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Abstract

Financial shortage in resource-limited and poor countries restricts treatment in HIV-
infected patients especially in poor countries. Higher HIV prevalence in poorer countries
makes drug rationing a real concern. Different countries solve the problem with different
methods regarding WHO guidelines, but fairness and equity should be a major considera-
tion in drug rationing. This paper is aimed at reviewing different strategic approaches to
drug rationing in AIDS treatment and then discusses pharmacists’ role. In conclusion,
there is no fair and equitable strategy, and in each society, cultural, ethical and socioeco-
nomic issues along with considering a critical role for pharmacists must be taken into

account.
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Introduction

Fairly distributing scanty and /or costly medi-
cations is considered a major challenge in health
care. In a perfect world, providing all effective
medicines for all human beings who need them
shall be a routine. But financial shortfalls put every
health care provider on a dilemma about providing
the best medical interventions for the most deserv-
ing patients and at the real time. With continuously
increasing numbers of human immunodeficiency
virus (HIV)-infected patients, resource limitation
plays a major role in community health. Financial
shortages limit the number of patients who are
eligible for anti-retroviral therapy (ART) even in
the most conservative arena. Making decision in
such situations is called rationing which was
considered for scarce resources. The excess of

demand versus supply, makes rationing inevitable.
Developing countries are dealing with the availa-
bility of ART as a major public health concern. As
long as financial shortfall is a major problem, drug
rationing is a rational decision; however, some
critic the uneven resource allocation (1). The aim
of this paper is challenging ethical and practical
issues of drug rationing in HIV positive patients
and presenting the other ways which help us
treating patients in the best way and at the proper
time.

Epidemiology

According to the United Nations Joint Pro-
gramme on HIVV/AIDS (UNAIDS) report on global
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acquired immune deficiency syndrome (AIDS)
epidemic, it was estimated that there were 33
million people living with HIV all over the world
in 2007; and 2.0 million people died due to AIDS
in 2007. South African countries have the highest
incidence of HIV infections and the highest rate of
death (35% of HIV infections and 38% of AIDS
deaths in 2007) in the world. UNAIDS estimated
the number of people receiving antiretroviral drugs
in low and middle income countries in the end of
2007 to be 3 million individuals (2).

Regarding the high rate of HIV positive pa-
tients as well as the high rate of death in this
population, especially in low-income countries,
providing the most efficient treatment modalities is
necessary. This led to establish the “3 by 5”
Initiative of the World Health Organization (WHO)
in order to put 3 million people on treatment by
2005 (3).

At the close of 2008, WHO estimated the
number of AIDS patients in need of treatment
about 9.5 million people, from whom only 42%
had access to treatment (4). Considering the latest
WHO reports in Sep 2009, scaling up priority HIV
interventions, led to 36% increase in receiving
ART in one year.

In Iran, according to the Ministry of Health
and Medical Education's report in January 2008,
the number of people with advanced HIV infection
and the number of people receiving ART was 8730
and 829 individuals, respectively, while the
percentage of HIV positive patients, who received
antiretroviral therapy, was only 9.5%. Also the
number of HIV-positive pregnant women in 2006
and the number of pregnant women who received
ART for prevention of mother to child transmission
was 220 and 22, respectively (5).

Treatment Modalities

Today we are passing 13 years since market-
ing potent ARTs which led to a significant decrease
in AIDS and a change in the quality of life and
survival of AIDS patients (6, 7). In this setting,
resource shortage led to rationing medications;
therefore, only the first line therapy can usually be
ordered (8, 9). First line medications consist of a
combination of a non-nucleoside reverse transcrip-
tase inhibitor (NNRTI) and two nucleoside
analogue reverse transcriptase inhibitors (NRTI).
Second line treatment is often offered after
treatment failure with first line medications and a
proton pump inhibitor (PI) is recommended which
is more expensive. Unfortunately, a high propor-
tion of HIV infected patients develop treatment
failure with first line treatment and need a PI (10).
Therefore, it is tough to decide when to start
second line treatment and how to provide it.

Regarding the WHO guidelines, ART can be
used when the patients’ immune system is highly
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jeopardized (CD4 cell count of 200 cells per uL or
showing constitutional symptoms) (11). Actually,
there is a question under debate about the best
outcome and the time of treatment initiation.
Medical criteria alone are not useful in starting
ART and socioeconomic contributory factors
should be taken into account. In one study in South
Africa, the researchers found that if the treatment
begins at a less conservative CD4+ count (350 cells
per uL as guided by US Department of Health and
Human Services); the percent of eligible patients
for therapy escalated from 9.5% to 56.3% (12).
Abbas et al. found ART benefits for infected
subjects as well as the uninfected individuals by
decreasing mortality and disease transmission
respectively (13). They reported larger individual
and population advantage in early diagnosis and
treatment which is in agreement with former
findings (14).

The last WHO guideline considers treatment
initiation at CD4+ count 200-350; however, the
stage of the disease should be taken into account
for decision-making (15). Taken these into consid-
eration, the question is “How we can ration ART in
the best possible way?”

How to Overcome the Complexities

Scientific facts and ethical judgment are
needed for solving the problem. The nature of the
disease in addition to the specific features of HIV
positive patients (addiction, having dangerous
sexual behaviors) and patients compliance are
major points which have to be regarded for
rationing medications. The scaling up priority
includes HIV testing and counseling (free HIV
testing is possible through public sector in some
countries), preventive measures to limit mother-to-
child transmission, and drug availability by
lowering prices of the most first line regimens by
10-40% between 2006 and 2008, while the second
line regimen is still expensive (16). Different
methods of rationing drug therapy will have
different socioeconomic consequences particularly
in the high risk populations. Obviously, there is no
unique method which can consider all contributory
factors, so different approaches should be impli-
cated in different situations and the mentioned
methods may be regarded at the beginning. In
continuation, some points should be considered a
light shed to predict the pitfalls and prevent them.
Therefore, the treatment efficacy should be defined
at first as suppressing viral load or increasing
CD4+ count in a continuous manner.

Adjusting Care Models

Making provisions for maintaining access to
ART in developing countries needs adjustment of
care models regarding the actual facts of these
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regions. Different countries manage the problem in
different ways. While some are negotiating for
receiving additional funds, others develop special
policy in reprogramming patients’ access to drugs.
Limiting patients’ access to medications such as
protease inhibitors or other antiretroviral medica-
tions, and keeping patients in the waiting lists are
some examples (17, 18).

Some countries compile policies and pro-
grams to determine the prior patients for treatment.
The most known program is mother-to-child
transmission (MTCT) MTCT-Plus, which prefers
HIV-positive mothers of new infants in addition to
skilled workers. The reasons behind this program
are preventing mother to child transmission and
preserving economic growth. Some governments
prioritize health care workers while some others
prefer treating poor patients (19, 20). Sometimes,
programs and policies do not consider special
socioeconomic group, but impede drug availability
in the areas with high rate of HIV-infected patients,
or oblige patients to make copayments (16).
Targeting high risk group of patients impose some
limitations because, mostly, their identification is
not easily possible and this term in high prevalence
populations like African countries does not make
sense (21).

Some consider virological core groups who
have a high viral load. These patients may belong
to the late stage of the disease or early infected
subjects. They suggest the advantages of this
method as increasing treatment equity, the epide-
miologic efficiency, and feasibility (21), but
providing access to potent medications too late (
patients at the stage I11/1V, very low CD4 counts)
may result in patients’ death in the first 6 month
after drug initiation (22, 23). However, the early
mortality suggested as being multifactorial includes
severe immune deficiency, new or undiagnosed
opportunistic infections, nutritional deficiencies,
etc (24).

Economical Solutions

In every threatening infectious disease, policy
of healthcare system about distribution of scarce or
expensive medications is highly critical because the
system encounters two groups of people: patients
and healthy people who are exposed to the danger.
In the recent years, the increasing number of HIV
positive patients has imposed additional economic
burden on the low income governments.

Some governments consider AIDS treatment
as a major priority which forces them in absorbing
international funds to increase the number of
treated patients. After 2002 on, fund mobilization
into ART treatment by governments and interna-
tional donor contributions were considered to be
useful ways of treating HIV positive patients
especially in African countries. However, this high
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amount of money paid in this way, confronted
countries with lack of financial resources for
treating other medical conditions (25).

Resource allocation can be viewed from dif-
ferent points. As it is a determinant factor in
successful treatment and prevention of the disease
in especially poor countries, it should be noted that
many contributory factors can affect its efficacy.
Zaric et al, defined the way of resource allocation
and its proportion to HIV incidence and prevalence
as a determinant in HIV preventive medicine (26).
They designed a multilevel allocation in the
following study by considering the role of decision-
makers (27).

Practical obstacles

Providing ART at a late stage or using expen-
sive medications after treatment failure create
many practical difficulties which need special
attention.

While scaling up treatment raised issues
about drug resistance, detecting primary and
secondary drug resistance seems to be a public
health challenge (28, 29). Drug resistance has
potential impact on the outcome and patients’
compliance and their socioeconomic standing can
affect it (30). Lack of budget for referring to the
AIDS clinics for receiving medications, doing lab
tests, and also the low patients compliance and
adherence to treatment, raise the issue of resistance
more seriously. There is a significant difference in
patient’s adherence to therapy between developing
and developed countries (31) and it can play a
crucial role in emerging resistance.

However, Walensky et al. studied the impor-
tance of resistance surveillance as a guide in
treatment plans, but they found drug costs and
efficacy as a major influencing factor on treatment
policy rather than resistance (32).

In this field, the type of medication seems to
be crucial. It is noteworthy that failure of Pl-based
regimens causes slower disease progression than
NNRTI regimens (33, 34). This phenomenon may
be due to the differences in basic immunologic
response of the patients to these two classes of
drugs (35, 36). In addition lateness treatment
modification after failure of NNRTI regimens
increase risk of immunologic failure and mortality
(37).

Ethical Issues

The most critical issue in the HIV drug ration-
ing and also medical interventions is observing
ethical issues which give legitimacy to the act.
Along with the four ethical principles: beneficence,
non-maleficence, justice, and autonomy; patients’
dignity and patients’ right should be regarded as
the most significant ethical issues in health care.
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Scaling up HIV treatment, equity, justice and
fairness enjoys special importance while human
rights and its international norms, standards and
instructions are taken into account more specifical-
ly.

Regarding the WHO and UNAIDS recom-
mendations, efficiency and fairness are two main
fundamental issues in treatment initiation in
resource- limited settings (38). No doubt, drug
therapy in HIV-infected patients have great profits
for both patients and the society, while the time of
initiating drug therapy more complicates the
balance between beneficence and non-maleficence.
But as discussed before, and according to the WHO
criteria, in rich regions, the medical treatment does
not delay until CD4+ count of <200 or late stage of
the disease. Starting treatment at these conditions
not only renders difficulties in patients’ improve-
ment, rather brings resistance and opportunistic
infections into account. Therefore, the principles of
beneficence and non-maleficence more affirm the
necessity of starting treatment as soon as the
disease is diagnosed. Also treating HIV-positive
pregnant women at the right time and by proper
medications more emphasizes patients beneficence.
But we should be aware of the best approach for
drug rationing in order to minimize harms.

As far as delayed or restricted availability of
HIV treatment demolish patients’ survival in all
age groups, children are notably sensitive. In
adults, the transit time from HIV infection to AIDS
is about 8-10 years, while, without effective
treatment, more than half of all HIV positive
infants pass away before their second birthday (39,
40).

Early HIV diagnosis and treatment was con-
firmed by researchers (41, 42) while some of the
studies could not find any higher survival with
highly active antiretroviral therapy (HAART)
initiation at CD4 counts of above 350 cells/uL (43).
Also the probability of recovering CD4 counts to
high levels increased when HAART starts during
primary HIV infection (PHI) in comparison to
chronic infection (44). Therefore, the need for
further evaluation and possible revision of WHO
guidelines is fairly advisable.

Also the term of justice might be considered
in patients’ selection. Justice in patients care is
defined as making provisions for providing
identical patient care facilities when there is
insufficient supply. In resource-limited settings,
patients do not have the right to take all their health
care needs, however, there is a limitation. Morally,
health care providers’ duty is to provide the health
services as much as possible in order to preserve
patients’ health and function. Therefore each
limited chance for living should be respected. In
this setting, patients prioritizing are an important
issue and should be done based on the disease
severity, prognosis, etc, as well as preventive

Pooneh Salari Sharif and Mahshad Noroozi

measures which more complicates the dilemma.
Daniels et al. presented the justice framework of
accountability for rationality. He defined special
situations in which the equitable decision is made;
therefore, the decision will be accepted by the
majority. Instead of discussing about disagreements
on decision making, he verifies the bases of it (45).
Taken together, justice should be considered in the
center of moral judgment.

In terms of autonomy and limited resources,
time shortage for diagnosis more confirms the
negligence of patient’s autonomy (46).

Other than the above-mentioned criteria, fea-
sibility, economic efficiency, equity, rationing
potential on disease transmission, ethical issues and
sustainability should be respected in each rationing
system (25).

Supporters of scaling up ART treatment be-
lieve that there should be no charge on ART. In
some poor areas, the patients cannot pay the cost of
even transfer to a doctor’s or they have to stay
waiting for physicians/ pharmacists visit. There-
fore, there are controversial views about the
balance between equity and sustainability.

Clinical Pharmacist’s Role

The critical role of pharmacists in health care
system has to be considered as a unique duty which
is mixed with ethical concerns.

A pharmacist who dispenses medications can
modify the drug rationing in the best way which
helps both patient and the health care system.
Although lowering drug costs is one of their
responsibilities in the world, the propagatory role
of pharmacists in protecting pharmaceuticals
profits weakened their crucial duty (47). This type
of conflict of interest is always questionable and
yet has not been resolved. Instead, it can be
expected that pharmacists always play their
primary role as patients’ supporter which necessi-
tate their active contribution in promoting health
interests. Using combination products is a useful
method in reducing drug costs and increasing
patients’ adherence to therapy.

Reviewing drug regimens thoroughly, and
regularly by a pharmacist may assist in choosing
the best candidate for drug therapy according to the
patients status, compliance and adherence; deter-
mining treatment failure, side effects, and making
sure about the right medication. By reviewing drug
regimens, drug resistance and side effects will be
diagnosed earlier which prevents money wasting or
imposing more economical burden on patient or
community. The complexity of HIV-treatment
because of existence of the other opportunistic
infections in AIDS such as tuberculosis, pneumo-
nia, etc makes drug interactions a serious matter of
concern. Evaluating patients profile will help
determine any drug interactions especially with
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HIV medications which are a potent drug class
influencing enzymatic metabolism of drugs.

Reducing the dose of ART and/or particularly
Pl is another method which reduces the costs of
ART. Several studies and clinical trials have been
conducted all over the world, which show promis-
ing results even in patient’s tolerance, but it needs
more evaluation (48-50).

Conclusion

Finally the important things that has to be fig-
ured out in treating HIV-infected patients success-
fully, are providing medications accessibility with
low cost, reducing the long-term effects of HIV on
socioeconomic  development, and putting all
eligible patients under treatment. Patient’s eligibili-
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ty should be evaluated by scientific facts and moral
judgment. Thus, the importance of ethical issues in
HIV drug rationing should not be ignored or
underestimated.

Taken together, drug rationing must be consi-
dered as a rational way for treating HIV-infected
patients in resource-limited settings;  however,
many criteria should be considered and/or revised
for rationing and no method is completely fair and
multilateral. Putting all principles (scientific and
ethical) together increases the intricacy and debates
around the matter. While regarding ethical judg-
ment seems necessary in finding the best way of
scaling up ART with the least harm, illuminating,
and assessing health care systems output deem
advisable.

Page 5 of 7
(page number not for citation purposes)



J Med Ethics Hist Med 2010, 3:1 Pooneh Salari Sharif and Mahshad Noroozi

References

1. Bayer R, Stryker J. Ethical challenges posed by clinical progress in AIDS. Am J Public Health 1997; 87: 1599-
1602.

2.Anonymous. UNAIDS. Report on the global AIDS ephdemic. Geneva: UNAIDS; 2008. a.
http://www.unaids.org/en/KnowledgeCentre/HIVData/GlobalReport/2008/2008_Global_report.asp (accessed on

Sep 2009)
3. Anonymous. World Health Organization. Treating 3 million by 2005: making it happen. The WHO Strategy.
Geneva: World Health Organization; 2003.

http://www.who.int/3by5/publications/documents/en/3by5StrategyMakingltHappen.pdf (accessed on Oct 2009)

4. Anonymous. World Health Organization. Towards universal access: scaling up priority HIV/AIDS
interventions in the health sector, progress report; 20009.
http://www.who.int/hiv/pub/2009progressreport/en/index.html (accessed on Oct 2009)

5. Anonymous. National AIDS Committee Secretariat, Ministry of Health and Medical Education of the Islamic
Republic of Iran. Islamic Republic of Iran Country Report on Monitoring of the United Nations General Assembly
Special Session on HIV and AIDS; January 2008.
http://data.unaids.org/pub/Report/2008/iran_2008_country _progress_report_en.pdf (accessed on Sep 2009)

6. Walensky RP, Paltieil AD, Losina E, et al. The survival benefits of AIDS treatment in the United States. J
Infect Dis 2006; 194: 11-19.

7. Lohse N, Hansen AB, Pedersen G, et al. Survival of persons with and without HIV infection in Denmark, 1995-
2005. Ann Intern Med 2007; 146: 87-95.

8. Bisson GP, Frank I, Gross R, et al. Out-of-pocket costs of HAART limits HIV treatment responses in
Botswana's private sector. AIDS 2006; 20: 1333-6.

9. Braitstein P, Prinkhof MW, Dabis F, et al. Mortality of HIV-infected patients in the first year of antiretroviral
therapy: comparison between low-income and high-income countries. Lancet 2006; 367: 817-24.

10. Yeni P, Cooper DA, Aboulker JP, et al. Virological and immunological outcomes at 3 years after starting
antiretroviral therapy with regimens containing non-nucleoside reverse transcriptase inhibitor, protease inhibitor,
or both in INITIO: open-label randomized trial. Lancet 2006; 368: 287-98.

11. Anonymous. World Health Organization. Scaling up antiretroviral therapy in resource-limited settings:
treatment guidelines for a public health approach to 2003 revision. Geneva: World Health Organization, 2003.
http://www.who.int/hiv/pub/prev_care/en/arvrevision2003en.pdf (accessed on Oct 2009)

12. Auvert B, Males S, Puren A, Taljaard D, Carael M, Williams B. Can highly active antiretroviral therapy
reduce the spread of HIV? J Acquir Immune Defic Syndr 2004; 36: 613-21.

13. Abbas UL, Anderson RM, Mellors JW. Potential impact of antiretroviral therapy on HIV-1 transmission and
AIDS mortality in resource-limited settings. J Acquir Immune Defic Syndr 2006; 41: 632-41.

14. Rowley JT, Anderson RM, Ng TW. Reducing the spread of HIV infection in sub-Saharan Africa: some
demographic and economic implications. AIDS 1990; 4: 47-56.

15. Anonymous. World Health Organization. Prioritizing second-line antiretroviral drugs for adults and
adolescents: a public health approach. Geneva; 2007.
http://www.who.int/hiv/pub/meetingreports/art_meeting/en/index.html (accessed on Oct 2009)

16. Anonymous. World Health Organization. Towards universal access: scaling up priority HIV/AIDS
interventions in the health sector; Progress report, 2009.
http://mwww.who.int/hiv/pub/2009progressreport/en/print.html (accessed on Oct 2009)

17. Doyle A, Jefferys R. National ADAP monitoring project: annual report, March 2000. Washington, DC:
National alliance of State and Territorial AIDS Directors and AIDS Treatment Data Network, 2000.

18. Anonymous. National Alliance of State and Territorial AIDS Directors. State AIDS drug assistance programs:
A national status report on access. Washington DC: national Alliance of State and Territorial AIDS Directors and
The AIDS Treatment Data Network, 1997. http://www.atdn.org/access/adap/report.nhtml (accessed on Oct 2009)
19. Mitka M. MTCT-Plus program has two goals: end maternal HIV transmission + treat mothers. JAMA 2002;
288: 153-4.

20. Rosen S, Sanne I, Collier A, Simon J. Hard choices: rationing antiretroviral therapy for Africa. Lancet 2005;
365: 354-6.

21. Wilson DP, Blower SM. Rational choices for allocating antiretrovirals in Africa: treatment equity,
epidemiological efficiency, and feasibility. PLoS Medicine 2006; 3(3): e160.

Page 6 of 7
(page number not for citation purposes)



J Med Ethics Hist Med 2010, 3:1 Pooneh Salari Sharif and Mahshad Noroozi

22. Zhou J, Kumarasamay N. Predicting short-term disease progression among HIV-infected patients in Asia and
the Pacific region: preliminary results from the TREAT Asia HIV Observational database (TAHOD). HIVV Med
2005; 6: 216-23.

23. Calmy A, Pinoges L, Szumilin E, Zachariah R, Ford N, Ferradini L. Generic fixed-dose combination
antiretroviral treatment in resource-poor settings: multicentric observational cohort. AIDS 2006; 20: 1163-9.

24, De Simone JA, Pomerantz RJ, Babinchak TJ. Inflammatory reactions in HIV-1 infected persons after initiation
of highly active antiretroviral therapy. Ann Intern Med 2000; 133: 447-54.

25. Rosen S, Sanne |, Collier A, Simon JL. Rationing antiretroviral therapy for HIV/AIDS in Africa: choices and
consequences. PLoS Medicine 2005; 2(11): 1098-1104.

26. Zaric GS, Brandeau ML. Optimal investment in a portfolio of HIV prevention programs. Med Decis Making
2001; 21(5): 391-408.

27. Zaric GS, Brandeau ML. A little planning goes a long way: multilevel allocation of HIV prevention resources.
Med Decis Making 2007; 27: 71-81.

28. Anonymous. World Health Organization. Draft Guidelines for Surveillance of HIV Drug Resistance. Geneva:
World Health Organization; 2003. http://www.who.int/3by5/publications/guidelines/en/execsumm.pdf (accessed
on Oct 2009)

29. Spacek LA, Shihab HM, Kamaya MR, et al. Response to antiretroviral therapy in HIV-infected patients
attending a public, urban clinic in Kampala. Clin Infect Dis 2006; 42: 252-9.

30. Orrell C, Bangsberg DR, Badri M, Wood R. Adherence is not a barrier to successful antiretroviral therapy in
South Africa. AIDS 2003; 17: 1369-75.

31. Stevens W, Kaye S, Corrah T. Antiretroviral therapy in Africa. BMJ 2004; 328: 280-2.

32. Walensky RP, Weinstein MC, Yazdanpanah Y, et al. HIV drug resistance surveillance for prioritizing
treatment in resource-limited settings. AIDS 2007; 21: 973-82.

33. Baker JV, Peng G, Rapkin J, et al. Poor initial CD4+ recovery with antiretroviral therapy prolongs immune
depletion and increases risk for AIDS and non-AlIDS diseases. J Acquir Immune Defic Syndr 2008; 48: 541-6.

34. Ledergerber B, Lundgren JD, Walker AS, et al. Predictors of trend in CD4 positive T-cell count and mortality
among HIV-1-infected individuals with virological failure to all three antiretroviral-drug classes. Lancet 2004;
364: 51-62.

35. Deeks SG, Grant RM. Sustained CD4 responses after virological failure of protease inhibitor-containing
therapy. Antivir Ther 1999; 4(Suppl 3): 7-11.

36. Deeks SG, Wrin T, Liegler T, et al. Virologic and immunologic consequences of discontinuing combination
antiretroviral-drug therapy in HIV-infected patients with detectable viremia. N Eng J Med 2001; 344: 472-80.

37. Petersen ML, van der Laan MJ, Napravnik S, et al. Long-term consequences of the delay between virologic
failure of highly active antiretroviral therapy and regimen modification. AIDS 2008; 22: 2097-2106.

38. Anonymous. World Health Organization. Guidance on ethics and equitable access to HIV treatment and care.
Geneva: WHO; 2004. http://www.who.int/ethics/en/ethics_equity HIV_e.pdf (accessed on Oct 2009)

39. Morgan D, Mahe C, Mayanja B, et al. HIV-1 infection in rural Africa: is there a difference in median time to
AIDS and survival compared with that in industrialized countries? AIDS 2002; 16: 597-603.

40. Prendergast A, Tudor-Williams G, Jeena P, et al. International perspectives, progress, and future challenges of
paediatric HIV infection. Lancet 2007; 370: 68-80.

41. Violari A, Cotton MF, Gibb DM, et al. Early antiretroviral therapy and mortality among HIV-infected infants.
New Eng J Med 2008; 359: 2233-44.

42. Puthanakit T, Aurpibul L, Oberdorfer P, et al. Hospitalization and mortality among HIV-infected children after
receiving highly active antiretroviral therapy. Clin Infect Dis 2007; 44: 599-604.

43. Jevtovic DJ, Salemovic D, Ranin J, Dulovic O, llic D, Brmbolic B. The prognosis of highly active
antiretroviral therapy (HAART)-treated HIV infected patients in Serbia, related to the time of treatment initiation.
J Clin Virol 2009; DOI: 10.1016/j.jcv.2009.11.017

44, Egger M, May M, Chena G, Philips AN, Ledergerber B, Dabis F, et al. ART Cohort Collaboration. Prognosis
of HIV-1 infected patients starting highly active antiretroviral therapy: a collaborative analysis of prospective
studies. Lancet 2002; 360: 119-29.

45, Daniels N, Sabin J. Setting limits fairly: can we learn to share scarce medical resources? Cambridge: Oxford
University Press; 2002.

46. Liss PE. Hard choices in public health: the allocation of scarce resources. Scand J Public Health 2003; 31:
156-7.

Page 7 of 7
(page number not for citation purposes)



J Med Ethics Hist Med 2010, 3:1 Pooneh Salari Sharif and Mahshad Noroozi

47. Eaton ML. Pharmacy ethics. In: Singer PA, Viens AM (eds). The Cambridge Textbook of Bioethics.
Cambridge: Cambridge University Press; 2008.

48. Cressey TR, Leenasirimakul P, Jourdain G, et al. Low-doses of indinavir boosted with ritonavir in HIV-
infected Thai patients: pharmacokinetics, efficacy and tolerability. J Antimicrob Chemother 2005; 55; 1041-4.

49. Mootsikapun P, Chetchotisakd P, Anunnatsiri S, Boonyaprawit P. Efficacy and safety of indinavir/ritonavir
400/100 mg twice daily plus two nucleoside analogues in treatment-naive HIV-1-infected patients with CD4+ T-
cell counts<200 cells/mm3: 96-week outcomes. Antivir Ther 2005; 10: 911-16.

50. Duvivier L, Myrto M, Marcelin AG, et al. Efficacy and safety of ritonavir/indinavir 100/400 mg twice daily in
combination with two nucleoside analogues in antiretroviral treatment-naive HIV-infected individuals. Antivir
Ther 2003; 8: 603-9.

Page 8 of 7
(page number not for citation purposes)



