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ABSTRACT

Background: Antiretroviral therapy (ART) has become a cornerstone of human immunodeficiency
virus (HIV) management. However, a challenge in HIV care and policy is ensuring individuals remain 
engaged in care and on treatment over time. Discontinuation of ART is common for various reasons, 
and prolonged treatment interruptions can lead to worse health outcomes at the individual level and 
increased HIV transmissions at the public health level. 

Objective: A cost-consequence analysis was conducted to evaluate the economic and public health 
impact of reducing the interval to ART restart among people with HIV (PWH) who have disengaged 
from care. 

Methods: A state transition disease model was developed to calculate the economic benefits from im-
proving treatment restart patterns from a United States healthcare payer perspective. Two hypothetical 
cohorts of 1000 PWH who discontinued ART were compared: a standard-of-care cohort where restart 
occurs 32 weeks after discontinuation, and a comparator cohort exploring the impact of reducing the 
time between ART discontinuation and restart to 12 weeks. Individuals were assigned to CD4-related 
health states, and rates of viral suppression were considered. Four outcomes, ART costs, CD4 health 
state costs, CD4-related mortality, and new HIV transmissions were calculated over a three-year time 
horizon. Cost savings from averted HIV cases were valued based on the lifetime excess healthcare costs 
for a PWH.

Results: Increasing the proportion of individuals restarting ART and reducing time to restart was 
estimated to avert 88 HIV transmissions. Thiscorresponds to a number needed to treat, defined as the 
number of PWH who would need to experience the earlier restart pattern of the comparator cohort, 
of 11 to avoid one new transmission, and $101 083 857 lifetime cost savings. Cost savings attributable 
to improved CD4 counts in the cohort were also found.

Conclusion: Enhancing ART restart patterns improves health and provides considerable cost savings 
by improving individuals’ CD4 counts and reducing new HIV transmissions from people who are 
viremic. Effecti e policies to promote care engagement and treatment adherence are predicted to im-
prove the health of PWH and reduce new HIV cases.

BACKGROUND 

Widespread access to antiretroviral therapy (ART) has dramati-
cally changed human immunodeficiency virus (HIV) management, 

enabling millions of people globally to live with HIV as a manageable 
chronic condition. In the United States (US), an estimated 1.2 mil-
lion people are living with HIV; however, only approximately 66% 
achieve durable viral suppression, which is essential for preventing dis-
ease progression and onward transmission.1 Discontinuation of ART 
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and prolonged treatment interruptions remain a considerable public 
health concern.2 The reasons for stopping ART are multifactorial and 
can include individual and structural barriers, psychological challenges, 
or financial and logistical issues.3 Psychosocial factors including mental 
health disorders, substance use disorders, stigma, discrimination, and 
lack of support services can disrupt the HIV care continuum.3 Studies 
indicate that, in the US, approximately 5.6% of adults receiving HIV 
care discontinue ART at some point after starting treatment, although 
this can vary considerably depending on factors such as regimen or 
funding source. Discontinuation rates globally have been reported at 
22.3%, although cross-country comparisons can be challenging due 
to diffe ences in study design, population and definition of discon-
tinuation.4 As treatment programs scale up and treatment eligibility 
broadens, understanding the drivers of ART restart among people liv-
ing with HIV (PWH) who have discontinued their ART has become 
an essential component of our public health response.5 Although fac-
tors associated with ART discontinuation have been extensively stud-
ied, the dynamics of ART restart, including the proportion of PWH 
who restart and the timepoints at which restart occurs, has historically 
had comparably limited research.6 The e is now increasing focus on 
the importance of programs to improve re-engagement with care and 
reinitiation of treatment,7 although few studies have explored the pub-
lic health and economic outcomes of these programs.

Prolonged treatment interruptions are associated with HIV vire-
mia, decreased CD4 cell counts, increased risk of opportunistic infec-
tions, HIV disease progression, lower likelihood of resuppression, 
and higher rates of antiretroviral resistance.8-12 HIV viremia not only 
undermines the individual’s health but significantly increases the risk 
of HIV transmission.12,13 Large cohort and randomized controlled trial 
data confirm that sexual transmission of HIV is prevented when viral 
loads are suppressed below 200 copies/mL with sustained ART adher-
ence.12,14-17 Conversely, ART interruptions or intermittent adherence 
result in higher community viral loads, which increase HIV trans-
missions.18 Most new HIV cases in the US are attributable to faults 
in the HIV care continuum: undiagnosed HIV infections, failures of 
retention in care, or ART disengagement.19,20 Retention in care and 
re-engagement with care in this context represent two similar but dis-
tinct concepts. Retention in care relates to ongoing regular engagement 
with HIV services, while re-engagement relates to the return to HIV 
care after a period of treatment interruption.21

Reducing or eliminating HIV transmissions imparts both clinical 
and economic benefits. Each new HIV case imposes substantial costs 
on individuals and on the wider healthcare system; the average life-
time excess healthcare costs of HIV are estimated at over $1100 000.22 
Frequent disengagement from care creates operational costs for health 
systems due to the significant resources and counseling required to 
re-engage patients.23 Moreover, preventable HIV transmissions from 
people who lose viral suppression after treatment discontinuation rep-
resent an opportunity to leverage the effecti eness of ART as preven-
tion.24 Policies and programs for people who have discontinued HIV 
care that support faster re-engagement in care and ART restart could, 
therefore, yield significant downstream savings, by improving individ-
ual health, and by reducing onward HIV transmissions and associated 
treatment costs. At an individual level, prolonged ART interruptions 
result in accelerated HIV disease progression, leading to increased 
healthcare utilization, and costly inpatient admissions caused by 
opportunistic infections and comorbidities.25,26 

Despite the implications of greater disease burden for individuals 
and society after discontinuation, there have been limited attempts to 
understand the economic value of improving ART restart rates and/
or shortening the time between ART discontinuation and restarting. 
We conducted a cost-consequence analysis to assess the potential gains 

associated with improved ART restart patterns in the US context. Spe-
cificall , we evaluated how increasing the proportion of PWH who 
restart ART after interruption and reducing the time they spend with 
viremia following disengagement impact HIV incidence and overall 
healthcare expenditures. Thisrepresents a novel study approach by eval-
uating the cost consequences attributable to reducing the time between 
treatment discontinuation and reinitiation within the US context.

METHODS

Model Structure
A state transition disease model was developed to conduct a cost-conse-
quence analysis of improving ART restart patterns among a hypotheti-
cal cohort of PWH who newly discontinue ART using a US healthcare 
payer perspective. This involved simulating 1000 individuals who have 
discontinued ART and tracked their CD4 counts, viral suppression, 
mortality, and HIV transmissions each week over three years under two 
restart scenarios. A cost-consequence analysis was selected to provide 
policy‑relevant evidence on the consequences of improving ART restart 
patterns. As a range of initiatives can influence treatment restart, includ-
ing both treatment‑related interventions and broader structural policies, 
this framework was considered most appropriate as it facilitates the pre-
sentation of disaggregated clinical and economic outcomes.

A three-year time horizon was chosen to investigate the short-term 
consequences of diffe ent restart patterns, and half-cycle correction was 
applied.27 A shorter time horizon was selected as the model focuses on 
the economic impact of the first treatment restart following discontin-
uation rather than long-term patterns of repeated discontinuations and 
restarts. A 1-week cycle length was selected to capture the necessary 
granularity in changes in treatment status, viral suppression, and CD4 
count that occur following ART discontinuation and restart, and to 
ensure methodological consistency with prior modeling of rapid ART 
initiation.28 A Consolidated Health Economic Evaluation Reporting 
Standards (CHEERS) checklist29 was completed to ensure comprehen-
sive and transparent reporting of all relevant methods and results in this 
study, and is outlined in Supplementary Appendix 1.

The model structure was developed around key health states 
defined by CD4 count and viral suppression, in line with standard 
modeling approaches in HIV,28,30-32 and builds upon a published analy-
sis investigating the economic impact of improving rapid start of ART 
among newly diagnosed PWH.28 Individuals were distributed across 
fi e possible CD4-related health states (<50, 50-199, 200-349, 350-
499, ≥500) and simultaneously categorized based on achievement of 
viral suppression or not (with viral suppression defined as viral load 
<50 copies/mL). Two sets of transition probabilities were used to 
model movement between the fi e CD4 health states, with individ-
uals able to transition only to adjacent CD4 health states each cycle. 
For those on treatment, treatment specific transitions were sourced 
from a published evaluation by the National Institute of Health and 
Care Excellence (NICE)30; off-t eatment transitions were informed by 
a published natural history study.3,33 Each CD4 state was assigned a 
per-cycle probability of death to capture HIV-related mortality.34 The
proportion of PWH achieving viral suppression on ART was sourced 
from published clinical data.35,36 Thespecific transition probabilities are 
provided in Supplementary Appendix 2.

Transmission Calculations
A key benefit of ART is the reduction in risk of onward transmission 
of HIV.6 This benefit was captured in the model by accounting for 
onward transmission among individuals who are not virally suppressed 
(ie, those with viral load ≥50 copies/mL). New transmissions were cal-
culated by combining per-risk-act transmission probabilities among 
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viremic individuals, with average risk acts occurring per week.37,38 Sep-
arate transmission probabilities were sourced for three core groups: het-
erosexual men, heterosexual women, and men who have sex with men 
(MSM), and then combined to generate a weighted estimate based on 
the relative size of each group. These weighted estimates were sourced 
from the breakdown of the prevalent population of PWH reported 
by the US Centers for Disease Control and Prevention, and consisted 
of 10.1%, 22.8%, and 67.1% heterosexual men, heterosexual women, 
and MSM, respectively.39 Combining per-act transmission probabili-
ties, risk acts per week, and the relative size of each subgroup resulted in 
a weighted per-cycle transmission probability of 0.00059 and 0.00791 
for individuals not virally suppressed on treatment and individuals not 
virally suppressed off treatment, respectively. A detailed breakdown 
of transmission-related parameters are provided in Supplementary 
Appendix 2. 

Cost Inputs
A range of costs were applied in the model. Each CD4 health state 
was assigned a weekly cost, reflecting costs such as opportunistic infec-
tion prophylaxis, inpatient and outpatient utilization, and emergency 
department visits.40 A weekly ART cost was applied, based on mean 
prescription costs from an observational study evaluating healthcare 
costs among PWH.22 Thissame study reports the lifetime excess health-
care cost of a PWH compared with an individual without HIV, which 
was used to value each onward transmission occurring in the model.22 
This lifetime healthcare cost was applied to capture the full benefit of 
each transmission avoided within the three-year time horizon.

All costs were inflated to 2025 values using relevant US indices41 
and were discounted at an annual rate of 3%, in line with guidelines 
for US economic evaluations.42,43 Table 1 presents the healthcare cost 
inputs used in the analysis with details of the original costs outlined in 
Supplementary Appendix 2.

Cohort Definition and Calculations
Two cohorts were compared in the analysis. In the standard-of-care 
(SoC) cohort, the rates and timepoint of ART restart reflected current 
observed patterns, and in the “rapid restart” cohort, improved restart 
was assumed. All individuals were assumed to enter the model in the 
cycle at which they discontinued their ART, and their baseline CD4 
count categories were distributed in line with a cohort of treatment 
experienced PWH, as shown in Table 2.

All individuals were assumed to be receiving the benefits of ART at 
model entry, in terms of both improved CD4 count transitions and high 
rates of viral suppression. Treatment benefit from ART was assumed to 
wane over three weeks or the first three model cycles after ART discon-
tinuation, based on the observed time to viral rebound following ART 
discontinuation which has been reported at between 16 to 22 days.11,12 

Following this waning period, individuals were assumed to be viremic 
and experience CD4 transitions in line with an untreated cohort.34 

Treatment restart was captured through two components: the pro-
portion of individuals restarting treatment and the timepoint at which 
restart occurred. These inputs were sourced from a published analysis 
of ART reinitiation patterns among Medicaid recipients reporting that 
56% of individuals reinitiated ART 8.2 months (median) after ART 
discontinuation.46 The efore, in the base case, we have modeled 56% 
of individuals in the SoC cohort to restart ART 8 months following 
discontinuation (ie, 32 model cycles). For the rapid restart cohort, we 
assumed that 56% of individuals restarted ART; however, reinitiation 
was assumed to occur at three months (ie, 12 weekly model cycles). 
This assumption reflects individuals restarting ART at their first point 
of re-engagement three months after discontinuation.21,47 Table 3 out-
lines the composition of each cohort.

Sensitivity Analysis
A range of scenario analyses were conducted to test the impact of alter-
ing model assumptions related to cohort composition, time horizon, 
and other relevant inputs. Key scenarios are described below, while 
Supplementary Appendix 3 contains additional scenarios alongside a 
probabilistic sensitivity analysis (PSA):
•	 Theproportion of individuals restarting treatment was increased by 

20% in the rapid restart cohort. 
•	 The rapid restart cohort included a 20% increase in the proportion 

of individuals restarting treatment while keeping a constant restart 
timepoint of 12 weeks in both cohorts.

•	 The base case restart timepoint in the SoC cohort was updated to 
52 weeks, compared with 12 weeks in the rapid restart cohort.

•	 The average probability of a viremic individual transmitting HIV 
was decreased by 20%.

•	 Theaverage lifetime cost of averting 1 HIV infection was decreased 
by 20%.

RESULTS

Base Case Results
The base case analysis explored the impact of reducing the time 
between treatment discontinuation and reinitiation by 5 months in 
the rapid restart cohort. Over the three-year model horizon, 0.2 deaths 

Table 2. Distribution of CD4 Counts at the Model Start in PWH 
Who Have Discontinued ART

CD4 Count Baseline Proportion, %

CD4 <50 0.00

CD4 50-199 1.65

CD4 200-349 7.50

CD4 350-499 16.70

CD4 ≥500 74.15
Abbreviation: CD4, cluster of diffe entiation 4.
Source: Molina et al (2018),44 Daar et al (2018).45

Table 3. Model Inputs Informing the Proportion of Individuals 
Restarting ART and Its Timing in the Standard of Care vs Rapid 
Restart Cohorts

SoC 
Cohort

Rapid Restart 
Cohort

Proportion restarting ART, % 56 56

Timepoint of ART restart (cycles)a 32 12
Abbreviations: ART, antiretroviral therapy; SoC: standard of care.
aTime from discontinuation to ART restart. Based on a 1-week cycle length.

Table 1. Healthcare Cost Inputs Used to Model the Economic 
Consequences of a New HIV Infection in the US

Input Inflated Cost  
Applied in Model, $

Lifetime cost of HIV infection 1164 171

ART costs (per week) 871.96

Health state costs (per week)

CD4 <50 966.62

CD4 50-199 433.83

CD4 200-349 232.48

CD4 350-500 164.67

CD4 >500 122.44
Abbreviation: ART, antiretroviral therapy; CD4, cluster of diffe entiation 4.
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were averted in the cohort of 1000, corresponding to a number needed 
to treat of 5427 to avoid one death. The earlier timepoint of ART 
restart led to individuals in the rapid restart cohort spending more 
time on treatment, resulting in an increase in ART costs of $9 655 702. 
However, because this additional time on treatment improved CD4 
count, CD4 health state cost savings of $165296 were estimated. Due 
to more individuals initiating treatment and subsequently achieving 
viral suppression in the rapid restart cohort, 88 onward transmissions 
were averted, with a number needed to treat of 11 to avoid one new 
transmission. These 88 averted infections led to lifetime cost savings 
of $101 083 857. Deterministic results for the base case analysis are 
outlined in Table 4. Probabilistic results, including 95% confidence
intervals, are provided in Supplementary Appendix 3, and reflect a 
PSA with 1000 iterations.

Scenario Analysis
Results of the scenario analyses are outlined in Table 5. The most 
impactful scenario results from combining the base case assumptions of 
earlier treatment restart with a higher proportion of individuals restart-
ing, while conservative scenarios exploring reductions in transmission 
probability and lifetime HIV cost show lower net savings compared 
with the base case. Further scenario analyses as well as results of the 
PSA are provided in Supplementary Appendix 3.

DISCUSSION

Key Findings and Interpretation
Improving treatment restart among PWH who have discontinued 
ART is estimated to result in individual benefits from improved dis-
ease outcomes and wider public health benefits from reducing onward 
transmissions. The e is increasing focus on the importance of ensur-
ing PWH who discontinue ART are restarted on treatment as soon 
as possible to maintain their health; prolonged periods of disengage-
ment create a range of risks for PWH related to disease progression, 

mortality, and onward transmission.7,48,49 However, there is limited 
research exploring the economic benefits associated with improvements 
to treatment restart patterns.50 Our results reveal that decreasing the 
time between treatment discontinuation and reinitiation is estimated 
to generate significant savings. The savings in our model came from 88 
averted new transmissions, corresponding to cumulative cost savings of 
$101 083 857 per 1000 individuals with timely restarts after discontin-
uing ART. We explored a wide range of scenario analyses to understand 
how changing assumptions related to restart patterns, cohort composi-
tion, and key inputs impacted results. In general, although the magni-
tude of results varied, all scenarios illustrated that improving treatment 
restart leads to significant economic savings, while the PSA showed 
that the rapid restart cohort remained cost saving in all iterations. The
output of the sensitivity analysis is particularly pertinent in this popu-
lation, as data focusing specifically on individuals who have discontin-
ued or interrupted treatment is sparse, therefore creating challenges in 
validating output when modeling this cohort. 

The primary driver of model results relates to the probability and 
cost of onward HIV transmissions, as demonstrated by the change 
in outcomes when these parameters were varied in scenario analyses 
(Table 5). The number of averted onward HIV transmissions are sen-
sitive to both the selected restart timepoint and the proportion of indi-
viduals restarting treatment. This is particularly important given the 
model structure, which assumes a single instance of treatment restart. 
After this timepoint, individuals who do not restart remain off treat-
ment for the duration of the model horizon, resulting in progressively 
higher numbers of onward transmissions. The scenarios presented in 
Table 5 focus on these key drivers and, while the rapid restart cohort 
remained cost saving across all scenarios, the magnitude of these sav-
ings varied considerably.

Limitations
The e are several limitations to this analysis, primarily driven by 
the limited data availability on individuals who restart ART after 

Table 4. Results Comparing Standard of Care and Rapid Restart Cohorts After ART Discontinuation (Discounted)

SoC Cohort Rapid Restart Cohorta Incrementalb

Deaths, n  9  9 −0.2 

Onward transmissions, n 662 574 −88

ART costs, $ 57 419 420 67 075 122 9 655 702 

CD4 health state costs, $ 24 091 997 23 926 701 −165 296 

Cost of onward transmissions, $ 742 301 393 641 217 536 −101 083 857 
Abbreviations: ART, antiretroviral therapy; CD4, cluster of diffe entiation 4; SoC, standard of care.
aFifty-six percent of PWH restarted ART after discontinuation in both cohorts, with restart occurring at 32 weeks in the SoC cohort and at 12 weeks in the rapid 
restart cohort.
bNegative incremental costs denote cost savings for the rapid restart cohort.

Table 5. Results of Scenario Analyses Comparing Standard of Care and Rapid Restart Cohorts After ART Discontinuation (Discounted)

Scenario Inc. ART 
Costs, $

Inc. CD4 HS 
Costs, $

Inc. HIV 
Transmission

Inc. Costs 
from Averted 
Transmissions, $

Net Inc. Costsa, $

Base case analysis 9 655 702 −165 296 −88 −101 083 857 −91 593 451 

20% increase in restart proportion 23 070 726 −533 147 −214 −241 647 730 −219 110 151 

Both cohorts restart at 12 weeks, 20% increase 
in restart proportion

13 415 024 −367 851 −127 −140 563 873 −127 516 699 

SoC restart timepoint at 52 weeks 19 201 717 −398 271 −176 −200 919 479 −182 116 034 

20% decrease in transmission probability 9 655 702 −165 296 −70 −80 867 086 −71 376 680 

20% decrease in lifetime HIV cost 9 655 702 −165 296 −88 −80 867 086 −71 376 680 
Abbreviations: ART, antiretroviral therapy; CD4, cluster of diffe entiation 4; HS, health state; Inc., incremental; SoC, standard of care. 
aNegative incremental costs denote cost savings for the rapid restart cohort.
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discontinuation or prolonged treatment interruption. Accurately char-
acterizing the baseline population, in particular with regard to CD4 
count, is challenging. The base case analysis uses a CD4 distribution 
reflecti e of a treatment experienced cohort,44,45 which may overesti-
mate CD4 levels at the point of discontinuation and underestimate 
mortality risk. As the base case values assume individuals have high 
CD4 count at baseline, the incremental impact of rapid restart in 
improving CD4 count is relatively minor, which subsequently trans-
lates to both a modest mortality benefit (as mortality is linked to CD4 
count) and minor health state cost savings As demonstrated in the 
scenario analysis in Supplementary Appendix 3, using lower baseline 
CD4 counts yields even greater benefits from improved restart pat-
terns by transitioning individuals to higher CD4 states and leading to a 
greater mortality benefit and higher health state cost savings 50 

Model outcomes are also substantially influenced by the esti-
mated number of averted HIV transmissions. The base case analysis 
generated transmission rates by combining per-cycle risk acts with 
per-act transmission probabilities by subgroup; however, these rates 
may not fully capture the various factors influencing onward trans-
mission such as variation in partner susceptibility or use of pre-ex-
posure prophylaxis (PrEP). Additionally, the model assumes con-
stant risk behavior, which may not capture the fluctuation in risk 
behaviors over time relating to diffe ent lifestyle factors and events.51 
Using more conservative transmission parameters reduces overall cost 
savings however improving restart patterns remains a cost-saving 
intervention (see Supplementary Appendix 3).53 Similar trends are 
observed among the other scenario analyses, which explore decreases 
to both transmission probabilities and lifetime healthcare costs from 
averted HIV cases. 

This analysis adopted a simplified structure by considering only 
a single instance of treatment restart. In practice, individuals may 
experience multiple treatment interruptions, which can lead to fur-
ther onward transmission as well as increased mortality; therefore, this 
represents an important limitation of the model.54 Repeated treatment 
interruptions may also lead to the development of resistance, thereby 
reducing the efficac of treatments.55,56 As such, interventions that 
improve treatment restart may also help prevent future interruptions, 
potentially yielding even greater benefits than those captured in this 
model. Finally, while this analysis evaluates the impact of a hypotheti-
cal intervention aimed at improving restart patterns, it does not incor-
porate the cost of implementing such an intervention, which would 
reduce the overall cost savings reported. Consequently, the results 
presented here may be considered an upper estimate of potential cost 
savings in the absence of implementation costs.

A limitation of this study is the use of aggregate data that is 
assumed to be representative of the US treatment landscape. The e is a 
high degree of variation in treatment and broader HIV infrastructure 
across states.57-59 Variation in factors such as enrollment criteria, types 
and magnitude of services covered, medication formularies, and benefit
limits can create disparities in treatment retention across US states.46 
Geographical disparities in care retention are well documented in the 
US, with southern states typically experiencing lower retention than 
other areas.57,60 Thesedisparities can also be driven by funding type, and 
diffe ences in treatment retention patterns have been observed between 
individuals covered by commercial insurance, Medicare, Medicaid, or 
the Ryan White HIV/AIDS Program.21,46,61 Based on these diffe ences, 
it is likely that the benefit of new interventions promoting improved 
ART restart will vary across individual states. However, in states where 
retention in care is typically low, improving ART restart patterns will 
likely generate even greater benefits than were observed in this analysis. 
Similarly, implementation of programs to improve treatment restart 
may yield greater benefits in healthcare programs with higher unmet 

need and an important area for future research is to adapt this analysis 
to focus on specific subgroups, whether defined by state or funding 
source (eg, Medicaid). 

Implications for Policy and Practice
At the healthcare system level, modeling studies from high-income 
countries indicate that consistent ART use yields significant cost savings 
by preventing new HIV cases, reducing hospitalizations, and maintain-
ing workforce participation among PWH.25 When PWH discontinue 
therapy, not only do their healthcare costs climb, but each new cycle of 
onward HIV transmissions sets off an exponential increase in lifetime 
treatment expenses for additional individuals.26,62 Thus, lower rates of 
retention in care undermine the cost-effecti eness and fiscal sustain-
ability of HIV programs (eg, Ryan White HIV/AIDS Program), and 
ART persistence is a strategic economic priority.

A range of interventions and strategies have been explored to 
support ART adherence and reduce treatment interruptions. These
include robust psychosocial support, regular counseling, mental health 
services, and peer support interventions, all of which have been shown 
to improve retention to care and medication adherence.63,64 Addressing 
social determinants of health, such as transportation assistance, stable 
housing, and food support, also plays a critical role in reducing struc-
tural and individual barriers to ongoing treatment engagement.3,64 Sim-
plification of ART regimens (eg, once-daily, fi ed-dose combinations, 
long-acting therapies), patient education, and close follow-up with 
proactive problem-solving for side effects or life changes are proven 
methods for supporting ART adherence.65-67 Importantly, fostering a 
nonjudgmental, stigma-free care environment and combating discrim-
ination further encourages individuals to remain in care and adhere to 
medication.68 Collective use of these strategies helps ensure sustained 
viral suppression, improves individual health outcomes, and curtails 
HIV transmission within communities.

Lifelong ART is vital for both individual health and ending the 
HIV epidemic69,70; this reality is recognized in global health initiatives 
like UNAIDS 95-95-95 targets. Sustained viral suppression through 
continuous ART use prevents HIV transmission, reduces individual 
morbidity and mortality, and offers considerable economic returns 
by averting new infections and promoting productivity.14,25 The evi-
dence from population-level and economic studies underscores that 
investments in treatment retention strategies are both clinically war-
ranted and cost-effecti e.25,62 As the HIV treatment–eligible population 
expands and ART coverage grows, addressing the factors influencin  
ART discontinuation will be critical. Innovative and patient-centered 
approaches to ART retention promise not only to improve the lives 
of PWH but also to advance public health goals of ending the HIV 
epidemic.71

CONCLUSION

We conducted a cost-consequence analysis to evaluate the economic 
impact from improving patterns of ART restart among a hypothetical 
cohort of PWH following initial discontinuation of ART. Shortening 
the time to ART reinitiation leads to higher ART costs, because more 
individuals are on ART; however, these costs are offset by savings from 
both improved CD4 count and averted HIV transmissions. A modest 
mortality benefit was found from the associated improvements in CD4 
count, which reflects the optimistic CD4 count assumed for the pop-
ulation at baseline and helps explain the high number needed to treat 
observed for mortality. Overall, improvements in ART restart patterns 
translated to net cost savings of over $91 million. This demonstrates 
that new policies aimed at improving retention in care or facilitating 
return to care, such as re-engagement pathways, community supports 
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or psychosocial interventions, can yield considerable clinical and eco-
nomic returns, reinforcing ART restart as an integral component of the 
HIV care continuum.
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