sex and race on the 

pharmacokinetics of dolutegravir are warranted, as 

studies to date have primarily enrolled white men 

between the ages of 19 and 54 years with body mass 

index (BMI) values of 20.9–29.1 mg/m,
[28]

 leaving some 

portions of the HIV-infected population 

underrepresented. Dolutegravir exposure has been 

studied in secondary body compartments including the 

central nervous system, female genital tract, male genital 

tract and colorectal tissue. 

 

Letendre et. investigated the pharmacokinetics of 

dolutegravir in the cerebrospinal flfluid (CSF) of 12 

ARV-naive, HIV-infected subjects receiving 50 mg of 

dolutegravir daily with an abacavir/lamivudine backbone 

regimen. Distribution to the CSF was similar to the 

unbound dolutegravir fraction in blood plasma at week 2 

(mean CSF dolutegravir = 16.2 ng/ml, mean plasma 

unbound dolutegravir = 16.8 ng/ml) and at week 16 

(mean CSF dolutegravir = 12.6 ng/ml, mean plasma 

unbound dolutegravir = 23 ng/ml). Additionally, 

dolutegravir exposure in the CSF for all subjects at week 

16 ranged from 18- to 90-fold higher than the in vitro 

IC50 for wild-type virus (0.2 ng/ml). These findings 

suggest free passage of the small molecule across the 

blood–brain barrier.
[5,27]

 

 

Antiretroviral Activity 

Dolutegravir was effective at low nanomolar 

concentrations in inhibiting wild-type HIV-1 integrase in 

vitro, displaying 50 % inhibitory concentrations (IC50) 

of 2.7–33 nmol/L in strand transfer assays. Dolutegravir 

was likewise highly active in inhibiting in vitro HIV- 1 

replication in human osteosarcoma cells (IC50 of 1.6 

nmol/L, compared with 4 nmol/L for raltegravir) 

peripheral blood mononuclear cells (PBMC) [IC50 of 

0.51 nmol/L] or MT-4 cells (IC50 of 0.71 nmol/L). The 

shift in potency in the presence of 100 % human serum 

was approximately 75-fold, while that in the presence of 

20 mg/mL of human serum albumin was 32-fold. 

Dolutegravir dissociated from the integrase-DNA 

complex significantly more slowly than either raltegravir 

or elvitegravir (mean dissociation rate constant 2.7 vs. 22 

and 71 9 10-6 /s, respectively; p\0.0001). Mutant 

integrases with single amino acid substitutions increased 

the rate of dissociation of all three integrase inhibitors, 
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but the rate of dissociation for dolutegravir remained 

consistently slower (5- to 40-fold) than the rates of 

dissociation for raltegravir and elvitegravir.  

 

The calculated dissociative half-life for dolutegravir was 

71 h for wild-type integrase, compared with 8.8 h for 

raltegravir and 2.7 h for elvitegravir. Dolutegravir 

produced either additive or (mostly) synergistic activity 

when tested in vitro in combination with eight 

representative agents of the other antiretroviral drug 

classes. The activity of dolutegravir was not affected by 

combination with adefovir or ribavirin, agents that are 

likely to be used in combination with antiretrovirals in 

patients with concomitant hepatitis B or C infection, 

respectively. No antagonism or increased cytotoxicity 

was observed with any of the combinations .In treatment-

naive, adult patients with HIV-1 infection,  

administration of dolutegravir (2–50 mg once daily) for  

10 days produced dose-dependent reductions in plasma 

HIV-1 RNA levels, amounting to a mean reduction of 

2.48 log10 copies/mL versus placebo on day 11 for the  

50 mg dose (from a mean baseline HIV-1 RNA level of 

4.47 log10 copies/mL).
[4]

 

 

Pharmacology 

Dolutegravir acts by lessen the function of the HIV 

integrase-DNA complex to which it was chemically 

synthesized to bind. and, it is achieved maximal blood 

concentration hours after ingestion because it is rapidly 

absorbed with a terminal half-life of 12 hours, requires 

once daily administration without pharmacological 

enhancement. There is minimal urinary excretion as it is 

metabolized predominantly through hepatic 

glucuronidation by UDP-glucuronosyltransferase 1A1.
[6]

 

Given the low renal elimination, reduced renal function 

does not significantly alter the pharmacokinetics of 

dolutegravir. Whether this extends to patients receiving 

renal replacement therapy is unknown. Similarly, there is 

a shortage of evidence evaluating the importance of 

impaired hepatic function on the activity of dolutegravir. 

When we compare child - Pugh class B cirrhosis to 

healthy controls, the only difference was a rise within the 

unbound concentration of dolutegravir, the clinical 

significance of which is probably going minimal as quite 

99% remained within the active protein bound morphine. 

most widely distributed dolutegravir’s evidences comes 

from its detection in human colorectal tissue, 

cerebrospinal fluid, seminal fluid, cervicovaginal fluid, 

and vaginal tissue at concentrations above that expected 

to confer continued antiviral efficacy. 

 

Drug–drug interactions with dolutegravir are nominal as 

it has little ability make changes in drug-metabolizing 

enzymes. There are no interactions or dose adjustments 

required when combined with the NRTI class, as 

bioequivalence was observed when dolutegravir and 

abacavir–lamivudine, administered separately, were 

compared to a co-formulated single tablet. Among the 

NNRTI class, both efavirenz and etravirine significantly 

lower dolutegravir levels and should be avoided unless 

etravirine is administered with ritonavir, which reverses 

this reduction. 

 

There is no interaction between rilpivirine and 

dolutegravir. The PIs darunavir, lopinavir, 

fosamprenavir, and atazanavir, regardless of ritonavir 

coadministration, are often safely used with dolutegravir. 

Outside of antimicrobial agents, dolutegravir has poor 

drug–drug interactions. There doesn't appear to be a big 

interaction between dolutegravir and pill pills or proton 

pump inhibitors. Antacids, however, can attenuate the 

effectiveness of dolutegravir, which should be taken 2 

hours prior to or 6 hours following the ingestion of an 

antacid. Such a schedule should likewise be followed if 

dolutegravir is taken with cations such as iron and 

calcium, although these interactions are often avoided 

when ingested with a moderately fatty meal. 

pharmacokinetics of metformin can be alter by 

dolutegravir as well as it can possibly enhancing 

gastrointestinal upset. In the absence of mineral 

supplements, dolutegravir are often crazy or without 

food.
[7]

 

 

Mechanism of Action  
Dolutegravir is a HIV-1 antiviral agent. It binds to the 

active site and blocks the strand transfer step of retroviral 

DNA integration in the host cell and also inhibits the 

HIV integrase. The most essential step in the HIV 

replication cycle is stand transfer step which results in 

the inhibition of viral activity. the mean of dolutegravir 

is EC50 value of 0.5 nM (0.21 ng/mL) to 2.1 nM (0.85 

ng/mL) in peripheral blood mononuclear cells (PBMCs) 

and MT-4 cells.
[8]

 dolutegravir binds to the integrase 

active site which inhibits HIV integrase and it also 

blocks the strand transfer step of retroviral 

deoxyribonucleic acid (DNA) integration which is 

monumental for the HIV replication cycle. Strand 

transfer biochemical assays using purified HIV-1 

integrase and pre-processed substrate DNA resulted in 

IC50 values of two .7 nM and 12.6 Nm. Integrase is 

essential for human HIV-1 replication. The integration 

process includes two steps: the 3′ end nucleotide 

cleavage processing of reverse-transcribed HIV DNA; 

and its strand transfer, integration and binding to the host 

genome. The catalytic steps take place in a multiprotein 

complex (i.e., the reintegration complex) arising from 

rearrangements of the reverse transcriptase (RT) 

complex and its import into the nucleus. The antiviral 

activity of DTG, as well as RAL and EVG, is exclusively 

due to the inhibition of one of the two catalytic functions 

of integrase: strand transfer. 
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Fig. 1: https://www.watsonnoke.com/wp-content/uploads/2018/07/Structure-of-Dolutegravir-CAS-1051375-16-

6.png 
 

 
Fig:-2 image.slidesharecdn.com/ 

 

Dosage and Administration  

Oral dolutegravir is indicated for use in combination 

with other anti-retroviral agents in the treatment of HIV-

1 infection in adults and adolescents aged 12 years. In 

patients without documented or clinically suspected 

resistance to integrase inhibitors, the recommended 

dosage of dolutegravir is 50 mg (one tablet) once daily 

administered with or without food. However, if co-

administered with drugs that reduce the exposure to 

dolutegravir, such as efavirenz, nevirapine, ritonavir-

boosted tipranavir or rifampicin, the dosage of 

dolutegravir should be increased to 50 mg twice daily. In 

patients with documented or clinically suspected 

resistance to integrase inhibitors, the recommended 

dosage of dolutegravir is 50 mg twice daily; the decision 

to use dolutegravir in these patients should be based on 

the integrase resistance pattern. Co-administration with 

drugs that reduce the exposure of dolutegravir should be 

avoided in this patient group and dolutegravir should be 

administered with food to enhance exposure. 

Dolutegravir should not be used in adolescents with 

resistance to integrase inhibitors. No dosage adjustment 

is required in the elderly, in patients with renal 

impairment or in patients with mild or moderate hepatic 

impairment. Dolutegravir should be used with caution in 

patients with severe hepatic impairment, owing to a lack 

of experience in such patients. Local prescribing 

information should be consulted for detailed information, 

including contraindications, warnings, precautions and 

use in special patient populations.
[4,10]

 

 

Safety of dolutegravir  

Adverse events  
Amalgamating the adverse event profiles accrued from 

the randomized controlled trials of dolutegravir provides 

a strong evidence base. The total incidence of adverse 

https://www.watsonnoke.com/wp-content/uploads/2018/07/Structure-of-Dolutegravir-CAS-1051375-16-6.png
https://www.watsonnoke.com/wp-content/uploads/2018/07/Structure-of-Dolutegravir-CAS-1051375-16-6.png
file:///C:/Users/jayra/Documents/image.slidesharecdn.com/
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effects of dolutegravir is nearly 90%, but this indefinite 

estimate consists of predominantly mild reactions that 

largely revoke with time and should not entirely be drug 

related. Common adverse events include headache, 

nausea, and diarrhoea, but the proportion with severe 

reactions (grade III or IV) is 1%.n a meta-analysis, 

dolutegravir as compared to atazanavir–ritonavir, 

lopinavir–ritonavir, and efavirenz has a significantly 

fewer adverse events, there is no differences between 

darunavir–ritonavir, elvitegravir–cobicistat, raltegravir, 

and rilpivirine were observed. Furthermore, adverse 

events ascribed to dolutegravir infrequently led to 

treatment cessation, occur ring in less than 2%, 

comparable to raltegravir and lower than efavirenz and 

PI-based regimens.
[12]

 When compared to raltegravir in 

treatment-experienced patients, there was no difference 

in the overall frequency of adverse events nor in the 

frequency of adverse events leading to drug 

discontinuation.
[13]

 Dolutegravir has not been associated 

with an increase in cardiovascular risk.,
[14,15,16]

 

 

Further proof of the tolerability of dolutegravir is that the 

similar side effect profile observed when given twice 

daily, even among those with advanced 

immunosuppression. Hypersensitivity reactions were 

extremely uncommon, occurring in less than 1%, and 

tend to occur shortly after treatment initiation, In the 

limited number of patients with hepatitis B or C 

coinfection, the incidence of transaminase elevation rises 

to 16%, most likely reflecting immune reconstitution, 

and is lower than that observed with raltegravir and 

efavirenz, but higher than that with darunavir–

ritonavir.
[11,16]

 

 

Patient-reported outcomes 

 Not captured in the randomized trials of dolutegravir are 

subjective measures of a patient’s health – termed 

―patient reported outcomes‖. A number of assessment 

tools have been evaluated, principally among those 

receiving NNRTI or PI-based regimens, but none are 

sufficiently robust for widespread adoption. When these 

infrequently ascertained measures are assessed, as in 

SINGLE, dolutegravir isn't inferior to tenofovir–

emtricitabine–efavirenz.
[17]

 Maximizing adherence to 

antiretroviral treatment is vital and became even more 

important following the recognition that multiple 

antiretrovirals with varying mechanisms of action were 

required for continual HIV suppression. 

 

Strategies to improve adherence, including reducing pill 

burden to simplify regimens, should translate into 

improved quality of life.
[18,19]

 

 

As another benefit, co-formulated STRs, in comparison 

to the component antivirals taken separately, may 

potentially reduce the development of resistance 

mutations.82–86 Furthermore, an initial highly 

successful regimen obviates the need to switch therapy, 

which may result in experiencing new side effects that 

negatively impact quality of life. As the initial 

antiretroviral regimen predicts successful long-term 

virologic suppression, selecting the right therapy is 

critically important.
[16]

 

 

Pregnancy safety research 

Preliminary results prompted WHO, the European 

Medicines Agency, and the US Food and Drug 

Administration to issue warnings on May 18 about the 

use of dolutegravir, a first-line antiretroviral drug, by 

women at the time of conception. In an unplanned 

preliminary analysis of an ongoing 4-year observational 

study in Botswana, 0·9% (4/426) of babies whose 

mothers became pregnant while taking dolutegravir had a 

neural tube defect compared with 0·1% (14/11173) of 

babies whose mothers took other HIV medicines. An 

analysis from the same study in women who started 

treatment during pregnancy, published on June 4 in The 

Lancet Global Health, found no significant differences 

between dolutegravir and efavirenz-based treatments on 

any adverse birth outcomes. Previous studies showed 

that the integrase inhibitor dolutegravir has superior 

efficacy, tolerability, and a higher barrier to resistance 

than other first-line antiretrovirals. In 2016, Botswana 

became the first country in sub-Saharan Africa to make 

dolutegravir available as part of the national health 

programme for all adults with HIV, including pregnant 

women, and in 2017, a breakthrough pricing agreement 

accelerated the availability of dolutegravir to the public 

sectors in low-income and middle-income countries 

(LMICs). Treatment of HIV in high-income countries 

presents different challenges to those faced in LMICs, 

where many of the people living with HIV are women. 

As Jienchi Dorward and colleagues argue in a Viewpoint 

published on June 5 in The Lancet HIV, there is only 

limited safety data available to support the use of 

dolutegravir during pregnancy and breastfeeding. This 

lack of data is in part because pregnancy is an exclusion 

criteria in most clinical trials involving antiretroviral 

therapy. The Botswana study highlights the importance 

of pregnancy safety research. Systematic birth 

surveillance both of livebirths and stillbirths, with 

sufficient power and appropriate comparator groups—

needs to be put in place before a new drug is rolled out. 

The global medical community also needs a better 

approach to test drug safety profiles in pregnant women, 

for treatment of HIV and beyond.
[20]

 

 

Drug Interactions  

Dolutegravir is a substrate of UGT1A1, UGT1A3, 

UGT1A9, CYP3A4, P-gp and BCRP. Therefore, co-

administration of drugs that induce or inhibit these 

enzymes and transport ers may result in altered 

dolutegravir plasma concentrations. Similarly, as 

rilpivirine is metabolized by CYP3A, its plasma 

concentrations may be altered by co-administration of 

CYP3A inducers or inhibitors. Concomitant use of 

dolutegravir/rilpivirine with drugs that reduce the plasma 

concentrations of dolutegravir or rilpivirine may require 

caution, monitoring or dosage adjustment, with some 

being contraindicated. Dolutegravir has an indirect/weak 
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inhibitory effect on CYP1A2, CYP2A6, CYP2B6, 

CYP2C8, CYP2C9, CYP2C19, CYP2D6, CYP3A, 

UGT1A1, UGT2B7, P-gp, BCRP, OAT1B1, OATP1B3, 

OCT1, MATE2K, MRP2, MRP4 and the bile salt export 

pump. CYP1A2, CYP2B6 or CYP3A4 are not induced 

by dolutegravir, in vitro. Therefore, the pharmacokinetics 

of drugs that are substrates of these enzymes or 

transporters are not expected to be impacted by 

dolutegravir. Dolutegravir strongly inhibits OCT2 and 

MATE1, and may increase the plasma concentrations of 

drugs that require these renal transporters for excretion. 

Such drugs may require dosage adjustment (e.g. 

metformin) or are contraindicated (e.g. dofetilide).
[21,22]

 

 

CONCLUSION  
Dolutegravir, the newest integrase strand transfer 

inhibitors, is an effective antiretroviral agent for both 

treatment-naïve and treatment-experienced patients 

infected with HIV. This is driven by effectual virologic 

suppression, good tolerability, infrequent drug–drug 

interactions, and once-daily administration. Co-

formulation of dolutegravir with abacavir–lamivudine 

maximizes adherence and will be considered among the 

initial options for the treatment-naïve. In the treatment-

experienced, including those with integrase strand 

transfer inhibitors (INSTI) resistance, dolutegravir 

remains effective when taken twice daily. Future studies 

will hopefully extend the effectiveness to populations 

underrepresented in current clinical trials. Perhaps the 

foremost novel aspect of dolutegravir is that the high 

barrier to resistance, which can have important public 

health implications by reducing the event, and 

subsequent transmission, of resistance mutations. 
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