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Introduction

With the progressive increase in the global access to
antiretroviral therapy (ART), there has been a major decline
in HlIV-related deaths over the past two decades. Before
ART became widely available, people presenting at clinics
with AIDS-defining illnesses would, on average, die within
less than 1 year [1]. Today, access to ART is widespread,
with some 9.7 million people estimated to be receiving ART
globally by the end of 2012 [2]. The scale up of ART has
averted an estimated 4.2 million deaths in low- and middle-
income countries between 2002 and 2012 [2] and studies
from high-income and low-income settings have concluded
that, with timely access to ART, people living with HIV can
expect a near-normal life expectancy [3—6].

Nevertheless, in 2012, an estimated 1.6 million people
died of HIV-related causes [2], and HIV/AIDS still ranks in the
top five global causes of disability-adjusted life years [7].
Thus, despite an important overall decline in HIV-related
deaths over the past decade (Figure 1), much still needs to be
done to get closer to the global target of zero deaths for HIV.
There are four key challenges that must be addressed.

The challenges

The first challenge is to continue to improve access to ART,
with priority for those in urgent clinical need (CD4 cell count
<350 cells/mm?® or the presence of severe HIV disease).
Behind the impressive global trend of a linear increase in ART
access, countries are making variable progress, with renewed
efforts needed in some countries where treatment access
appears to be stalling. Access to ART is also consistently
lower for certain population groups, most notably children,
men, adolescents and key affected populations (men who
have sex with men, sex workers, people who inject drugs,
transgender persons and migrants) [2].

A second and related challenge is that even among those
who start ART, a high proportion continue to start late in their
disease progression. Despite progressive improvements in
HIV diagnosis and access to treatment and care, substantial
numbers of patients continue to present for care only when
they have reached an advanced stage of disease. A meta-
analysis of data from 44 studies conducted in high-income
countries reported that a mean annual CD4 increase of only
1.5 cells/mm?® was achieved at treatment presentation be-
tween 1992 and 2011 [8]. In high-income settings, any patient

who presents with a CD4 cell count of <350 cells/mm? is
considered to be a “late presenter” [9]; studies from Europe
report that around 50% of patients present late for care, with
consequent increased risk of illness and death [10-12]. In
resource-limited settings, patients present far later for care,
on average with a CD4 cell count of <200 cells/mm?3 or with
an AIDS-defining event [2,13]; 20—40% start ART with a CD4
of <100 cells/mm? [2]. Such late presentation is associated
with lower survival [14], early mortality particularly associated
with tuberculosis, and invasive bacterial and fungal infections
[15,16].

Third, once on ART, efforts are needed to ensure that
treatment remains effective. This means providing support
for long-term adherence to treatment, detecting treatment
failure when it arises as soon as possible, and switching
people to second-line medication when needed. Data from
South Africa suggest that up to 14% of patients fail first-
line therapy within five years of starting treatment and need
to be switched to second-line therapy [17]; this will vary
according to the type of first-line regimen used, background
drug resistance, patient adherence and, crucially, the avail-
ability of viral load to detect early treatment failure.

Finally, as programmes succeed in identifying people
and initiating treatment earlier, and as people living with
HIV live longer, health providers will be faced with new chal-
lenges of managing HIV infection as a chronic condition. In the
US, western Europe and Brazil, as improvements in access to
ART have led to important declines in overall mortality and
longer life expectancy, healthcare providers have been con-
fronted with an increase in chronic HIV-related conditions,
notably neurologic, cardiovascular and chronic hepatic ill-
nesses, and AIDS- and non-AlIDS-related malignancies [18—21].

Ways forward

Improving access to ART and reducing the risk of late
presentation to care start with improved uptake of HIV testing.
Testing coverage is increasing in most parts of the world but is
still suboptimal, particularly among infants, adolescents and
key populations. Recognizing the need to improve access to
testing, WHO recently recommended an expansion of testing
approaches, both within health facilities and in the community
[22]; there is also considerable interest in the potential for
self-testing to increase access, particularly for populations
who may not be normally reached by clinic-based testing
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Figure 1. Annual number of people dying from HIV-related causes in low- and middle-income countries globally compared with a scenario

of no antiretroviral therapy, 1996—2012.

approaches [23]. There is some evidence that out-of-clinic
testing approaches can also help reach people earlier in their
disease progression, thereby reducing the number of patients
who present late to care [24]. Nevertheless, a proportion of
patients can still be expected to present with advanced
disease, and clinical capacity must be retained to provide
appropriate diagnosis, treatment and care for this group.

Linkages to ART services for people who test positive have
to be strengthened, particularly given the high rate of loss to
follow-up between testing and ART initiation [25]. Recent
studies have indicated promising approaches for improving
linkages from HIV testing to treatment, including point-of-
care CD4 testing to speed up eligibility assessment [26], peer
support [27] and the offer of community-based testing and
treatment [28] to support enrolment and retention in care.

The latest WHO guidelines recommend earlier initiation
of ART at CD4 cell counts of <500 cells/mm® and immediate
ART for certain populations. These recommendations can
be expected to reduce overall losses between testing and
treatment by reducing the time spent waiting for treatment.
Several approaches have been shown to improve adherence
and retention for people on ART in a range of settings, in-
cluding decentralization of services to improve access [29],
adherence clubs [30], reduced clinic visits for stable patients
[31] and SMS reminders [32]. Ongoing implementation
science research is needed to identify simple, inexpensive
interventions that work to reduce critical losses to care
across a range of settings.

Long-term treatment success depends on effective mon-
itoring to further support adherence and diagnose treatment
failure. WHO recommends routine viral load monitoring as
the preferred treatment monitoring strategy, though viral load
capability remains limited in most resource-limited settings.
Efforts are underway to improve access, which can be ex-
pected to be further supported through the availability of new
point-of-care testing technologies. As viral load monitoring
helps both reinforce adherence where this is a challenge
and detect treatment failure when it occurs [33], concurrent
efforts will be needed to reduce cost and improve access to
affordable second- and third-line regimens [34].

The future public health response to HIV in resource-
limited settings will have to identify ways to integrate simple
and affordable approaches to tackling HIV infection as a
chronic condition. Recent research has shown that non-
communicable disease programmes can be successfully
linked and integrated into HIV programmes [35], and new
oral therapies against emerging public health problems, such
as hepatitis C virus, provide opportunities for managing this
increasingly important co-infection [36]. Such innovations will
help inform future WHO guidance in this area.

Conclusions

Although there are impressive reductions in HIV deaths and
new infections globally, this success is not uniform. Focused
efforts are needed to support those countries that are
struggling to make progress in scaling up ART, and improve
access to care for underserved populations. For children,
improving access to earlier diagnosis and improved treat-
ment is critical, while for key populations more work is
needed to overcome persistent legal and cultural practices
that drive stigma and discrimination and limited leadership
to prioritize treatment and care.

Strategies to deliver effective HIV care continue to evolve
towards greater simplification of treatment. A decade ago,
ART consisted of multiple tablets, taken two to three times a
day, with common side effects, often administered by doctors
and in centralized hospitals. Today, ART, as recommended by
WHO and adopted by most high-burden countries, consists of
a single pill taken once daily, with treatment administered by
nurses in primary care settings, and a progressive evolution
towards earlier treatment initiation in line with emerging
evidence.

Approaches to ART delivery will continue to evolve as
newer drugs, formulations and diagnostics become available,
supporting further evolutions towards the management of
HIV infection as a chronic condition and sustaining treatment
access for increasing numbers of people. In order to
maximize the benefit of such innovations and come closer
to the goal of zero HIV deaths and, in the longer term,
towards an HIV cure, a more nuanced understanding of the
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evolving nature of both the HIV epidemic and the global
response is needed in order to identify those populations
that are underserved by the AIDS response. In this way,
progress towards zero deaths from HIV cannot be made
without progress towards zero HIV discrimination.

Authors’ affiliation
HIV/AIDS Department, World Health Organization, Geneva, Switzerland

Competing interests
The authors have no competing interests to declare.

Authors’ contributions

NF wrote the first draft. All authors contributed to subsequent drafts and
approved the final version. The authors would also like to thank Andrew Ball
for providing insightful comments to an earlier draft.

References

1. Morgan D, Maude GH, Malamba SS, Okongo MJ, Wagner HU, Mulder D,
et al. HIV-1 disease progression and AlIDS-defining disorders in rural Uganda.
Lancet. 1997;350:245—-50.

2. Anon. Global update on HIV Treatment 2013: Results, Impact and
Opportunities. WHO report, in partnership with UNICEF and UNAIDS. Geneva:
WHO; 2013.

3. Antiretroviral Therapy Cohort Collaboration. Life expectancy of individuals
on combination antiretroviral therapy in high-income countries: a collaborative
analysis of 14 cohort studies. Lancet. 2008;372:293-9.

4. Johnson LF, Mossong J, Dorrington RE, Schomaker M, Hoffmann CJ, Keiser
O, et al. Life expectancies of South African adults starting antiretroviral
treatment: collaborative analysis of cohort studies. PLoS Med. 2013;10:
€1001418.

5. Mills EJ, Bakanda C, Birungi J, Chan K, Ford N, Cooper C, et al. Life
expectancy of persons receiving combination antiretroviral therapy in low-
income countries: a cohort analysis from Uganda. Ann Intern Med. 2011;
155:209-16.

6. Bor J, Herbst A, Newell M-L, Barninghausen T. Increases in adult life
expectancy in rural South Africa: valuing the scale-up of HIV treatment.
Science. 2013;339:961-5.

7. Ortblad KF, Lozano R, Murray CJ. The burden of HIV: insights from the GBD
2010. AIDS. 2013. [epub ahead of print].

8. Lesko CR, Cole SR, Zinski A, Poole C, Mugavero MJ. A systematic review and
meta-regression of temporal trends in adult CD4+ cell count at presentation
to HIV care, 1992-2011. Clin Infect Dis. 2013;57:1027—37.

9. Antinori A, Coenen T, Costagiola D, Dedes N, Ellefson M, Gatell J, et al. Late
presentation of HIV infection: a consensus definition. HIV Med. 2011;12:61—4.
10. Montlahuc C, Guiguet M, Abgrall S, Daneluzzi V, Salvador FD, Launay O,
et al. Impact of late presentation on the risk of death among HIV-infected
people in France (2003-2009). J Acquir Immune Defic Syndr. 2013;64:
197-203.

11. de Olalla PG, Manzardo C, Sambeat MA, Ocana |, Knobel H, Humet V, et al.
Epidemiological characteristics and predictors of late presentation of HIV
infection in Barcelona (Spain) during the period 2001-2009. AIDS Res Ther.
2011;8:22.

12. Zoufaly A, an der Heiden M, Marcus U, Hoffmann C, Stellbrink H, Voss L,
et al. Late presentation for HIV diagnosis and care in Germany. HIV Med.
2012;13:172-81.

13. Geng EH, Hunt PW, Diero LO, Kimaiyo S, Somi GR, Okong P, et al. Trends
in the clinical characteristics of HIV-infected patients initiating antiretroviral
therapy in Kenya, Uganda and Tanzania between 2002 and 2009. J Int AIDS Soc.
2011;14:46.

14. May M, Boulle A, Phiri S, Messou E, Myer L, Wood R, et al. Prognosis of
patients with HIV-1 infection starting antiretroviral therapy in sub-Saharan
Africa: a collaborative analysis of scale-up programmes. Lancet. 2010;376:
449-57.

15. Attia A, Huet C, Anglaret X, Toure S, Ouassa T, Gourvellec G, et al. HIV-1-
related morbidity in adults, Abidjan, Cote d’lvoire: a nidus for bacterial
diseases. J Acquir Immune Defic Syndr. 2001;28:478—-86.

16. Marshall CS, Curtis A, Spelman T, O’Brien DP, Greig J, Shanks L, et al.
Impact of HIV-associated conditions on mortality in people commencing anti-
retroviral therapy in resource limited settings. PLoS One. 2013;8:€68445.

17. Boulle A, Van Cutsem G, Hilderbrand K, Cragg C, Abrahams M, Mathee S,
et al. Seven-year experience of a primary care antiretroviral treatment
programme in Khayelitsha, South Africa. AIDS. 2010;24:563—72.

18. Palella FJ, Jr, Baker RK, Moorman AC, Chmiel JS, Wood KC, Brooks JT, et al.
Mortality in the highly active antiretroviral therapy era: changing causes of
death and disease in the HIV outpatient study. J Acquir Immune Defic Syndr.
2006;43:27-34.

19. Weber R, Ruppik M, Rickenbach M, Spoerri A, Furrer H, Battegay M, et al.
Decreasing mortality and changing patterns of causes of death in the Swiss HIV
Cohort Study. HIV Med. 2013;14:195-207.

20. Mothobi Nz, Brew BJ. Neurocognitive dysfunction in the highly active
antiretroviral therapy era. Curr Opin Infect Dis. 2012;25:4-9.

21. Grinsztejn B, Luz PM, Pacheco AG, Santos DVG, Velasque L, Moreira R,
et al. Changing mortality profile among HIV-infected patients in Rio de Janeiro,
Brazil: shifting from AIDS to non-AIDS related conditions in the HAART Era.
PLoS One. 2013;8(4):e59768.

22. Anon. Consolidared guidelines on general HIV care and the use of
antiretroviral drugs for treating and preventing HIV infection. Geneva: WHO;
2013.

23. Xu Y, Zhang Z, Li D, Liu Y, Pan SW, Qi X, et al. Willingness to use the oral
fluid HIV rapid test among men who have sex with men in Beijing, China. PLoS
One. 2013;8(5):e64652.

24. Suthar AB, Ford N, Bachanas PJ, Wong VJ, Rajan JS, Saltzman A, et al.
Towards universal voluntary HIV testing and counselling: a systematic review
and meta-analysis of community-based approaches. PLoS Med. 2013;10:
€1001496.

25. Rosen S, Fox MP. Retention in HIV care between testing and treatment in
sub-Saharan Africa: a systematic review. PLoS Med. 2011;8:e1001056.

26. Jani IV, Sitoe NE, Alfai ER, Chongo PL, Quevedo JI, Rocha B, et al. Effect of
point-of-care CD4 cell count tests on retention of patients and rates of
antiretroviral therapy initiation in primary health clinics: an observational
cohort study. Lancet. 2011;378:1572-9.

27. Muhamadi L, Tumwesigye NM, Kadobera D, Marrone G, Wabwire-Mangen
F, Pariyo G, et al. A single-blind randomized controlled trial to evaluate the
effect of extended counseling on uptake of pre-antiretroviral care in Eastern
Uganda. Trials. 2011;12:184.

28. Macpherson P. Home assessment and initiation of ART following
HIV self-testing: a cluster-randomized trial to improve linkage to ART in
Blantyre, Malawi. 20th Conference on Retroviruses and Opportunistic Infec-
tions; Atlanta 3—6 March; 2013. Abstract 95LB.

29. Kredo T, Ford N, Adeniyi FB, Garner P. Decentralising HIV treatment
in lower- and middle-income countries. Cochrane Database Syst Rev. 2013;6:
CD009987.

30. Luque-Fernandez MA, Van Cutsem G, Goemaere E, Hilderbrand K,
Schomaker M, Mantangana N, et al. Effectiveness of patient adherence groups
as a model of care for stable patients on antiretroviral therapy in Khayelitsha,
Cape Town, South Africa. PLoS One. 2013;8:e56088.

31. Decroo T, Rasschaert F, Telfer B, Remartinez D, Laga M, Ford N.
Community-based antiretroviral therapy programs can overcome barriers to
retention of patients and decongest health services in sub-Saharan Africa: a
systematic review. Int Health. 2013;5:169-79.

32. Lester RT, Ritvo P, Mills EJ, Kariri A, Karanja S, Chung M, et al. Effects of a
mobile phone short message service on antiretroviral treatment adherence in
Kenya (WelTel Kenyal): a randomised trial. Lancet. 2010;376:1838-45.

33. Ford N, Roberts T, Calmy A. Viral load monitoring in resource-limited
settings: a medical and public health priority. AIDS. 2012;26(13):1719—-20.
34. African Society for Laboratory Medicine. Viral load monitoring in African
HIV treatment programmes. Cape Town, South Africa: African Society for
Laboratory Medicine; 2013.

35. Chamie G, Kwarisiima D, Clark TD, Kabami J, Jain V, Geng E, et al. Leverag-
ing rapid community-based HIV testing campaigns for non-communicable
diseases in rural Uganda. PLoS One. 2012;7(8):e43400.

36. Taylor LE, Swan T, Matthews GV. Management of hepatitis C virus/HIV
coinfection among people who use drugs in the era of direct-acting antiviral-
based therapy. Clin Infect Dis. 2013;57(Suppl 2):5118—24.


http://www.jiasociety.org/index.php/jias/article/view/18927
http://dx.doi.org/10.7448/IAS.16.1.18927


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 30%)
  /CalRGBProfile (None)
  /CalCMYKProfile (U.S. Sheetfed Coated v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed false
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile (None)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Average
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Average
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Average
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly true
  /PDFXNoTrimBoxError false
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox false
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (Euroscale Coated v2)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /CreateJDFFile false
  /SyntheticBoldness 1.000000
  /Description <<
    /DEU <>
    /FRA <>
    /JPN <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /ENU <FEFF00530065007400740069006e0067007300200066006f00720020007400680065002000520061006d007000610067006500200077006f0072006b0066006c006f0077002e>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


