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Combination antiretroviral therapy  (cART) has 
been one of  the most successful medical intervention 
in the last part of  the past century, turning HIV in-
fection from a lethal disease into a treatable chronic 
condition, with a life expectancy just slightly reduced 
compared to general population (1,2). Based on data  
of  the United States, Walensky et al. (3) estimated 
that in 2003 the survival benefit related to cART was 
about 160 months, that greatly exceeded the one 
achieved by treatments for many other chronic dis-
eases, such as chemotherapy for non-small-cell lung 
cancer, which results in an average survival benefit 
of  7 months, or bone marrow transplantation for re-
lapsed non-Hodgkins lymphoma which  is associated 
with a survival benefit of  92 months.
cART have also provided good value for money, as 
shown in a number of  cost-effectiveness studies (4), 
however its widespread adoption in clinical practice, 
made HIV infection one of  the chronic diseases with 
the highest annual per capita cost of  care (5), with 
antiretroviral (ARV) drugs representing about two-
thirds of  this cost.
Although the absolute number of  patients receiving 
care for HIV infection in many high-income coun-
tries is lower compared to other chronic diseases, 
HIV infection imposes high costs on the health sys-
tems. Furthermore, as people continue to be infected 
with HIV and people living with HIV (PLHIV) are 
living longer due to cART, one can expect that in in-
dustrialized countries the number of  PLHIV, as well 
as the population costs for HIV treatment and care, 
will continue to increase in the foreseeable future. 
In a province of  northern Italy, Magoni et al. ob-
served an average annual increase of  7.0% of  the 
number  of  patients receiving care for HIV infection 
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over the period 2003-2007 (5), with population costs 
growing at an annual rate of  13.1%. In Italy, at the 
national level, the expenses for ARV drugs increased 
by 75% between 2008 and 2011 (from € 377.9 million 
in 2008,to € 661.5 million in 2011; +20.5% on aver-
age per year) (6).
Similar figures has been reported for the United 
Kingdom,  where the average annual growth rate 
of  PLHIV using NHS services has been 14.0% over 
the period 1997-2006 and this rate was estimated to 
be 6.0% per year over the years 2006-2013 (7). The 
annual population costs were estimated to increase 
from £ 104 million in 1997 to £483 million in 2006 
(+18.6% per year) and up to £721 million (+5.9% 
per year) in 2013.
The patients followed in the Southern Alberta Co-
hort, that includes all diagnosed HIV-infected pa-
tients living within Southern Alberta area, Canada,  
increased by 74% from 526 in 1997/1998 to 920 in 
2005/2006 (on average +7.2% per year) (8). Total 
direct care costs for all HIV-infected patients with-
in the region increased by 69% from 1997/1998 to 
2005/2006. To note is the fact that the mean cost 
per patient per month has not increased significant-
ly since cART introduction in clinical practice and 
also the distribution among cost components has re-
mained stable over the period studied.
It is also likely that costs will increase further, firstly 
because of  expanding indication for cART initiation. 
Accumulating  evidence suggests in fact that starting 
treatment earlier in the course of  HIV disease may 
reduce AIDS and non-AIDS associated morbidity 
and mortality (9,10), and may decrease the risk of  
sexual transmission of  infection with a potential im-
pact on the future course of  the epidemic (11). Based 
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on this evidence several guidelines now recommend 
offering cART also to patients with a minor level 
of  immunosuppression (12,13) and the strategy of  
treating all individuals diagnosed with HIV, regard-
less of  CD4 cells count (14) has recently gained mo-
mentum.
Secondly, costs may raise as a consequence of  the 
introduction in clinical practice of  new and more ex-
pensive drugs aimed to naive and experienced sub-
jects. In the same direction will also act the change 
in the mix of  regimens, caused by the shift of  treated 
subjects towards more costly cART combinations as 
they move through subsequent lines of  treatment. 
Finally, the management of  costly co-morbidities 
will have an impact on the costs of  care. These co-
morbidities, are already more frequent among PL-
HIV relative to the general population (5), and this 
will be increasingly so in the future, with the ageing 
process and the cumulative effects of  HIV disease on 
overall health .
In the present period of  cutting public expenditure 
for health, the increasing trends of  population costs 
for HIV treatment and care are raising serious con-
cerns in high-income countries, this issue is even more 
problematic  for middle- and low-income countries 
(7). Therefore, with the objective of  reconciling the 
appropriateness of  therapeutic decisions with eco-
nomic sustainability, a series of  strategies have been 
proposed, including choice of  less expensive drug 
combinations, innovative drug procurement strate-
gies, use of  co-formulated ARVs, monotherapy and 
use of  generic drugs.
 The choice of  the least expensive between clinically 
appropriate alternatives has become an accepted 
practice, in particular for first line cART, for which 
Non Nucleoside Reverse Transcriptase Inhibitor 
(NNRTI)-based regimens, despite lower costs, have 
shown similar effectiveness compared to Protease In-
hibitor/ritonavir boosted (PI/r)-based (15).
For exploiting the opportunities offered to the pro-
curement process for ARV drugs by standardized 
therapeutic decisions, the approach of  therapeutic 
tender has been proposed by London NHS Trusts. 
This approach is aimed to promote an agreement 
among care providers on a limited number of  drug 
choices, among those in line with published British 
and international guidelines, in order to stimulate 
volume growth and significantly reduce acquisition 
costs while protecting the access to and  the quality 
of   clinical care  for all PLHIV (16). 
Regimens co-formulated in a single tablet (STR) 
represent a strategy that may associate a reduction 
in pill burden, and consequently potential improve-
ments in adherence to treatment, with cost savings. 
In an observational study from the United Kingdom, 
Beck et al found that STR was as effective as the two- 
and three-pill regimens of  the same drugs, in terms 

of  suppressing viral replication (17). These authors  
also estimated that use of  a single pill as a first line 
regimen would determine a  20% savings on health-
care costs at six and 17% of  costs at twelve months 
compared with the use of  Tenofovir/Emtracitabine 
plus  Efavirenz that  generated the next lowest costs. 
PI/r-based monotherapy has been proposed as one 
of  the most promising treatment simplification strat-
egies, in terms both of  clinical effectiveness and costs 
(18,19). At the moment uncertainties exist about the 
number of  patients that could be eligible for such 
strategies and consequently on their financial impact. 
Gazzard et al. (20) assumed that 40% of  patients cur-
rently treated in the United Kingdom (about 18,000 
individuals) would be eligible for the switch to mono-
therapy, with the potential to save up to £ 60 million 
per year. Earlier  studies suggested that, although 
a population of  patients treated with monotherapy 
may  experience an overall net increase in quality-
adjusted survival, compared with recipients of  the 
standard cART, some individuals could experience 
a suboptimal outcome (19). More recently, a meta-
analysis of  published trials (21) shows that patients 
that  switch from cART to PI/r monotherapy A have 
a slightly, but significantly  lower chance to maintain 
viral suppression, although patients who experience 
a virological rebound while on monotherapy A have 
a very high chance of  achieving again viral suppres-
sion following resumption  of  a multidrug regimen.  
These observations highlight a very relevant ethical 
issue that may arise in relation to cost savings inter-
ventions, and that reflect the potential tension be-
tween population benefits and the preferences and 
outcomes at the individual level.  Can we accept a 
decrease, although apparently limited, of  clinical ef-
fectiveness in order to obtain a decrease in health 
care costs? 
The results of  a recent modelling exercise on the 
use of  generic antiretroviral drugs further exempli-
fies this issue. Walensky et .al (22) estimated that the 
switch to a 3 pill cART regimen of  generic efavirenz, 
generic lamivudine, and branded tenofovir would re-
sult in the USA in a yearly saving of  $6,100 per pa-
tient, amounting at population level to  yearly saving 
of  nearly $1 billion (the overall market for antiret-
roviral drugs was estimated at nearly $9 billion in 
the USA in 2011). The authors estimated  for each 
individual patient switched from first line branded 
to generic-based cART, a lifetime average cost sav-
ing of  $42,500, but also an average  loss of  quality-
adjusted survival of  0.37 years.  
Economic evaluation in the context of  health care 
is usually applied to new interventions that are con-
sidered to be more effective and are certainly more 
costly than those currently in use. In the most widely 
used analysis models, the aim is to estimate the incre-
mental cost effectiveness ratio (ICER) i.e. the addi-
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tional monetary cost that we have to pay to obtain an 
additional heath benefit. ICER is usually  expressed 
as money per quality adjusted year of  life (QUALY) 
gained, and an intervention showing an  ICER be-
low 30,000 € per QUALY gained has been generally 
considered as acceptable under the economic point 
of  view in most industrialized countries.
The interpretation of  the results of  the paper by 
Walensky et al may, to some extent, need to turn up-
side down the usual perspective of  economic eval-
uation in health. In fact this paper it is possible to 
estimate a saving of  $114,800/QALY lost, and this 
ratio, using the terminology originally proposed by 
Kent and colleagues (23), can be defined as “decre-
mental cost effectiveness ratio” (DCER).  However, 
there is no consensus on the acceptability threshold 
for a DCER, and even, we would argue, if  a decre-
mentally effective intervention could be seen as ac-
ceptable at all.
Examples of  implementation of  decrementally cost 
effective interventions exist also in the field of  HIV 
. When it was devised, use of  nevirapine for preven-
tion of  mother-to-child transmission of  HIV could 
have been considered as a suboptimal intervention. 
Nonetheless it has been wide adopted in less devel-
oped countries . Few studies have until now formally 
analyzed the issue of  decremental cost effectiveness. 
In an analysis of  2128 cost- effectiveness  ratios  in 
887 papers published between 2002 and 2007 only 
9(0.4%)  addressed interventions that appeared dec-
rementally  cost-effective (24). 
Kent and colleagues, however, have argued that the 
threshold for acceptability should be substantially 

higher for DCER than that used for ICER (23). 
These authors quote David Hume who in 1740 wrote 
that individuals place more value on loss than they 
do on equivalent gain. The general attitude does not 
seem to have changed in this regard in after almost 
three centuries . O’ Brien et al (25) reviewed a series 
of  studies related to health matters and they found 
that the “willingness to accept”, the compensation 
requested for giving away something that is already 
obtained, is 2 to six times greater than the “ willing-
ness to pay” for something we do not have yet.  
A crucial problem to be addressed is the potential 
clinical risk associated with “suboptimal” care. For 
example, the  potentially increased risk of  viral fail-
ure associated with monotherapy could be accept-
able if  the rapid viral suppression obtained after re-
suming cART implies negligible health risks in the 
long term.
And finally, the use of  any saving in the health care 
expenditure must be discussed. For example, as sug-
gested by Walensky et  al, use of  generic ARVs could 
be more acceptable caregivers and patients’ advo-
cates if  the saving were used to finance other needs 
in the field of  HIV care (22).
In the foreseeable future funding for adoption of  
new interventions or expansion of  access to care will 
increasingly depend on reallocation of  existing re-
sources rather than on availability of  new resources. 
Decision about this process need the active involve-
ment of  all interested stakeholders, in the first place 
the patients, the medical community  and also the 
drug industry.
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