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INTRODUCTION 

Infection with human immunodeficiency virus (HIV) 

continues to be a major public health issue, having claimed 

more than 35 million lives so far. Nearby 36.7 million 

people were living with HIV and 1.8 million people 

became newly infected in 2016 globally.1 HIV is the initial 

causative agent but most of the morbidity and mortality in 

acquired immunodeficiency syndrome (AIDS) cases result 

from opportunistic infections. Treatment options and 

therapeutic guidelines have evolved since availability of 

highly active antiretroviral treatment became the standard 

of HIV treatment. Various drugs available for HIV 

treatment belongs to classes of nucleoside reverse 

transcriptase inhibitors (NRTIs), non-nucleoside reverse 

transcriptase inhibitors (NNRTIs), protease inhibitors 

(PIs), fusion inhibitors, entry inhibitors, CCR5 co-receptor 

antagonist and HIV integrase strand transfer inhibitors.2 In 

India, people living with HIV were estimated at 21.17 
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lakhs in 2015.3 National AIDS control programme in India 

provides various means of prevention, care and treatment 

through antiretroviral therapy (ART) centres. Adopting 

changing trends in pharmacotherapy of HIV/AIDS in the 

world and rational use of drugs are some of the measures 

to treat and contain HIV/AIDS more effectively. Drug 

utilization studies are powerful exploratory tools to 

ascertain role of drugs in society. These studies help to 

evaluate changing pattern of drug use, compliance with 

national guidelines and rational use of drugs.4 

METHODS 

This observational, non interventional, descriptive study 

was carried out after approval from institutional ethics 

committee of the institute. Authors used a sample 

consisting 1268 encounters. Duration of study was from 

March 2015 to February 2016. In this study, authors 

included HIV positive patients of both sex including 

pregnant and lactating mother treated as outdoor patients 

at ART centre of the institute. The diagnosis and line of 

treatment to be given was decided by the physician in 

charge of the ART centre. Written informed consent was 

taken from patients fulfilling study criteria. After interview 

of patient and review of prescription, data regarding 

clinical status, opportunistic infections, drugs prescribed 

etc. were recorded in case record forms. Adherence was 

determined by asking patient about missed doses and by 

verifying empty package of ART drugs. The level of 

adherence was recorded >95% if less than 3 doses missed, 

80-95% if 3-12 doses missed and <80% if more than 12 

doses missed.5 The data collected was analysed with the 

help of MS excel using descriptive statistics to determine 

drug use indicators and utilization pattern of drugs.5 

RESULTS 

Authors have analyzed data of 1268 prescriptions from 

255 patients. Majority of patients were from 20 to 40 years 

age group (57.25%) and male (61.57%). 64.71 % were 

started antiretroviral therapy in less than one year duration 

after diagnosis of HIV infection. Table 1 shows summery 

of demographic characteristics of patients. 

Table 1: Demographic characteristics of patients. 

Characteristics No. of patients (n=255) 

Age (years)  

 Range  6-85 years 

 Mean age±SD 38.85±11.22 years 

Sex  

 Male 157(61.57%) 

 Female 98(38.43%) 

Time between diagnosis of HIV infection and initiation 

of ART 

 On pre ART management 33(12.94 %) 

 <1 year 165(64.71 %) 

 1-4 years 37(14.51 %) 

 >4 years 20(7.84 %) 

Based on PI in regime  

Non-PI based regime 215(84.31%) 

PI based regimes 7(2.75%) 

Not receiving ART regimes 33 (12.94 %) 

Treatment duration  

 <5 years 175 (68.63 %) 

 >5 years 47(18.43 %) 

The medication class most commonly prescribed was 

antiretroviral agents (74.18%). Prescribing pattern of 

subclass of antiretroviral agents was nucleoside reverse 

transcriptase inhibitors (49.45%) followed by non 

nucleoside reverse transcriptase inhibitors (23.86%) and 

protease inhibitors (0.87%) (Table 2). The most commonly 

prescribed antiretroviral agent was lamivudine (33.33%), 

followed by zidovudine (20.09%), nevirapine (18.23%). 

Ritonavir boosted atazanavir (1%) was preferred protease 

inhibitor (Figure 1).  

 

 

Figure 1: Percentage of each antiretroviral drug among total antiretroviral drugs prescribed. 
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Table 2: Prescribing pattern of drugs used in HIV positive patients. 

Drugs No. of drugs prescribed (n=4837) Percentage 

1. Antiretroviral agents 3588 74.18% 

a) Nucleoside reverse transcriptase inhibitors 2392 49.45% 

 Zidovudine 721 14.91% 

 Stavudine 9 0.19% 

 Lamivudine 1196 24.73% 

 Abacavir 16 0.33% 

 Tenofovir 450 9.30% 

b) Non-nucleoside reverse transcriptase inhibitors 1154 23.86% 

 Nevirapine 654 13.52% 

 Efavirenz 500 10.34% 

c) Protease inhibitors 42 0.87% 

 Atazanavir (ritonavir boosted) 36 0.74% 

 Lopinavir (ritonavir boosted) 6 0.12% 

2. Other antimicrobial agents 

 a) Antiviral drugs- Acyclovir 1 0.02% 

 b) Anti bacterial agents 908 18.77% 

 Antitubercular drugs 393 8.12% 

 Isoniazid 89 1.84% 

 Rifampicin 89 1.84% 

 Pyrazinamide 89 1.84% 

 Ethambutol 89 1.84% 

 Streptomycin 37 0.76% 

 Other antibacterial agents 515 10.65% 

 Co-trimoxazole 489 10.11% 

 Amoxicillin+ Clavulinic acid 2 0.04% 

 Cefixime 6 0.12% 

 Azithromycin 13 0.27% 

 Doxycycline 4 0.08% 

 Norfloxacin 1 0.02% 

 c) Antifungal agents 22 0.45% 

 Fluconazole 9 0.19% 

 Clotrimazole cream 13 0.27% 

 d) Antiprotozoal agents 8 0.17% 

 Metronidazole 6 0.12% 

 Chloroquine 1 0.02% 

 Nitazoxanide 1 0.02% 

3. Vitamins 127 2.63% 

 Inj. Neurobion 2 0.04% 

 Folic acid 38 0.79% 

 Multivitamins 87 1.80% 

4. Haematinics-Ferrous sulphate 48 0.99% 

5. Miscellaneous drugs 135 2.79% 

 

Combination of zidovudine, lamivudine with nevirapine 

(51.92%) was the most commonly prescribed ART regime 

followed by tenofovir, lamivudine with efavirenz 

(34.62%) and zidovudine, lamivudine with efavirenz 

(7.11%).  

Figure 2 shows prescribing pattern of ART regimes. 

Second most common medication class was antibacterial 

agents (18.77%). The most common antibacterial agent 

used was co-trimoxazole (10.11%), followed by 

antitubercular agents (8.12%). The third most commonly 

prescribed drug class was vitamins namely folic acid and 

multivitamins (2.63%) followed by haematinic drugs 

(0.99%). Table 2 shows prescribing pattern of drugs. 

Miscellaneous drugs in Table 2 include paracetamol 

(0.81%), cetrizine (0.76%), famotidine (0.58%), GBHC 

lotion (0.08%), domperidone (0.06%), albendazole 
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(0.06%), diclofenac (0.04 %), calcium (0.29%), phenytoin 

(0.02%) atenolol (0.02%), amlodipine (0.02%), 

deriphylline (0.02%) and calamine lotion (0.02%).

 

 

Figure 2: Utilisation pattern of different ART regimens. 
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The average number of drugs per encounter was 3.96 in 

this study with maximum number of drugs prescribed in a 

prescription was 12. Table 3 shows summary of drug use 

indicators.5 In 90.05% of encounters with ART 

prescriptions, adherence was >95%.  

In 8.61% and 0.5% of total encounters, adherence was 80-

95% and <80% respectively. Tuberculosis was the most 

common opportunistic infection. Table 4 shows summary 

of opportunistic infections. 

Table 4: Occurrences of opportunistic infections 

among HIV positive patients. 

Opportunistic infections Percentage 

Tuberculosis 59.33% 

Upper Respiratory tract infections 16.67% 

Skin infections 1.33% 

Diarrhoea 6.00% 

Sexual transmitted diseases 2.00% 

Lower respiratory infections 0.67% 

Urinary tract infection 0.67% 

Fungal infections 12.00% 

 a) Candidiasis 3.33% 

 b) Tinea 8.00% 

 c) Actinomycosis 0.67% 

Warts 0.67% 

Scabies 0.67% 

DISCUSSION 
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compared to females. Similar higher HIV seropositivity 

among male was seen in other studies.6-8 

In thisstudy, 87.06% patients were receiving antiretroviral 

drugs and 12.94% were under pre ART management, who 

were not receiving antiretroviral drugs. In similar study by 

Jiyo et al, 48% patients were not receiving ART.6 Change 

in CD4+ count criteria for initiation of ART in recent ART 

guideline by national AIDS control organization (NACO) 

can be the reason for less percentage of patients under pre 

ART management in this study compared to other study. 

In 2007 ART guidelines by NACO, CD4+ count criterion 

for initiation of ART was <200 cells/mm3 for WHO 

clinical staging 1 and 2. For WHO clinical staging 3, 

criterion was “consider initiating ART if CD4+ count was 

<350cells/mm3 and start ART if count was 

<200cells/mm3.”10 In 2013 guideline for ART by NACO, 

these criteria were changed to “start ART if CD4+ count 

<350cells/mm3 in patients with WHO clinical staging 1 or 

2 and start ART irrespective of CD4+ count in patients with 

WHO staging 3 or 4.”5 

In this study, majority of patients (64.71%) were started 

antiretroviral therapy in less than one year duration after 

diagnosis of HIV infection. Mean duration between 

diagnosis of HIV infection and initiation of ART was 

12.91 months. The findings are in consonance with other 

study.9 Timely ART initiation decreases morbidity and 

mortality in HIV positive patients. Follow-up after 

diagnosis of HIV infection, pre ART management and 

counselling make timely ART initiation possible. 

Before the availability of antiretroviral therapy, median 

survival after diagnosis of AIDS was 12 to 18 months.11 

This has changed dramatically since the advent of ART 

which has significantly decreased mortality and morbidity. 

In this study, majority of patients were receiving ART 

since less than 5 years duration. The finding is in 

consonance with other studies.6,12 

Majority of patients (84.31%) were on non PI based 

regime. This finding is in accordance with other studies.6,9 

As per the ART guideline 2013 by NACO, PI-based 

regime is to be used as second line regime.5 PI-based 

regimes can pose challenges, such as a more complex 

dosing schedules, drug interactions, toxicities and increase 

in cost.2,5 

In this study, the most common ART regime prescribed 

was the combination of zidovudine with lamivudine and 

nevirapine (51.92%) followed by tenofovir with 

lamivudine and efavirenz (34.62%), zidovudine with 

lamivudine and efavirenz (7.11%). The above findings are 

in accordance with national guidelines for antiretroviral 

therapy 2013 by NACO, which recommends zidovudine 

with lamivudine and nevirapine as the first choice.5 The 

study conducted by Hasabi et al, showed similar findings.8 

This study finding differs from other previous studies in 

which stavudine based regimes were among commonly 

prescribed regime.6,7 Since 2006, the World Health 

Organization has encouraged countries to transition away 

from first-line ART containing stavudine, due to well 

recognized toxicities including lactic acidosis, 

lipodystrophy, and peripheral neuropathy. The ART 

guidelines 2010 by WHO solidified this recommendation, 

stating that “countries should take steps to progressively 

reduce the use of stavudine in first-line regimes.” In lieu 

of stavudine, the WHO and other expert bodies 

recommended first-line adult ART that utilized an NRTI 

backbone of either zidovudine or tenofovir.13-15 These 

recommendations were adopted in national ART guideline 

2013 by NACO.5 Thus this study showed decrease in usage 

of stavudine based regimes compared to previous studies.  

In this study, usage of tenofovir based regimes was higher 

compared to previous studies.6,7 These findings are also in 

consonance with recommendation by guidelines and 

changing trend of usage of nucleoside reverse transcriptase 

inhibitors in other countries.14,16 The study by Oreagba et 

al, showed prescribing pattern of zidovudine + lamivudine 

+ nevirapine (53.71%) followed by tenofovir + 

emtricitabine + efavirenz (15.78%) and zidovudine + 

lamivudine + efavirenz (7.34%).17 This difference in 

prescribing rates of various regimes may be due to 

difference between the guidelines for antiretroviral therapy 

in various countries. 

In this study, the drug class most commonly prescribed to 

HIV positive patients was antiretroviral agents (74.18%), 

with nucleoside reverse transcriptase inhibitors (49.45%), 

non-nucleoside reverse transcriptase inhibitors (23.86%) 

and protease inhibitors (0.87%). The drug classes most 

commonly prescribed to HIV positive patients were 

antiretroviral agents (39%), with nucleoside reverse 

transcriptase inhibitors (25.96%), non-nucleoside reverse 

transcriptase inhibitors (12.14%) and protease inhibitors 

(0.90%) in the study conducted by Jiyo et al.6 Change in 

the criteria for initiation of antiretroviral therapy in HIV 

positive patients explains higher proportion of 

antiretroviral drugs usage in this study.5,10 

Highly active ART (HAART) includes use of a treatment 

combination, which contains at least one protease inhibitor 

or non nucleoside reverse transcriptase inhibitor or three 

or more nucleoside reverse transcriptase inhibitors. 

Nucleoside reverse transcriptase inhibitors remain the 

backbone of ART as shown by various studies.14,16 Thus 

nucleoside reverse transcriptase inhibitors were the most 

commonly prescribed antiretroviral drugs in this study. 

Usage of protease inhibitors or non nucleoside reverse 

transcriptase inhibitors in HAART differs in various 

countries and at various time points.16,18 Protease inhibitor 

based regimes cause more intolerance/adverse effects and 

non nucleoside reverse transcriptase inhibitor based 

regimes has higher rate of immunologic failure.19 Because 

of side effects, dosage and drug interactions, non 

nucleoside reverse transcriptase inhibitors are preferable to 

protease inhibitors in HAART combinations. As per world 

health organization recommendation, first line ART 

should be one non nucleoside reverse transcriptase 
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inhibitor with two nucleoside reverse transcriptase 

inhibitors. These recommendations were adopted in 

national guidelines for ART 2013.5 Thus non nucleoside 

reverse transcriptase inhibitors remained second most 

commonly prescribed antiretroviral drugs in this study 

followed by protease inhibitors.  

Like in the other studies, among antiretroviral agents, the 

most commonly prescribed nucleoside reverse 

transcriptase inhibitor and non nucleoside reverse 

transcriptase inhibitor were lamivudine (33.33%) and 

nevirapine (18.23%) respectively.6,20 Among nucleoside 

reverse transcriptase inhibitors, lamivudine was the most 

frequently prescribed drug followed by zidovudine in the 

ART regimes. These findings are in consonance with 

findings of other studies.6,7,19 Higher usage of lamivudine 

can be due to its good safety profile and its ability to 

restore susceptibility to zidovudine and tenofovir.2 

The most common prescribed protease inhibitor in this 

study was ritonavir boosted atazanavir (1.00%), which was 

ritonavir boosted lopinavir in previous similar studies.6,21 

The availability of atazanavir during 2004 was followed 

by a rapid switch in protease inhibitor prescription 

patterns, mainly as a result of simplification strategies, in 

an attempt to ameliorate lipid abnormalities and reduce the 

pill burden in the world. 

Usage of tenofovir (12.54%) and efavirenz (13.94%) was 

higher in comparison to previous similar study.6 Tenofovir 

and efavirenz have convenient dosage schedule. This 

changing trend of increase usage of tenofovir and 

efavirenz was also seen in other countries.14,16 

In this study, antibacterial agents (18.77%) were the 

second most common class of drugs prescribed. The most 

common antibacterial agent used was co-trimoxazole 

(10.11%), followed by antitubercular agents (8.12%). 

These findings are in consonance with other studies.6,17,22 

Use of co-trimoxazole is justifiable as it is recommended 

for chemoprophylaxis against Pneumocystis jiroveci 

infection.5,23 Tuberculosis (TB) is the leading opportunistic 

disease and cause of death in patients with HIV 

infection.24,25 Given the high rates of TB-HIV co-infection, 

higher usage of antitubercular agents is justifiable.  

Like other studies, the third most commonly prescribed 

drug class in this study was vitamins namely folic acid and 

vitamin B complex tablets followed by haematinic 

drugs.6,22 

The efficacy of antiretroviral therapy in suppressing viral 

replication and delaying progress of AIDS is related to 

strict adherence to the treatment. Optimal adherence to the 

recommended regimes should be >95% to avoid 

development of antiretroviral drug resistance. In this study 

optimal adherence of >95% was achieved in majority of 

encounters (90.05%). These findings are in consonance 

with findings of other Indian studies.6,26 Several factors 

could explain the good adherence in this study. First, 

treatment was free of charge for all the patients. Second, 

good drug procurement and distribution practices in this 

ART centre avoided disruption of drug supply. Both points 

have been shown to be a significant cause of drug 

resistance and ARV failure in Uganda.27 Third, this 

patients were adequately counselled for improving 

adherence by counsellors in this ART centre. Counselling 

is an important factor for improving adherence to 

antiretroviral therapy in HIV positive patients.28  

Human Immunodeficiency viruses are the initial causative 

agents in AIDS, but most of the morbidity and mortality in 

AIDS cases result from opportunistic infections. In this 

study, among all opportunistic infections, tuberculosis 

(59.33%) was found to be the most common opportunistic 

infection, followed by upper respiratory tract infections 

(16.67%) and fungal infections (11.33%). The findings are 

in consonance with similar study.6 Majority of studies from 

India and other countries have found tuberculosis to be the 

most common opportunistic infection among people with 

HIV infection.24,25 Understanding HIV-TB co-infection is 

of great importance because of increasing prevalence of 

co-infection, severity of clinical presentation of TB in 

HIV-positive patients, rapid progression of HIV disease in 

TB patients and challenges in treatment of co-infected 

patients due to drug interactions and immune 

reconstitution syndrome. 

The average number of drugs in a prescription is an 

important indicator for the standard of prescribing. As per 

the world medicines situation by WHO, the average 

number of drugs per prescription was 2.39. The study of 

prescribing pattern in OPD in tertiary care teaching 

hospital conducted in central India showed 2.38 drugs per 

prescription.29 The average number of drugs per encounter 

was 3.96 in this study with range of number of drugs 

prescribed was 1 to 12. The results are in accordance with 

the similar study, in which average number of drugs per 

encounter was 4.26.6 The average number of drugs in a 

prescription in this study was higher than that as per the 

world medicines situation by the WHO.30 The higher 

average in prescriptions of HIV positive patients is not 

surprising as multidrug treatment for HIV/AIDS is 

recommended approach. Also HIV infection is associated 

with various opportunistic infections. So poly-pharmacy is 

quite relevant.31 

Most of the drugs were prescribed in oral formulation. 

Only 0.81% drugs were prescribed in injection formulation 

and 0.37% was for topical use. Previous study showed 

similar findings.6 The study of prescribing pattern at OPD 

in tertiary care teaching hospital conducted in central India 

showed 5% drugs prescribed were in injection 

formulation. This is a far below and favourable figure in 

comparison to that set forth by WHO in this concern i.e. 

<10%.29 In this study, 89.85 % drugs were prescribed by 

generic name and 10.15% drugs were prescribed by brand 

names. Among all the prescribed drugs only tablet co-

trimoxazole and injection neurobion were prescribed by 

brand name. The drugs prescribed from National List of 
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Essential Medicines 2015 were 90.91%.32 It points towards 

rational prescription practices. Use of drugs from the 

essential drug list should be promoted for optimal use of 

limited financial resources, to have acceptable safety and 

to satisfy the health needs of the majority of the 

population.33 
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