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ABSTRACT 

Abacavir sulphate is Nucleoside reverse 

transcriptase inhibitor (NRTI) which are mainly 

used to treat HIV. It is a 2′-deoxyguanosine 

nucleoside analogue that is carbocyclic. 

Intracellularly, it is converted to a 2′-

deoxyguanosine nucleoside analogue that inhibits 

HIV reverse transcriptase and stops proviral DNA 

chain expansion. The reductions in HIV RNA 

levels in patients receiving abacavir in conjunction 

with other antiretroviral medications were larger 

and lasted longer in double-blind trials in 

antiretroviral therapy-experienced or -naive 

patients than in patients receiving placebo in 

combination with the same agents. Furthermore, in 

a proportion of patients, abacavir in combination 

with lamivudine and zidovudine lowered viral load 

to levels below detectable levels, similar to the 

protease inhibitor indinavir in combination with 

lamivudine and zidovudine. Antiretroviral therapy-

naive patients had the greatest decreases in viral 

load. Preliminary findings suggest that the viral 

suppression achieved with a protease inhibitor plus 

two nucleoside reverse transcriptase inhibitors can 

be maintained just as well with abacavir in 

combination with two NRTIs as it does with the 

protease inhibitor-containing treatment regimen. 

Initial virological data from studies of abacavir and 

protease inhibitor combinations show promising, 

but bigger controlled trials are needed to confirm 

these findings. The current review was prepared by 

compiling pharmacokinetics, Pharmacodynamics 

properties, mechanism of action, drug interactions, 

toxicity, and drug resistance. 

Keywords:Antiretroviral agent, Abacavir Sulphate. 

 

INTRODUCTION 
Abacavir is chemically {(1S, 4R)-4-[2-

amino-6-(cyclopropylamino)-9H-purin-9-yl] 

cyclopent-2- en-1-yl} methanol sulphate. It has 

molecular formula (C14H18N6O) 2. H2SO4 and 

Molecular weight of 260.7 Daltons. Abacavir 

sulphate is the enantiomer with 1S, 4R absolute 

configuration on the cyclopentene ring.  It is a 

white to off-white solid freely soluble in water 

[1].The general profile of Abacavir sulphate is 

given in (Table No. 1). 

 
Fig. 1: Structure of Abacavir Sulphate 
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Table No. 1: General profile of Abacavir Sulphate. 

Category Antiretroviral (Nucleoside Reverse Transcriptase Inhibitor) 

Chemical Name [(1S, 4R)-4-[2-Amino-6(cyclopropylamino)-9H-purin-9-yl]-2-

cyclopentene-1-] methanol sulphate 

Molecular Formula (C14H18N6O) 2. H2SO4 

Molecular weight 670.7 Daltons 

Appearance White to almost white powder. 

BCS Class Class-III (High Solubility, Low Permeability) 

Solubility Freely soluble in water 

pKa 15.41 (Acidic) 5.8(Basic) 

Melting Point 165-167 
o
C 

Storage Abacavir sulphate should be kept in a well-closed container 

Standards Not less than 99.0 % and not more than 101.0 % of 

(C14H18N6O) 2. H2SO4 calculated with reference to the dried 

substance 

 

1.2 Mechanism of action  

Abacavir is an antiviral drug that is a 

carbocyclic synthetic nucleoside analogue. 

Intracellularly, abacavir is transformed to carbovir 

triphosphate, an analogue of deoxyguanosine-5'-

triphosphate, by cellular enzymes (dGTP). By 

competing with the natural substrate dGTP and 

incorporating itself into viral DNA, carbovir 

triphosphate inhibits HIV-1 reverse transcriptase 

(RT). Because the integrated nucleotide lacks a 3'-

OH group, which is required to create the 5′ to 3′ 

phosphodiester linkage required for DNA chain 

elongation, viral DNA growth is stopped. Abacavir 

is a weak inhibitor of the following cellular DNA 

polymerases α, β and γ [1], [2].The detail 

mechanism of cation of abacavir is given in (Fig. 

No. 2). 

 

 
Fig. No. 2 Mechanism of action of Abacavir[3] 
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1.3 Pharmacokinetics 

a) Absorption and Bioavailability 

After oral treatment, abacavir was 

immediately and thoroughly absorbed. The tablet's 

geometric mean absolute bioavailability was 83 %. 

The steady-state peak serum abacavir concentration 

(Cmax) was 3.0 ± 0.89 mcg/mL (mean ± SD) and 

AUC (0-12 hr) was 6.02 ± 1.73 mcg.hr/mL in 20 

patients after oral administration of 300 mg twice 

daily. Abacavir tablet bioavailability was tested in 

both fasted and fed conditions. Because there was 

no significant change in systemic exposure (AUC) 

between the fed and fasted phases, ZIAGEN 

Tablets can be taken with or without food. After 

administration of ZIAGEN Oral Solution and 

ZIAGEN Tablets, systemic abacavir exposure was 

equivalent. As a result, these products can be 

utilised interchangeably. 

b) Distribution 
After IV administration of abacavir, the 

apparent volume of distribution was 0.86 0.15 

L/kg, indicating that abacavir is distributed 

extravascularly. The ratio of CSF AUC (0-6 hr) to 

plasma AUC (0-6 hr) ranged from 27% to 33% in 

three patients. Abacavir binds to human plasma 

proteins at a degree of about 50%. The 

concentration of abacavir did not affect its binding 

to plasma proteins. Abacavir distribution into 

erythrocytes is demonstrated by the fact that total 

blood and plasma drug-related radioactivity 

concentrations are similar.  

c) Metabolism 

In humans, cytochrome P450 enzymes do 

not appreciably metabolise abacavir. Abacavir is 

primarily eliminated through alcohol 

dehydrogenase (to produce 5′-carboxylic acid) and 

glucuronyl transferase (to produce 5′-glucuronide). 

The metabolites have no antiviral properties. 

Abacavir does not inhibit human CYP3A4, 

CYP2D6, or CYP2C9 activity at clinically relevant 

dosages, according to in vitro tests. 

d) Elimination 
Following the administration of a 600-mg 

dose of 14C-abacavir, a mass balance study 

revealed that 99 % of the radioactivity was 

recovered, 1.2 % was excreted in the urine as 

abacavir, 30% as the 5′-carboxylic acid 

metabolites, 36% as the 5′-glucuronide metabolite, 

and 15% as unidentified minor metabolites in the 

urine. 16 percent of the dosage was eliminated 

through faeces. The reported elimination half-life 

(t1/2) in single-dose experiments was 1.54 0.63 

hours. Total clearance after intravenous treatment 

was 0.80 0.24 L/hr/kg (mean SD)concentrations. 

 

1.4 Pharmacodynamic 

Abacavir is a nucleoside reverse 

transcriptase inhibitor (NRTI) that inhibits the 

replication of the Human Immunodeficiency Virus 

Type 1 (HIV-1) (HIV-1). Phosphorylation of 

abacavir produces active metabolites that compete 

for viral DNA integration. They function as a chain 

terminator of DNA synthesis by competitively 

inhibiting the HIV reverse transcriptase enzyme. 

Against HIV-1IIIB and HIV-1BaL, the medication 

concentration required to inhibit viral replication by 

50% (EC50) ranged from 3.7 to 5.8 M (1 M = 0.28 

mcg/mL) and 0.07 to 1.0 M, respectively, and was 

0.26 0.18 M against 8 clinical isolates. In cell 

culture, abacavir had synergistic activity with the 

nucleoside reverse transcriptase inhibitor (NRTI) 

zidovudine, the non-nucleoside reverse 

transcriptase inhibitor (NNRTI) nevirapine, and the 

protease inhibitor (PI) amprenavir, as well as 

additive activity with the NRTIs didanosine, 

emtricitabine, lamivudine, stavudine[2]. 

 

1.5 Side Effects 

The most commonly reported adverse 

reactions of at least moderate intensity (incidence 

≥10%) in adult HIV-1 clinical trials were nausea, 

headache, malaise and fatigue, nausea and 

vomiting, and dreams/sleep disorders. Serious 

hypersensitivity reactions have been associated 

with abacavir which has been strongly linked to the 

presence of the HLA-B*57:01 allele. 

1.6 In Vitro Antiviral Activity: 

 Abacavir Alone: 

The concentration of abacavir inhibiting 

replication by 50% (IC50) in human T lymphocyte 

cell lines (CD4+ CEM, CD4+ HeLa, MT-4) or 

human peripheral blood mononuclear cells 

(PBMC) infected with the laboratory HIV-1 strain 

IIIB ranged from 3.7 to 5.8 mol/L. [4] Abacavir 

was about four times as active as didanosine (IC50 

16 mol/L), slightly less active than zalcitabine 

(IC50 0.23 mol/L), and significantly less active 

than zidovudine (IC50 0.09 mol/L). Abacavir, on 

the other hand, showed similar efficacy to 

zidovudine (IC50 0.26 and 0.23 mol/L, 

respectively) in experiments with clinical isolates 

in PBMC culture, was about twice as effective as 

didanosine (IC50 0.49 mol/L), but was 9 times less 

potent than zalcitabine (IC50 0.03 mol/L) [4]. In 

vitro, abacavir has action against latently HIV-

infected cells [5]. Selective death of active cells 

with an anti-CD25 immunotoxin produces a 

population of latently infected cells that can then be 

activated with an anti-CD3 monoclonal antibody or 
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co-cultured with PHA-activated PBMCs in the 

presence of medication. In both the anti-CD3 

system and the coculture experimental systems, 

abacavir was more active than zidovudine or 

lamivudine. In MT4 cells, abacavir had activity 

against HIV-2 that was similar to its action against 

HIV-1 (IC50 4.1 mol/L). In two independent test 

techniques, the medication demonstrated some 

activity against human hepatitis B virus (IC50 4.7 

to 7 mol/L) and showed weak activity against 

human cytomegalovirus but not the other herpes 

viruses [4]. 

 Abacavir in Combination with Other 

Agents: 

Abacavir has been studied in combination 

with other NRTIs or medicines from other classes 

(table I) in a number of studies [4, 6-12]. There 

have been no reports of abacavir antagonistic 

combos. The triple NRTI combination of abacavir, 

lamivudine, and zidovudine was the only triple 

combination of medicines studied [11]. In both 

zidovudine-sensitive and zidovudine-resistant HIV-

1 isolates, this combination showed synergistic 

efficacy (table I). When compared to other abacavir 

combinations, abacavir in combination with 

mycophenolic acid, a lymphocyte proliferation 

inhibitor, demonstrated the most synergistic 

effectiveness against HIV-1[9]. In vitro, 

mycophenolic acid is hypothesised to limit HIV-1 

replication by lowering the pool of guanosine 

nucleotides in the host cell. In PBMCs, the 

combination of abacavir (0.25 to 4 mol/L) and 

mycophenolic acid (0.25 to 1 mol/L) exhibited 

substantial synergy against HIV-1 IIIB [10]. This 

combination (and, to a lesser extent, abacavir 

alone) proved effective against lamivudine-resistant 

HIV clones with the M184V mutation as well as 

zidovudine-resistant clones with numerous 

mutations. Mycophenolic acid and didanosine 

demonstrated synergism against HIV-IIIB in 

PBMCs, but lamivudine and zalcitabine were just 

additive, and stavudine and zidovudine showed 

antagonism [10]. The clinical implications of these 

findings are still unknown. 

 

1.7 Resistance: 

 Monotherapy: 

In order to determine the optimum 

antiretroviral drug combination regimens for both 

initial and salvage therapy, it is necessary to 

characterise patterns of resistance and cross-

resistance (genotypic and phenotypic). The 

resistance mutations occurring in vivo were 

basically the same as those found duringmany in 

vitro passage tests [13], according to genotypic data 

acquired from 43 patients taking abacavir 

monotherapy [14]. Abacavir, at doses of 100, 300, 

or 600 mg twice daily, selected for resistance 

mutations at locations 184 [methionine (M) to 

valine (V)], 74 [leucine (L) to V], 65 [lysine (K) to 

arginine (R)], and 115 [tyrosine (Y) to 

phenylalanine (F)] in the reverse transcriptase 

coding area[14].Only one mutation was discovered 

within the first 12 weeks of treatment, indicating 

that mutations were acquired slowly. At the most 

recent time point (range 6 to 48 weeks, median 20 

weeks), 21 of 43 (49%) abacavir monotherapy 

patients had genotypic alterations that had not been 

present at baseline. M184V plus L74V was the 

most often found mutational pattern (n = 11). Four 

patients had single mutations that were evenly split 

between M184V and L74V. Other double and triple 

mutations (2 and 4 cases, respectively) involved 

M184V in combination with L74V, K65R, and/or 

Y115F. The occurrence of these mutations was 

linked to an increase in viral load over time. 

 

Increased phenotypic resistance to 

abacavir was linked to an increase in the number of 

mutations in the reverse transcriptase genome. 

According to previously determined phenotypic-

viral-load correlations, sensitive (8-fold increase) 

phenotypic outcomes were defined [15].  At 

baseline, phenotypic data for 29 individuals on 

abacavir monotherapy were obtained [14]. At 

baseline, all 29 isolates examined were wild-type 

abacavir susceptibility, but following 12 to 48 

weeks of abacavir monotherapy (100, 300, or 600 

mg twice daily), 10 of 28 (36 percent) isolates 

(from 24 patients) showed reduced Abacavir 

susceptibility [14]. The presence of a single 

mutation had no effect on abacavir susceptibility, 

while the presence of two or more mutations was 

linked to intermediate resistance (6 isolates) and 

the presence of three or more mutations was linked 

to high resistance (9 isolates) Table- I.  Activity in 

a variety of cell lines and mononuclear cells from 

the peripheral blood [4, 6-12]. Patients with 

intermediate or resistant phenotypes still exhibited 

viral load decreases to 4-fold increase in IC50) to 

didanosine when lamivudine and zidovudine were 

added. This was linked to a pair of M184V and 

L74V mutations (9 isolates). Dual mutations of 

M184V and L74V or M184V and K65R (10 

isolates) were found to be related with phenotypic 

cross-resistance to zalcitabine [14]. Abacavir and 

lamivudine share the M184V mutation, which is 

one of the earliest mutations to develop in vivo; 

hence the risk of cross-resistance appears to be 
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particularly high.When viral replication is not 

completely reduced, lamivudine rapidly selects for 

the M184V mutation, which provides phenotypic 

resistance to lamivudine (IC50 >100-fold increase) 

[16]. During the 16-week double-blind comparative 

phase of clinical trial CNA3003, researchers 

discovered that the triple combination of abacavir, 

lamivudine, and zidovudine was more effective 

than lamivudine plus zidovudine dual therapy at 

delaying the appearance of genotypic mutations, 

particularly the M184V mutation (4 vs 50 %, 

respectively) [17]. In vitro, adding abacavir to a 

stable background treatment (SBG) regimen led in 

reductions in HIV RNA levels (10-fold increase 

over wild-type IC50) for 50 patients who 

previously had the M184V mutation (but no 

additional reverse transcriptase mutations) (fig. 2) 

[19].Patients with HIV strains that are resistant to 

numerous NRTIs are much more likely to have 

abacavir resistance than those who are just resistant 

to one. In vitro, clinical isolates resistant to just 

didanosine, stavudine, lamivudine, or zidovudine, 

as well as isolates resistant to both zidovudine and 

lamivudine (fig. 2), remained sensitive to abacavir. 

Susceptibility to abacavir was much more likely to 

be reduced in patient HIV isolates that were 

phenotypically resistant to two NRTIs (excluding 

the combination of zidovudine and lamivudine) 

(fig. 2) [19, 20]. In addition, Lanier et al. [18] 

found that baseline phenotypic and genotypic 

indications of multiple NRTI resistance were linked 

to significant decreases in virological response to 

abacavir treatment [18]. Abacavir was added to all 

of the patients' background antiviral medication, 

and the majority of them had viruses with NRTI 

related mutations at the start of the study (135 of 

156 patients). Only 13 % of individuals with virus 

phenotypically resistant to two NRTIs at baseline 

obtained undetectable HIV levels after a mean 

treatment duration of 22 weeks. However, viral 

load responses (a drop in viral load of 0.5 log10 

copies/ml or a viral load of 10-fold increase) were 

>4-fold higher than wild-type IC50 for didanosine 

(DDI) and stavudine (D4T). IC50 is the 

concentration of a medication that inhibits 

replication by 50%. 

 

1.8 Cytotoxicity: 

During exposure to abacavir, minimal 

cytotoxicity (IC50 >100 mol/L) was detected in a 

range of human leukaemia cell lines of the T, B, 

and monocyte lineages (IM-9, CEM, CD4+ CEM, 

U-937) as well as liver tumour cell lines (2.2.15, 

HB611). The Molt-4 cell line, on the other hand, 

showed increased susceptibility (20 mol/L) and was 

thus utilised to assess the impact on mitochondrial 

DNA synthesis. At the highest dosage tested (100 

mol/L), abacavir did not affect mitochondrial DNA 

synthesis, whereas zalcitabine, a medication linked 

to peripheral neuropathy, exhibited a significant 

reduction in mitochondrial DNA synthesis in the 

same assay. In CD4+ CEM cells, clinically relevant 

abacavir doses (10 mol/L) had no effect on 

intracellular deoxynucleoside triphosphate pools or 

DNA synthesis.Abacavir revealed modest toxicity 

to human bone marrow progenitor cells (BFU-E, 

CFU-GM; IC50 110 mol/L for both assays), 

indicating a reduced risk of haematopoietic toxicity 

than zidovudine (comparative IC50 values for 

BFU-E and CFU-GM, respectively) [4]. At dosages 

of 5000 g/plate, abacavir exhibited no evidence of 

mutagenicity in the Ames salmonella microsome 

experiment, with or without metabolic activation 

[21]. Abacavir, on the other hand, caused 

chromosomal aberrations in human cells in an in 

vitro investigation, both with and without 

metabolic activation[22].It was similarly mutagenic 

without metabolic activity in an L5178Y mouse 

lymphoma assay, but not with metabolic activation. 

 

1.9 Drug Interactions:  
The possibility for alcohol to interact with 

abacavir was explored in 24 HIV-infected male 

patients [23, 24] because abacavir is metabolised 

by alcohol dehydrogenase. When 0.7 g/kg of 

alcohol was combined with a single 600mg dose of 

abacavir, the AUC of abacavir increased by 41% 

and the abacavir t1/2 increased by 26% [24]. The 

pharmacokinetics of alcohol was unaffected, and 

no indication of a disulfiram-like effect was found. 

It was determined that the increase in plasma 

abacavir concentrations was not clinically 

significant. As a result, alcohol is not 

contraindicated in abacavir patients, and no dosage 

adjustments are required [25]. Methadone and 

abacavir coadministration showed no effect on 

abacavir absorption, whereas abacavir marginally 

enhanced methadone elimination [26]. 

 

Patients on methadone programmes can 

therefore utilise abacavir, however modest 

methadone dose adjustments may be required. 

Many of the currently available protease inhibitors 

and NNRTIs, as well as some antituberculosis 

medicines, are metabolised by the human liver 

microsomal cytochrome P450 (CYP) enzymes 

(CYP3A4, CYP2C9, and CYP2D6). As a result, no 

clinically relevant pharmacokinetic interactions are 

expected with these medicines. Abacavir has been 

found to have no clinically relevant 
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pharmacokinetic interactions with the following 

antiretroviral agents: adefovir [27], amprenavir 

[28], indinavir [27], zidovudine [29], and/or 

lamivudine [30, 31].Some of the most often used 

medications to treat opportunistic infections, such 

as cotrimoxazole, ketoconazole, and tuberculosis 

treatments, do not share common elimination 

pathways with abacavir (e.g., rifampicin, rifabutin). 

As a result, clinically significant pharmacokinetic 

interactions between these medications and 

abacavir are unlikely. 

 

1.10Therapeutic Efficacy: 

In clinical trials of antiretroviral 

treatments, the achievement of a persistent 

reduction in plasma HIV viral load is the widely 

acknowledged measure of biological efficacy [32, 

33]. Increases in CD4+ cell counts are used as 

indicators of immunological advantage. Positive 

changes in these markers are thought to be 

sufficient for obtaining an early indication of HIV 

therapy success. Abacavir efficacy data based on 

these surrogate markers can be found in controlled 

studies lasting up to 48 weeks. Antiretroviral 

treatment-naive and -experienced individuals were 

included in the studies [34, 35]. Additional 

nonblind follow-up data for up to 72 weeks of 

therapy is available [36, 37]. All data from 

controlled phase III research is only available as 

meeting abstracts and posters, and is thus 

preliminary.There are currently no results from 

clinical end-point trials or controlled investigations 

of longer-term viral suppression available. The 

‘standard' viral load assays [limit of detection 

(LOD) roughly 400 to 500 copies/ml] and the 

newer 'ultrasensitive' assays (LOD approximately 5 

to 50 copies/ml) were used to measure viral load in 

several of the abacavir trials. Where results from 

both types of assays are available, they are 

provided. The therapeutic importance of these 

various assays is unknown, but plasma viral load 

reductions below the 'ultrasensitive' assays' cut-off 

have been linked to a longer-lasting virological 

response than reductions between 50 and 500 

copies/ml [38]. The data are mostly given for the 

intention-to-treat (ITT) population, which includes 

all randomly assigned patients. This is the most 

thorough examination, and it more accurately 

reflects the situation in a clinical context. Only data 

for patients who are still on randomised treatment 

is included in 'as treated' (AT) or 'on-treatment' 

analysis, giving a notion of the best results that may 

be achieved with a given therapeutic regimen. 

Abacavir's use in triple NRTI treatment regimens, 

often in conjunction with zidovudine and 

lamivudine, in antiretroviral therapy-naive and/or -

experienced patients, has received the most 

attention in clinical trials. Abacavir (300 mg), 

zidovudine (150 mg), and lamivudine (300 mg) 

were all given twice daily in controlled trials in 

adults. The sole exception was a trial in which the 

abacavir dosage was raised to 600mg twice daily in 

patients with AIDS-dementia complex [39,40]. 

Zidovudine and lamivudine were given together in 

several studies (150mg lamivudine, 300mg 

zidovudine) [35, 41-44]. Other NRTIs were given 

at the recommended therapeutic doses. Abacavir 8 

mg/kg, zidovudine 180 mg/kg, and lamivudine 4 

mg/kg were given twice daily to paediatric patients 

with HIV infection (aged >3 months) [22]. 

Abacavir has also been studied in 'intensification' 

studies [39, 40, 45, and 46] and as’ salvage' 

regimens in conjunction with medications from 

both therapeutic classes (NNRTIs and protease 

inhibitors) [47-50]. Only modest trials in 

antiretroviral-naive patients have looked at 

abacavir in conjunction with protease inhibitors 

[47, 51]. In nonblind dose-finding studies in 139 

antiretroviral treatment-naive individuals with HIV 

infection, abacavir monotherapy at doses of 600 to 

1800 mg/day led in reductions in plasma HIV RNA 

levels at week 4 and increases in CD4+ cell counts 

that were sustained for 12 to 24 weeks [52, 

53].After 4 weeks of treatment, adding zidovudine 

[53] or zidovudine and lamivudine after 24 weeks 

[52] led in even further reductions in plasma viral 

load. Furthermore, these reductions were 

maintained for 72 weeks in the latter research. The 

median reduction in HIV RNA from baseline for 

the 55 patients who entered the open label phase of 

the research was 2.9 log10 copies/ml at this time. 

Reductions in plasma HIV RNA levels to below the 

LODs of 400 and 50 copies/ml occurred in 74 and 

50 percent of patients, respectively [37]. 

1.11 Hypersensitivity Reactions: 

The most prevalent reason for early 

abacavir therapy cessation is a hypersensitivity 

reaction to abacavir, which is characterised by 

symptoms indicating multiorgan involvement. It 

has been documented in roughly 3% to 5% of 

patients undergoing abacavir therapy. The 

incidence of hypersensitivity was 3.8 percent in a 

study of 26 769 people who took part in clinical 

trials or expanded access protocols [55]. Fever, 

rash, gastrointestinal symptoms (nausea, vomiting, 

diarrhoea, or abdominal pain), and weariness and 

malaise are the most prevalent symptoms (fig. 

5).The difficulty in making a diagnosis has been 

highlighted. Patient percentage 40 30 20 20 0 50 

Fatigue and malaise Headache Vomiting and 



 

 

International Journal of Pharmaceutical Research and Applications 

Volume 7, Issue 2 Mar-Apr 2022, pp: 678-690  www.ijprajournal.com   ISSN: 2456-4494 

                                      

 

 

 

DOI: 10.35629/7781-0702678690       | Impact Factor value 7.429   | ISO 9001: 2008 Certified Journal Page 684 

nausea Diarrhoea Feeding issues Infection of the 

ear, nose, and throat Nausea ABC/ZDV/LAM is an 

acronym for ABC, ZDV, and LAM (0-15 wk) 

ABC/ZDV/LAM (0-16 wk) PL/ZDV/LAM (0-16 

wk) (16-48 wk) Figure 4 More than 5% of patients 

taking a triple nucleoside reverse transcriptase 

inhibitor regimen with abacavir experienced 

adverse effects [54]. Adverse events (all grades) 

reported for all treated patients during the first 16 

weeks of trial CNA3003: a randomised, double-

blind study in antiretroviral therapy-naive patients 

of abacavir, zidovudine, and lamivudine 

(ABC/ZDV/LAM; n = 83 in this analysis) or 

placebo, zidovudine, and lamivudine 

(PL/ZDV/LAM;When the first presentation 

includes respiratory symptoms, follow-up adverse 

event data (weeks 16 to 48) for patients staying on 

the triple regimen is also shown. These symptoms 

were reported in 18% of patients, but no one 

symptom was reported in more than 6% of 

instances; tachypnoea, cough, and pharyngitis were 

the most common. In patients with hypersensitivity 

to abacavir, wheezing and bronchospasm, which 

are linked with some allergic reactions, have 

occurred infrequently. The hypersensitive reaction's 

underlying mechanism is unknown, and risk factors 

are only now beginning to emerge. The predictor 

with the strongest predictive value for 

hypersensitivity in a stepwise logistic regression 

model including 84 completely documented cases 

of hypersensitivity among 2402 abacavir-treated 

patients was antiretroviral therapy naive status 

(odds ratio = 1.95, p = 0.0042).Furthermore, 

Caucasian race was only marginally associated 

with an elevated risk (p = 0.06). After stopping 

abacavir, the hypersensitive reaction normally goes 

away within 24 hours. Rechallenge, on the other 

hand, causes a quick return of symptoms (within 

hours of injection) that are often more severe (fig. 

5) and have included life-threatening hypotension 

[58-60] and death [54, 55, 58]. As a result, 

reintroducing abacavir after a hypersensitivity 

reaction is always dangerous. Continuing to take 

abacavir in the presence of a hypersensitivity 

reaction might exacerbate symptoms and even be 

fatal [54, 56]. Patients who were misdiagnosed as 

having acute respiratory disease with an initial 

presentation of flu-like sickness, pneumonia, or 

bronchitis have occasionally died. If the clinical 

manifestation of an acute respiratory disease cannot 

be distinguished from a hypersensitivity reaction, 

abacavir should be discontinued permanently [56]. 

 

1.12 Marketed Formulation: 

Abacavir alone: 

Formulations Brand Name Manufacturer 

Abacavir Tab (300 mg) A-Bec Emcure 

Abacavir Sulphate Tab (300 

mg) 

Abamune Cipla  

Abacavir Film coated Tab (300 

mg) 

Ziagen GlaxoSmithKline 

Abacavir Oral Sol
n
 (20 mg/mL) Ziagen GlaxoSmithKline 

 

Abacavir Combination: 

Formulations Combination Brand Name Manufacturer 

 Film coated Tab Abacavir (600 mg) 

+ Lamivudine (300 

mg) 

ABEC-L/  

EPZICOM/  

ABAKAST-L/  

Emcure/ 

GlaxoSmithKline/ 

APRAZER/ Zydus 

Tab Abacavir (600 mg) 

+ Lamivudine (300 

mg) 

ABALAM/ 

ALBAVIR 

Hetero Healthcare/ 

Mylan 

Tab  Abacavir (600 mg) 

+ Lamivudine (300 

mg) + Zidovudine(50 

mg) 

TRIZIVIR GlaxoSmithKline 

Film coated Tab Abacavir (600 mg) + 

Lamivudine (300 mg) 

+ Dolutegravir (50 

mg) 

Triumeq/  

INBEC 

GlaxoSmithKline/ 

Emcure 
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1.13 Recent research related to Abacavir: 

 Development & Characterization of Abacavir 

sulphate loaded Microspheres. 

 Development of Albumin- based Nanoparticles 

for delivery of Abacavir. 

  Novel semi-interpenetrating Microspheres of 

Dextran-grafted-Acrylamide and poly (vinyl 

alcohol) for controlled release of Abacavir 

Sulphate. 

 A novel vaginal drug delivery system: anti-

HIV bioadhesive film containing Abacavir. 

 

 Microspheres of Carboxymethyl Guar Gum 

for In Vitro Release of Abacavir Sulphate: 

Preparation and Characterization 

 

Carboxymethyl guar gum (CMGG), an anionic 

semi-synthetic GG derivative, was produced by 

incorporating the CM group into the GG chain. 

Abacavir sulphate (AS) was loaded into 

microspheres using water-in-oil (w/o) emulsion 

method. Fourier transform infrared spectroscopy 

(FTIR), nuclear magnetic resonance (NMR), X-ray 

diffraction (XRD), thermogravimetry (TGA), 

differential scanning calorimetry (DSC), and 

scanning electron microscopy were used to 

characterise the formulations (SEM). The in vitro 

release profiles of GG and CMGG loaded with AS 

performed in pH 1.2 and 7.4 buffer media at 37
o
C 

revealed the different drug release profiles in 

stomach and intestinal conditions. The drug was 

released for up to 28 hours in both the GG and 

CMGG matrices, but the burst release observed in 

the GG matrix was reduced in the CMGG matrix. 

The kinetics of in vitro release was analyzed using 

the empirical equations. 

Guar gum (GG), also known as poly-

galactomannan gum, is a natural polysaccharide 

whose chain is made up of D-mannose units with 

1–4 linkages, while the D-galactose unit is linked 

1–6 on average to every second D-mannose unit; it 

has a cyclic neutral structure with numerous 

hydroxyl groups (an average of three per sugar 

unit), and it is extracted from the seeds of 

Cyamopsis tetragon Previously, some reports on 

GG drug delivery applications[62–64] and GG 

structure modification for CR applications [65–67] 

were published. Rubinstein [68], for example, 

described CR systems of GG cross-linked with 

glutaraldehyde (GA) and phosphate for colon 

targeting. Water transport and drug release 

characteristics of cross-linked polyacrylamide-

grafted GG hydrogel microspheres were 

investigated by Soppimath and Aminabhavi[61]. 

Kumar et al. [69] Chitosan–carboxymethyl GG 

(CMGG)-based interpolymer complexes for 

fluticasone colon delivery were reported. Bajpai 

and Sharma [70] investigated the pH-sensitive 

swelling and vitamin B12 release behaviour of 

barium alginate/CMGG hydrogel beads. Thimma 

and Tammishetti22 developed barium and calcium-

cross-linked CMGG beads for gastrointestinal drug 

delivery of protein to observe that BaCl2-

crosslinked beads protect the protein from low pH 

conditions to deliver in the simulated intestinal 

fluid. In this paper, we describe the synthesis of 

CMGG polymer by inserting a carboxymethyl 

(CM) group into GG and characterising its 

structure using Fourier transform infrared (FTIR) 

and 13C-NMR methods. 

 

 Novel Semi-interpenetrating 

Microspheres of Dextran-grafted-Acrylamide 

and Poly (Vinyl Alcohol) for Controlled Release 

of Abacavir Sulphate 

By emulsion cross-linking, semi-

interpenetrating (semi-IPN) microspheres of 

Dextran-grafted-acrylamide (Dex-g-AAm) and 

poly(vinyl alcohol) (PVA) in the size range of 80-

100 m were prepared for investigating controlled 

release (CR) of an anti-HIV agent, Abacavir 

sulphate. Fourier transform infrared spectroscopy 

(FTIR) and differential scanning calorimetry were 

used to confirm the graft copolymer (DSC). To 

demonstrate the effect of drug release in acidic and 

alkaline conditions, the microspheres were 

characterised for morphology, swelling, and in 

vitro release of Abacavir sulphate in pH 1.2 and 7.4 

buffer media. To understand the nature of the 

release mechanism, the kinetics of in vitro release 

were analysed using empirical equations [71]. 

Dex, a glucose homo-polysaccharide, has 

a significant number of consecutive -(1f6) 

interconnections in the backbone, accounting for 

more than half of the total linkages. These -D-

glucans have side chains that originate from -(1f2), 

-(1f3), or -(1f4) branch linkages. Dex has been 

widely used as a drug carrier in the biomedical 

field due to the excellent biocompatibility[72, 73]. 

but its uncontrolled rate of hydration and low 

mechanical strength limit its long-term application. 

As a result, Dex must be modified in order to be 

useful as a drug delivery device. Previously, 

Rokhade et al.[74] formed semi-IPN microspheres 

of acrylamide grafted onto Dex and Chitosan used 

in the CR of acyclovir to demonstrate that the 

nature of the polymeric carrier affects the percent 

cumulative release rates. Cascone et al. [75] 

demonstrated dexamethasone release from PLGA 

nanoparticles encapsulated in a Dextran/poly (vinyl 
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alcohol) (Dex/PVA) hydrogels matrix. Previously, 

we developed a number of interpenetrating network 

(IPN)-based formulations as CR devices for a 

variety of drugs[76, 77].  In continuation of these 

investigations, we present here the synthetic 

methods for the preparation of semi-IPN 

microspheres of Dextran-grafted-acrylamide (Dex-

g-AAm) and PVA as an effective CR device for 

Abacavir sulphate, an antidepressant of the 

antiviral/reverse transcriptase inhibitor class. The 

drug's chemical formula is (1S, 4R)-4-[2- amino 

6(cyclopropylamino)-9H-purin-9-yl]. HIV-

preventive -2-cyclopentene-1-methanolthe drug has 

a plasma half-life of 1.45 h, necessitating the 

development of a CR formulation. As a result, semi 

IPN microspheres were prepared using the water-

in-oil (w/o) emulsion cross-linking method in this 

study and characterised using Fourier transform 

infrared (FTIR) spectroscopy, X-ray diffraction 

(XRD), differential scanning calorimetry (DSC), 

and scanning electron microscopy (SEM). In vitro 

release studies in pH 1.2 and 7.4 buffer media were 

carried out to better understand their in vitro release 

kinetics. 

 

 A novel vaginal drug delivery system: 

anti-HIV bioadhesive film Containing Abacavir: 

Women are especially vulnerable to AIDS 

and other sexually transmitted diseases (STDs), 

owing to unprotected heterosexual vaginal 

intercourse and a variety of other social and 

economic disadvantages. Our goal was to develop 

and optimise a vaginal film of Abacavir, a powerful 

nucleoside reverse transcriptase inhibitor used to 

treat AIDS and HIV. Abacavir films were created 

using a solvent evaporation method with sodium 

alginate (Na-alginate) as the main polymer, 

Hydroxypropyl Methylcellulose E 15 (HPMC E 

15) as the copolymer, and glycerol as the 

humectant. Abacavir sulphate (ABC) was used as a 

medication in this case. Tensile strength, percent 

elongation at break, swelling capacity, drug content 

(mg/cm2), thickness, folding endurance, bio-

adhesion, pH, moisture content, and SEM were all 

optimised in the films.FTIR Spectra was used to 

investigate the drug-polymer interaction. The drug 

release experiment was carried out in a dissolution 

apparatus. An in vivo study was also conducted. 

This newly formed film was a type of sustained 

release and can be thought of as a novel drug 

carrier system for the treatment of AIDS and other 

STDs. It was appropriate for both local and 

systemic effects. The films demonstrated good 

physicochemical properties as well as aesthetic 

appeal [78]. 
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