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Heavily Treatment-Experienced Patients with HIV
Summary
e Heavily treatment-experienced (HTE) patients with HIV are a subset of the overall HIV
population who possess limited remaining antiretroviral therapy (ART) options due to
resistance, intolerance, and potential interactions with concomitant medications.?
e Due to advances in ART, multidrug resistance has been declining.2®
e The prevalence of HTE, assessed by observational cohorts using varying definitions, ranged
from 1.9% to 10.4%.2.7°2
e The goal of treatment is to establish virologic suppression.:® When designing a regimen for
patients with virologic failure, at least 2 (but preferably 3) fully active antiretrovirals
(ARVs) should be included.
e Evidence of viral evolution and resistance mutations, a loss of future treatment options, and
disease progression are some of the consequences of HTE patients failing current therapy.1©
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OVERVIEW OF HTE PATIENTS

Steady improvement in ART for the treatment of HIV has dramatically reduced the rates of morbidity
and mortality and has transformed HIV into a manageable chronic condition for most patients who
remain adherent to therapy.2® Though undiagnosed infections and a failure to link/retain patients in
care have kept rates of maximal viral suppression low (51% in U.S. in 2016), regimens currently
recommended for initial therapy have a high likelihood of achieving and maintaining virologic
suppression below the limits of detection.l® Despite the success of modern ART, treatment failure still
occurs, and those with persistent viral loads > 200 copies/mL (and particularly when > 500 copies/mL)
may develop drug-resistance mutations to one or more components of their regimen.

HTE patients have been described as a subset of persons with HIV (PWH) who possess limited
remaining ART options due to resistance, intolerance, and potential interactions with concomitant
medications, though no definition has been standardized.t The HTE population is complex given the
many possible contributors to virologic failure and loss of treatment options.i? Potential causes of
virologic failure in the HTE population can include the following:

e DPatient-related factors: adherence challenges, poor access to care, adverse drug effects, pill
burden, cost, psychosocial factors.

e HIV-related factors: higher pre-treatment viral load, transmitted or acquired drug-
resistance, prior treatment failure, innate resistance.

o ART-related factors: Suboptimal virologic potency or pharmacokinetics, low genetic barrier
to resistance, prior exposure to suboptimal regimens, drug-drug interactions.

EPIDEMIOLOGY OF HTE PATIENTS

Prevalence of Multidrug Resistance

Several studies have evaluated resistance trends among HIV patients and their results generally indicate
the prevalence of multidrug resistance to be declining over the last two decades.2®
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A recent study that utilized a large US laboratory database found that dual- and triple-class
antiretroviral (ARV) drug resistance declined over a 12-year period from 2006-2017.2 This trend was
marked by sharp declines in nucleoside reverse transcriptase inhibitor (NRTI) and protease inhibitor
(PI) resistance between 2006 and 2012 and declining non-nucleoside reverse transcriptase inhibitor
(NNRTTI) resistance from 2012 to 2017. The prevalence of resistance to only a single class increased over
the same 12-year period. Likewise, another US database study found decreased prevalence of 3-class
resistance and increased prevalence of 1-class resistance between 2003 and 2012.2 The downward trend
for 3-class resistance was consistent since 2007, suggesting a correlation to greater susceptibility to PI
and NRTI classes.

A retrospective study in Europe found > 1 resistance mutation in 71% of individuals in 2008 (compared
to 81% in 1997).2 Resistance to 3 classes peaked to 4.5% in 2005 and decreased thereafter. The
proportion of cases exhausting available treatment options decreased from 32% in 2000 to 1% in 2008.
A systematic literature review (primarily US and Western European articles) found a modest decrease
in the prevalence of 3-class resistance (NRTI+NNRTI+PI), with the lowest rates from 8.3% in 2009 to
6.7% in 2014.1: The prevalence of 4-class resistance (NRTI+NNRTI+PI+INSTI) since 2009 was about
2%, with lower rates occurring in more recent years.

A recent analysis from a large US database also observed decreasing prevalence of multi-class
resistance, including for resistance to 4 classes.®

Factors that are likely contributing to the overall decline in multidrug resistance include the availability
of new or novel agents with a high barrier to resistance, improved ARV tolerability, once daily, fixed-
dose combination regimens that promote adherence, improved ART sequencing, and earlier genotype
testing.2%! Increased rates of virologic suppression have also confounded estimates of resistance, as
standard HIV genotype requires levels > 500 copies/mL and the utility of obtaining archived resistance
data through proviral DNA genotyping is not yet established.!2

Prevalence of HTE Population

The population of HTE patients has evolved in the modern ART era with the introduction of more potent
treatment options, though prevalence data is still limited.” The following observational cohorts have
estimated the prevalence of the HTE population using a variety of definitions.

Hsu et al®

This was an analysis of data from the OPERA Observational Database that utilized prospective
electronic medical data at 79 locations across 15 US states. HTE was defined using 3 proposed
definitions and assessed on December 31, 2016.

Table 1. Proposed Definitions of HTE and Number of OPERA Patients Who Met Definition
. ______________________________________________________________________________________________________|]

Definition Label Description Met Definition
(N =41,939)
1: 4" Line Currently on 4" line of ART 1972
(any switch in core agent or non-NRTI)
2: =2 3 Core classes Exposed to = 3 core agent classes (NNRTI, PI, INSTI) 784
prior to current regimen

3: Regimen Indicative of Current regimen includes either DTG twice daily, DRV 1401
HTE twice daily, ETR + DTG, INSTI + PI, MVC, or ENF

ART = antiretroviral therapy; DRV = darunavir; DTG = dolutegravir; ENF = enfuvirtide; ETR = etravirine; HTE = heavily
treatment-experienced; INSTI = integrase strand transfer inhibitor; MVC = maraviroc; NRTI = nucleoside reverse

transcriEtase inhibitor; NNRTI = non-nucleoside reverse transcriﬁtase inhibitor; Pl = Erotease inhibitor.

Prevalence was the greatest with Definition 1 at 4.7% (95% CI 4.5 — 4.9) and overlap of patients captured
by all 3 definitions was minimal (n = 10). A total of 3908 (9.3%) were captured by at least one definition.
History of AIDS-defining illness and time since ART initiation were greatest for Definition 2. The
markedly less time since ART initiation for Definition 3 suggested more rapid progression or missing
ART history. Half of all patients started an HTE regimen virologically suppressed or without a viral load
test performed, suggesting a switch in regimen other than suspected failure.
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Figure 1. Prevalence of HTE among OPERA HIV Patients in Care, December 2016
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Sensitivity analysis: Excluded patients with missing ART histories (n = 20,583).

The authors concluded that Definition 1 appeared too narrow in focus and expanding to 4t line or later
was too inclusive, resulting in a prevalence of > 11%. Unlike Definition 1, Definition 2 captures patients
at different points on their treatment history, with patients most frequently on their 10t line of therapy
or greater. Combining Definition 2 and 3 (5.1% prevalence) may be the best definition for HTE as
patients with and without extensive histories would be captured. Given that regimen changes for
virologically suppressed patients is now typical practice, an HTE definition that incorporates virologic
failure should be evaluated.

Henegar et al*

Using a composite definition from real-world claims data in the US (129,208 patients included in
analysis), HTE patients were estimated to represent approximately 6% of the overall HIV population.

Table 2. Prevalence of HTE among Claims Data According to Definition
. _____________________________________________________________________________________________________|

Definition Prevalence (95% ClI) n

1. Regimen indicative of HTE? 3.7% (3.6%—3.8%) 4757

2. Multiple Treatment Switches (A, B, or C) 8.5% (8.3%—8.6%) 10,964
2A. = 4 different core agents 8.3% (8.1%—8.4%) 10,684
2B. = 10 different ART agents 0.9% (0.9%—-1.0%) 1184
2C. = 4 different core agent classes 3.0% (2.9%—3.1%) 3877

3. Treatment switches following resistance 6.0% (5.8%—6.1%) 7703

tests?

@ Took any of following on 12/31/2017: dolutegravir twice daily, darunavir twice daily, enfuvirtide, etravirine + maraviroc, = 2
core agents + any other ARV P Resistance test followed by core agent switch within 90 days, at least twice prior to
12/31/2017.

ART= antiretroviral theraﬁx; ARV = antiretroviral; HTE = heavilx treatment exgerienced.

14.6% of individuals met at least one candidate definition of HTE, and comorbidities and concomitant
medications were common for all definitions. Nearly all patients included in Definition 2 had
experienced > 4 separate core agents. The authors concluded that Definitions 2A and 2B includes too
many virologically suppressed patients, and Definition C overestimates true switches due to resistance.
Minimal overlap suggests use of a composite definition that considers both current and past treatment,
and Definition 1 and Definition 2C are most likely to correctly classify a patient as HTE, though some
patients may be missed.

Pelchen-Matthews et al®

Prevalence of HTE in the EuroSIDA study (a European cohort that has followed > 22,000 HIV-1
patients) was estimated between 2010 and 2016. A composite definition for HTE included everyone
with genotypic resistance results available and was known to have resistance to NRTIs, NNRTIs and
PIs, or else those who fulfilled criteria of at least 2 of 3 specific definitions related to class availability or
specific agents used. Of 15,570 eligible individuals, 10.4% were HTE and overall prevalence increased
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by 0.5% per year. Compared to those not HTE, a larger proportion of HTE patients had CD4+ T-cell
counts < 200 cells/uL. HTE individuals were at a higher risk of developing AIDS and non-AIDS events,
which was mostly explained by their older age, greater pre-existing comorbidities, and lower CD4
counts.

Bajema et al’

Trends in HTE prevalence among ART experienced PWH were examined from 2000 to 2017 in the
Centers for AIDS Research Network of Integrated Clinical Systems (CNICS), a US cohort of > 27,133
PWH. Genotypic resistance predictors were then determined. HTE was defined as < 2 available classes,
each with < 2 active drugs for NRTIs, NNRTIs, or PIs, or < 1 active drug for integrase strand-transfer
inhibitors (INSTIs). Prevalence of HTE was 5.2%—7.5% from 2000-2006, after which it declined
significantly to 1.8% in 2007 with the addition of the INSTI class. Prevalence remained < 1% after 2012.
Lower baseline CD4 nadir and higher baseline viral load were significantly associated with a risk of
becoming HTE. Neither switching due to virologic failure nor the number of ARVs received accurately
identified HTE patients. HTE PWH were resistant to 3 times the number of ARVs compared to PWH
who were not HTE.

TREATMENT APPROACH FOR HTE PATIENTS

According to the DHHS Guidelines, assessing and managing a patient who is experiencing treatment
failure (including for HTE patients) is complex and expert advice should be sought.l® Evaluating
treatment failure should include assessments of adherence, drug-drug interactions, tolerability, viral
load, CD4+ T-cell count, ART history, and resistance test results. Resistance testing should occur while
the patient is taking the failing regimen or within 4 weeks of discontinuation to ensure comprehensive
detection of mutations.

The treatment approach for HTE patients has more recently shifted from the sole management of
virologic failure towards greater focus on the optimization of ART to improve tolerability and avoid
drug-drug interactions.®* Upon reaching virologic suppression, the identification of non-AIDS
complications and comorbidities that may require modification to ART regimens are also important
criteria. Still, the primary goal of treatment for ART-experienced patients with drug resistance and
virologic failure is to establish virologic suppression below the limits of detection.® When designing a
new ART regimen for patients with virologic failure, at least 2 (but preferably 3) fully active ARVs should
be included, based upon prior treatment history, resistance testing, and mechanisms of action. If
maximal virologic suppression is not possible, regimens should be designed to minimize toxicity,
preserve CD4 counts, and delay clinical progression. Cohort studies have found that even modest
reductions in HIV RNA levels can translate into meaningful clinical benefits, although with a risk of
further resistance.413

See the full Management of the Treatment-Experienced Patient section from the DHHS Guidelines.2°

IMPACT OF HTE PATIENTS FAILING CURRENT THERAPY

Persistent HIV RNA levels > 200 copies/mL can be associated with evidence of viral evolution and a
loss of treatment options due to accumulation of drug-resistance mutations.l® Likewise, disease
progression can occur when patients are unable to become virologically suppressed. CD4 count decline
is a well-documented predictor of disease progression, with CD4 < 200 cells/uL increasing the risk for
opportunistic infections. Higher healthcare expenditures are also linked to lower CD4 counts.16 HTE
patients may also be on regimens in which maximal suppression is not being reached, and recent data
indicates both high-level viremia (viral loads 200—-1000 copies/mL) and low-level viremia (50-199
copies/mL) to be associated with an increased risk of virologic failure.®

This information is scientific and non-promotional in nature and is not intended for further
distribution.

CLICK FOR Viiv US

MP | Medical Portal

MED--US-6832 4


https://clinicalinfo.hiv.gov/en/guidelines/hiv-clinical-guidelines-adult-and-adolescent-arv/virologic-failure-and-antiretroviral?view=full
https://www.viivhcmedinfo.com/?MIContent=ViiVRSP

REFERENCES

1. Henegar C, Vannappagari V, Viswanathan S, et al. Identifying heavily treatment-experienced patients in
a large administrative claims database. Presented at the 10th International AIDS Society Conference on
HIV Science, July 21-24, 2019, Mexico City, Mexico. Poster MOPEB236.

2. Kagan RM, Dunn KJ, Snell GP, Nettles RE, Kaufman HW. Trends in HIV-1 Drug Resistance Mutations
from a U.S. Reference Laboratory from 2006 to 2017. AIDS Res Hum Retroviruses. 2019;35(8):698-
709. doi:http://dx.doi.org/10.1089/AID.2019.0063.

3. Paquet AC, Solberg OD, Napolitano LA, et al. A decade of HIV-1 drug resistance in the United States:
trends and characteristics in a large protease/reverse transcriptase and co-receptor tropism database
from 2003 to 2012. Antivir Ther. 2014;19(4):435-441. doi:http://dx.doi.org/10.3851/IMP2748.

4. Buchacz K, Baker R, Ward DJ, et al. Trends in Decline of Antiretroviral Resistance among ARV-
Experienced Patients in the HIV Outpatient Study: 1999-2008. AIDS Res Treat. 2012;2012:230290.
doi:http://dx.doi.org/10.1155/2012/230290.

5. De Luca A, Dunn D, Zazzi M, et al. Declining prevalence of HIV-1 drug resistance in antiretroviral
treatment-exposed individuals in Western Europe. J Infect Dis. 2013;207(8):1216-1220.
doi:http://dx.doi.org/10.1093/infdis/jito17.

6. Henegar C, Underwood M, Ragone L, et al. Trends and characteristics of HIV-1 drug resistance in the
United States (2012-2018). Presented at the Conference on Retroviruses and Opportunistic Infections,
March 8-11, 2020, Boston, MA, USA. Presentation 521.

7. Bajema KL, Nance RM, Delaney JAC, et al. Substantial decline in heavily treated therapy-experienced
persons with HIV with limited antiretroviral treatment options. AIDS (London, England).
2020;34(14):2051-2059. doi:http://dx.doi.org/10.1097/QAD.0000000000002679.

8. Hsu R, Henegar C, Fusco J, et al. Identifying heavily treatment-experienced patients in the OPERA
cohort. Presented at the 22nd International AIDS Conference, July 23-27, 2018, Amsterdam, the
Netherlands. Presentation THPEB044.

0. Pelchen-Matthews A, Borges AH, Reekie J, et al. Prevalence and Outcomes for Heavily Treatment-
Experienced Individuals Living With Human Immunodeficiency Virus in a European Cohort. J Acquir
Immune Defic Syndr. 2021;87(2):806-817. doi:http://dx.doi.org/10.1097/QAL.0000000000002635.

10. Panel on Antiretroviral Guidelines for Adults and Adolescents. Guidelines for the use of antiretroviral
agents in HIV-1-infected adults and adolescents. Department of Health and Human Services. Available
at: https://clinicalinfo.hiv.gov/sites/default/files/guidelines/documents/AdultandAdolescentGL.pdf.
Accessed May 3, 2024.

11. Mauskopf J, Fernandez M, Ghosn J, et al. Systematic literature review of multiclass resistance in heavily
treatment-experienced persons with HIV. Presented at IDWeek 2019, October 2-6, 2019, Washington
DC. Presentation 2510.

12. Ellis KE, Nawas GT, Chan C, et al. Clinical Outcomes Following the Use of Archived Proviral HIV-1 DNA
Genotype to Guide Antiretroviral Therapy Adjustment. Open Forum Infect Dis. 2020;7(1):0fz533.
doi:http://dx.doi.org/10.1093/0ofid/ofz533.

13. Cutrell J, Jodlowski T, Bedimo R. The management of treatment-experienced HIV patients (including
virologic failure and switches). Ther Adv Infect Dis. 2020;7:2049936120901395.
doi:http://dx.doi.org/10.1177/2049936120901395.

14. Ledergerber B, Lundgren J, Walker A, 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. The Lancet. 2004;364(9428):51-62. doi:http://dx.doi.org/10.1016/s0140-6736(04)16589-6.

15. Raffanti SP, Fusco JS, Sherrill BH, et al. Effect of persistent moderate viremia on disease progression
during HIV therapy. J Acquir Immune Defic Syndr. 2004;37(1):1147-1154.
doi:http://dx.doi.org/10.1097/01.qai.0000136738.24090.do.

16. Gebo KA, Fleishman JA, Conviser R, et al. Contemporary costs of HIV healthcare in the HAART era.
AIDS (London, England). 2010;24(17):2705-2715.
doi:http://dx.doi.org/10.1097/QAD.obo13e32833f3c14.

17. Chen RY, Accortt NA, Westfall AO, et al. Distribution of health care expenditures for HIV-infected
patients. Clin Infect Dis. 2006;42(7):1003-1010. doi:http://dx.doi.org/10.1086/500453.
18. Joya C, Won SH, Schofield C, et al. Persistent Low-level Viremia While on Antiretroviral Therapy Is an

Independent Risk Factor for Virologic Failure. Clin Infect Dis. 2019;69(12):2145-2152.
doi:http://dx.doi.org/10.1093/cid/ciz129.

MED--US-6832 5


http://dx.doi.org/10.1089/AID.2019.0063
http://dx.doi.org/10.3851/IMP2748
http://dx.doi.org/10.1155/2012/230290
http://dx.doi.org/10.1093/infdis/jit017
http://dx.doi.org/10.1097/QAD.0000000000002679
http://dx.doi.org/10.1097/QAI.0000000000002635
https://clinicalinfo.hiv.gov/sites/default/files/guidelines/documents/AdultandAdolescentGL.pdf
http://dx.doi.org/10.1093/ofid/ofz533
http://dx.doi.org/10.1177/2049936120901395
http://dx.doi.org/10.1016/s0140-6736(04)16589-6
http://dx.doi.org/10.1097/01.qai.0000136738.24090.d0
http://dx.doi.org/10.1097/QAD.0b013e32833f3c14
http://dx.doi.org/10.1086/500453
http://dx.doi.org/10.1093/cid/ciz129

