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ABSTRACT

BACKGROUND: New guidelines for the treatment of human immunodefi-
ciency virus (HIV) suggest that morbidity and mortality could be reduced 
if antiretroviral therapy (ART) was initiated immediately after diagnosis, 
regardless of CD4 cell count. 

OBJECTIVE: To assess real-world time to ART initiation and describe medi-
cal, pharmacy, and total health care costs in the 6-, 12-, 24-, and 36-month 
periods after HIV diagnosis based on time to ART initiation among 
Medicaid-covered patients.

METHODS: Multistate Medicaid data (January 2012-March 2017) was used 
to identify adults with HIV-1 initiating ART ≤ 360 days of initial HIV-1 diag-
nosis. People living with HIV (PLWH) were sorted into mutually exclusive 
cohorts based on time from diagnosis to ART initiation (≤ 14 days, > 14 to 
≤ 60 days, > 60 to ≤ 180 days, and > 180 to ≤ 360 days). ART regimen had 
to include a protease inhibitor, an integrase strand transfer inhibitor, or a 
non-nucleoside reverse transcriptase inhibitor, with ≥ 2 nucleoside reverse 
transcriptase inhibitors. Medical, pharmacy, and total health care costs 
in the 6, 12, 24, and 36 months following HIV diagnosis were stratified by 
timeliness of ART initiation. 

RESULTS: Of 974 patients, 347 (35.6%) initiated ART > 360 days after diag-
nosis and were excluded. Among the remaining 627 eligible patients, mean 
age was 39.9 years, 42.7% were female, and 53.9% were black. Among 
them, 128 (20.4%) were treated ≤ 14 days, 228 (36.4%) between > 14 and 
≤ 60 days, 163 (26.0%) between > 60 and ≤ 180 days, and 108 (17.2%) 
between > 180 and ≤ 360 days. Among patients treated ≤ 180 days, 4.6% 
had ≥ 1 opportunistic infection in the 6-month period before ART initiation; 
this proportion reached 5.6% for patients treated >180 and ≤ 360 days. 
Over the 6-, 12-, 24-, and 36-month periods after diagnosis, per-patient-
per-month (PPPM) medical costs were lower for patients who initiated ART 
≤ 14 days than for those who initiated > 180 and ≤ 360 days after diagno- 
sis (6 months: $1,611 [≤ 14 days] vs. $3,008 [> 180 and ≤ 360 days];  
12 months: $1,188 vs. $2,110; 24 months: $754 vs. $1,368; 36 months: 
$651 vs. $1,196). Over the same periods, medical costs generally account-
ed for > 50% of total health care costs for patients who initiated ART 
between > 60 and ≤ 180 days and > 180 and ≤ 360 days and for 30%-40% 
of total health care costs for patients treated ≤ 14 days and between > 14 
and ≤ 60 days. Total PPPM health care costs increased with delay of ART 
initiation in the 36-month period after diagnosis ($2,058 [treated ≤ 14 days] 
vs. $2,310 [treated between > 180 and ≤ 360 days]).

CONCLUSIONS: In this study from 2012 to 2017 of Medicaid PLWH treated 
with ART, 20.4% initiated ART ≤14 days of HIV diagnosis. Patients with 
delayed ART initiation accumulated more total health care costs in the 
36-month period after HIV diagnosis than those initiated within 14 days, 

RESEARCH

In the United States, the Henry J. Kaiser Family Foundation 
estimates that 55 million individuals had Medicaid health 
care coverage in 2013. Among Medicaid enrollees, 284,500 

were living with human immunodeficiency virus (HIV),1 mak-
ing Medicaid the insurance provider for 25% of all individuals 
living with HIV in the United States. In 2013, people living 

• With the success of highly active antiretroviral therapy (ART) in 
decreasing mortality and morbidity, human immunodeficiency 
virus (HIV) is now a manageable chronic condition.

• Guidelines for the treatment of HIV were updated following 
results from 2 landmark clinical trials suggesting that morbidity 
and mortality could be further reduced if ART was initiated early 
after diagnosis.

• When ART should be started before HIV drug resistance results 
are available (e.g., for a patient with acute HIV or when rapid 
initiation is warranted), the U.S. Department of Health and 
Human Services guidelines recommend using regimens that 
include pharmacologically boosted darunavir (with tenofovir 
alafenamide and emtricitabine) or dolutegravir (with tenofovir 
alafenamide and emtricitabine).

What is already known about this subject

• In this observational study of a more vulnerable Medicaid popu-
lation from 2012 to 2017, rapid initiation of ART was relatively 
infrequent: 20.4% of ART-treated, Medicaid-covered patients 
initiated ART within 14 days of HIV-1 diagnosis.

• Patients with delayed ART initiation accumulated more medical 
costs than those with rapid initiation in the 6, 12, 24, and 36 
months following initial HIV diagnosis. 

• Patients accumulated more total health care costs in the 36 
months after diagnosis, highlighting the potential long-term eco-
nomic benefits of rapid ART initiation.

What this study adds

highlighting the long-term benefit of rapid ART initiation. An important 
opportunity remains to engage PLWH in care more rapidly. 
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■■ Methods
Data Sources
Medicaid databases from 6 states (Iowa [1998 Q1-2017 Q1], 
Kansas [2001 Q1-2017 Q1], Missouri [1997 Q1-2017 Q1], 
Mississippi [2006 Q1-2017 Q1], New Jersey [1997 Q1-2014 Q1], 
and Wisconsin [2004 Q1-2013 Q4]) were available for use in 
this study. Medicaid databases contain information on medical 
claims (e.g., type of service; service unit; date; International 
Classification of Diseases, Ninth/Tenth Revision, Clinical 
Modification [ICD-9-CM/ICD-10-CM]; Current Procedural 
Terminology codes; physician specialty; and type of provider); 
prescription drug claims (e.g., days supplied, service date, and 
National Drug Codes); and eligibility (e.g., age, gender, enroll-
ment start/end dates, and date/year of death). Additionally, 
because Medicaid covers 25% of all individuals with HIV in the 
United States, describing the relationship between time to ART 
initiation and Medicaid costs is of particular interest and could 
help identify ways of reducing total health care costs for HIV 
patients. All data collected were deidentified in compliance 
with the patient confidentiality requirements of the Health 
Insurance Portability and Accountability Act.26 As this was a 
retrospective analysis of existing claims data and no patient-
identifiable information was included in the claims dataset 
available for the analysis, institutional review board approval 
was not required. 

Study Design
A retrospective longitudinal study design was used to analyze 
PLWH between January 2012 and March 2017 (Appendix, 
available in online article). The index date was defined as the 
date of the first HIV-1 diagnosis (ICD-9-CM: 042, V08, and 
795.71; ICD-10-CM: B20, R75, and Z21) during the study 
period. Time to ART regimen initiation was evaluated ≤ 360 
days post-index. An ART regimen was defined as having a 
claim for a protease inhibitor (PI), an integrase strand transfer 
inhibitor (INSTI), or a non-nucleoside reverse transcriptase 
inhibitor (NNRTI), with ≥ 2 different nucleoside reverse tran-
scriptase inhibitors (NRTIs) ≤ 14 days of each other, to include 
patients on multiple-tablet regimens (MTR).27,28 Clinical char-
acteristics were evaluated during the 6-month period before 
ART initiation to identify their relationship with time to ART 
initiation. Among patients with ≥ 36 months of continuous 
insurance eligibility after HIV diagnosis, medical, pharmacy, 
and total health care costs were evaluated during fixed time 
periods after HIV diagnosis (i.e., post-index at 6, 12, 24, and 
36 months) to evaluate trends over time.

Patient Selection
Inclusion Criteria. To be included in the study, patients 
had to initiate an antiretroviral in 2012 or later as part of an 
ART regimen, and the first antiretroviral had to be initiated 
in the first 360 days following the first HIV diagnosis. In  

with HIV (PLWH) covered by Medicaid received annual insur-
ance payments of $23,500 U.S. dollars (USD),1 representing 
approximately 7 times the average annual insurance payment 
per Medicaid adult beneficiary.2 Because rapid antiretroviral 
therapy (ART) initiation has been shown to reduce HIV-
associated morbidity and mortality,3 implementation of this 
strategy could contribute to reducing Medicaid spending on 
HIV and improve overall patient health.

Although HIV cannot be cured, appropriate use of ART can 
prevent HIV replication and disease progression and make it a 
manageable chronic condition.4,5 However, factors such as poor 
ART adherence and acquired ART resistance may lead to viro-
logic failure.6-9 Patients on ART who do not achieve or maintain 
virologic suppression may develop ART resistance requiring a 
change to second-line ART and limiting future ART options.10 

Before 2012, most HIV treatment guidelines suggested that 
ART should be initiated only when CD4 counts were below 
a certain threshold, ranging from 200 to 850 cells/µL.11,12 

In 2015, the Strategic Timing of AntiRetroviral Treatment 
(START) and TEMPRANO trials showed that early ART ini-
tiation leads to reductions in morbidity and mortality.11,13 HIV 
treatment guidelines were updated to recommend ART initia-
tion following HIV diagnosis for all patients who are willing to 
start ART, regardless of CD4 count.14,15 Subsequent studies, 2 of  
which were conducted in the United States,16,17 investigated the 
potential benefits of initiating ART on the same day as HIV 
testing or shortly after.16-24 These invariably found rapid ART 
to be associated with improved clinical outcomes, improved 
retention in care, or both.16-23 

Despite this evidence, current practice guidelines in the 
United States only recommend rapid initiation in certain 
clinical scenarios, and only specific ART regimens are recom-
mended for this purpose.14 The U.S. Department of Health 
and Human Services (DHHS) recommends that pharmacologi-
cally boosted darunavir with tenofovir alafenamide (TAF) and 
emtricitabine or dolutegravir with TAF and emtricitabine be 
used when ART must be started before HIV drug resistance 
results are available (e.g., for a patient with acute HIV or when 
rapid ART initiation is warranted).14 Despite changes in treat-
ment recommendations, only 50% of HIV-positive patients in 
the U.S. who are linked to care are on an ART.25 

Reducing barriers to rapid initiation, such as time waiting 
for test results and counseling,22 could eventually make rapid 
initiation the standard of care for PLWH. This could poten-
tially reduce Medicaid spending related to HIV. Therefore, 
this study sought to assess real-world time to ART initiation 
among Medicaid-covered patients and to describe medical, 
pharmacy, and total health care costs during the 6-, 12-, 24-, 
and 36-month periods after HIV diagnosis based on time to 
ART initiation.
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addition, included patients had to be aged ≥ 18 years old, have 
≥ 6 months of continuous insurance eligibility pre-index to 
ensure that the very first HIV diagnosis is captured (i.e., the 
complete period of Medicaid eligibility was used to identify 
the first observed HIV diagnosis and a minimum of 6 months 
of eligibility before that first diagnosis was required), and have 
no claim for an antiretroviral (other than pre-exposure pro-
phylaxis) at any time before the first HIV diagnosis. Of note, 
eligible patients with hepatitis B, a virus that can be treated 
using antiretrovirals also used to treat HIV, were not excluded. 
Patients were excluded if their first ART regimen following the 
first HIV diagnosis was nonstandard (i.e., not a PI-, INSTI-, or 
NNRTI-based regimen).

Exclusion Criteria. Patients diagnosed with HIV-2 (ICD-
9-CM: 079.53; ICD-10-CM: B97.35) at any time and patients 
whose first HIV diagnosis was recorded during an inpatient 
stay that lasted ≥ 10 days were excluded. The latter criterion 
was added to account for services received in an inpatient set-
ting that may have been unrecorded. As such, patients may 
have initiated an ART regimen during a long stay, but that 
information could be missing from the data. 

Cohort Definition. Eligible patients were classified into mutu-
ally exclusive cohorts based on time of ART initiation after 
HIV diagnosis (treated ≤ 14 days, > 14 to ≤ 60 days, > 60 to 
≤ 180 days, and > 180 to ≤ 360 days). To be included in each 
post-index period analysis, patients were required to have ≥ 36 
months of continuous Medicaid coverage post-index.

Outcome Measures and Statistical Analysis
Time to ART initiation was evaluated with descriptive statis-
tics of the proportions of patients on ART at each time point. 
Demographic characteristics were assessed at the time of the 
first HIV diagnosis and included age, gender, race, state, region, 
type of insurance eligibility (i.e., capitated or fee-for-service 
coverage, and Medicaid/Medicare dual coverage), and location 
where patients received their first HIV diagnosis. Clinical char-
acteristics were assessed during the 6-month pre-ART initia-
tion period and included diagnosis of opportunistic infections, 
most commonly ordered laboratory tests and procedures, and 
presence of mental and behavioral disorders affecting ≥ 10% of 
patients (i.e., anxiety disorders, depressive disorders, and sub-
stance-related and addictive disorders). This period was chosen 
to assess the relationship between clinical characteristics and 
timeliness of ART initiation and to have similar observation 
periods for all cohorts. The type of ART regimen initiated (i.e, 
PI-, INSTI-, or NNRTI-based; single-tablet regimen [STR] or 
MTR) was assessed at the time of ART initiation. 

All-cause accumulated and per-patient-per-month (PPPM) 
medical, pharmacy, and total health care costs were evalu-
ated during the 6-, 12-, 24- and 36-month periods after HIV 
diagnosis among patients with ≥ 36 months of continuous 

insurance eligibility after HIV diagnosis. Total health care costs 
included amounts paid by Medicaid for pharmacy and medical 
services; the latter included emergency room visits, inpatient 
stays, outpatient visits, and other services (including, but not 
limited to, mental health institute admissions, long-term care 
admissions, and home care). All costs were inflated to 2017 
USD using the medical care component of the Consumer Price 
Index.29

Descriptive statistics were used to report demographics, 
clinical characteristics, as well as medical, pharmacy, and total 
health care costs. Means, standard deviations (SDs), medians, 
and interquartile ranges (IQRs) were reported for continuous 
variables and frequencies and percentages were reported for 
categorical variables. For demographic and clinical charac-
teristics, statistical significance between cohorts was assessed 
using the chi-square test for categorical variables or the t-test 
for continuous variables. A 5% threshold was used to establish 
statistical significance. 

■■ Results
Timeliness of ART Initiation and Type of ART Regimen 
Initiated
A total of 64,255 patients had ≥ 1 claim with an HIV diagnosis 
(Figure 1). Of 17,080 adult patients with an HIV diagnosis 
meeting all inclusion/exclusion criteria unrelated to treatment 
after diagnosis, 3,652 (21.4%) had ≥ 1 claim for any antiretro-
viral agent after HIV diagnosis, and 627 (2.4%) were included 
in the analysis based on the remaining inclusion/exclusion 
criteria shown in Figure 1. Of note, 347 of 974 patients (35.6%) 
initiated an ART > 360 days after their first HIV diagnosis 
and were excluded from the study. Among the remaining 627 
patients treated ≤ 360 days, at 1, 3, and 6 months after HIV 
diagnosis, 37.5%, 64.1%, and 82.8% of included patients had 
initiated an ART regimen, respectively (Figure 2). A total of 
128 (20.4%) were treated ≤ 14 days of diagnosis, 228 (36.4%) 
between > 14 and ≤ 60 days, 163 (26.0%) between > 60 and 
≤ 180 days, and 108 (17.2%) between > 180 and ≤ 360 days. 
The average time to ART initiation was 88.8 days (SD = 94.8; 
median = 46.0; IQR = 19.0-140.0).

Among these 627 patients, 24.1%, 34.1%, and 41.8% were 
initiated on a PI-, INSTI-, or NNRTI-based regimen, respec-
tively (Table 1). There were no statistically significant differ-
ences between cohorts in the proportion of patients who initi-
ated each regimen. Darunavir (9.6%) and atazanavir (8.8%) 
were the most commonly used PIs. Elvitegravir (16.9%) and 
dolutegravir (10.2%) were the most commonly used INSTIs, 
followed by raltegravir (7.0%). Efavirenz (26.5%) and rilpi- 
virine (13.6%) were the most commonly used NNRTIs. Overall, 
≥ 50% of patients were initiated on an STR, with the highest 
proportion (63.3%) observed in patients treated ≤ 14 days.
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FIGURE 1 Identification of the Study Population 

Patients with ≥ 1 claim with a diagnosis of HIV-1a

N = 64,255

Patients with first HIV-1 diagnosis that was not recorded during an inpatient stay of ≥ 10 days
n = 60,361 (93.9%)

Patients with available data on both medical and pharmacy claims
n = 51,948 (86.1%)

Exclusion:
Patients with first HIV-1  

diagnosis during an inpatient 
stay of ≥ 10 days 
n = 3,894 (6.1%)

Patients with ≥ 6 months of continuous eligibility before the first observed HIV-1 diagnosis
n = 27,217 (52.4%)

Patients aged ≥ 18 years as of the first observed HIV-1 diagnosis 
n = 25,696 (94.4%)

Exclusion:
Patients with a diagnosis  

for HIV-2b any time  
n= 1,388 (5.4%)

Patients with a claim for an 
antiretroviral agent before the 
first observed HIV-1 diagnosis 

n = 7,978 (31.0%)
Patients with no diagnosis for HIV-2b at any time and no antiretroviral agent  

before the first observed HIV-1 diagnosis 
n = 17,080 (66.5%)

Patients with ≥ 1 claim for any antiretroviral agent after the first observed HIV-1 diagnosis 
n = 3,652 (21.4%)

Patients with ≥ 1 claim in 2012 or after for any antiretroviral agent 
n= 1,084 (29.7%)

Patients who received an ART regimen including 1 PI, 1 INSTI, or 1 NNRTI, and ≥ 2 NRTIsc 

n = 974 (89.9%)

Patients who received an ART regimen within 360 days of first HIV-1 diagnosis 
n = 627 (64.4%)

Time to first treatment 
 ≤ 14 days n = 128 (20.4%)
 > 14 and ≤ 60 days n = 228 (36.4%)
 > 60 and ≤ 180 days n = 163 (26.0%)
 > 180 and ≤ 360 days n = 108 (17.2%)

aHIV-1 diagnosis was identified using ICD-9-CM codes 042, 795.71, and V08 and ICD-10-CM codes B20, R75, and Z21.
bHIV-2 diagnosis was identified using ICD-9-CM code 079.53 and ICD-10-CM code B97.35.
cAn ART regimen was defined based on claims filled ≤ 14 days of each other. 
ART = antiretroviral therapy; ICD-9-CM/ICD-10-CM = International Classification of Disease, Ninth/Tenth Revision, Clinical Modification; HIV = human 
immunodeficiency virus; INSTI = integrase strand transfer inhibitor; NNRTI = non-nucleoside reverse transcriptase inhibitor; NRTI = nucleoside reverse transcriptase 
inhibitor; PI = protease inhibitor.
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Demographic Characteristics at the First HIV Diagnosis
Age, gender, race, and insurance eligibility were similar across 
all cohorts; no statistically significant differences were found 
between patients treated ≤ 14 days of diagnosis and other 
cohorts (Table 1). Mean age was 39.9 (SD = 12.3) years, and 
42.7% of eligible patients were female. The proportion of 
patients residing in urban areas was 44.5%, 53.5%, 57.1%, 
and 61.1% for patients treated ≤ 14 days, > 14 and ≤ 60 days, 
> 60 and ≤ 180 days, and > 180 and ≤ 360 days, respectively, 
with statistically significant differences found between patients 
treated ≤ 14 days and those treated between > 60 and ≤ 180 
days and > 180 and ≤ 360 days. 

Clinical Characteristics During the 6-Month Pre-ART Period
During the 6-month period before ART initiation, 4.6% and 
5.6% of patients treated ≤ 180 days and between > 180 and 
≤ 360 days had ≥ 1 diagnosis of opportunistic infection within 
that time period, respectively (Table 1). During the same 
period, 43.8% of patients treated ≤ 14 days had a procedure to 
detect an infection (such as HIV or viral hepatitis) by RNA or 
DNA sequencing; 64.9%, 69.9%, and 37.0% of patients treated 
between > 14 and ≤ 60, > 60 and ≤ 180, and > 180 and ≤ 360 
days had such procedure, respectively. Proportions of similar 
magnitude were observed for other tests and procedures, such 
as comprehensive metabolic panels, syphilis tests, and CD4 
and CD8 T-cell counts. 

The proportion of patients with anxiety disorders was gen-
erally higher with delay of ART initiation (4.7%, 9.6%, 14.7%, 

and 13.0% for patients treated ≤ 14 days, > 14 and ≤ 60 days, 
> 60 and ≤ 180 days, and > 180 and ≤ 360 days, respectively), 
with statistically significant differences found between those 
treated ≤ 14 days and those treated between > 60 and < 180 
days and > 180 and ≤ 360 days. The proportion of patients 
with depressive disorders was similar across all cohorts: 12.5%, 
16.7%, 17.2%, and 17.6% for patients treated ≤ 14 days, > 14 
and ≤ 60 days, > 60 and ≤ 180 days, and > 180 and ≤ 360 days, 
respectively. The proportion of patients with substance-related 
and addictive disorders was generally higher with delay of ART 
initiation (11.7%, 15.8%, 25.2%, and 19.4% for patients treated 
≤ 14 days, > 14 and ≤ 60 days, > 60 and ≤ 180 days, and > 180 
and ≤ 360, respectively), with statistically significant differ-
ences found between patients treated ≤ 14 days and between 
> 60 and ≤ 180 days only. 

Accumulated Medical Costs After HIV Diagnosis
During the 6- and 12-month periods after HIV diagnosis, 
accumulated medical costs were generally higher with delay 
of ART initiation. In the 6-month period, medical costs were 
$9,665, $12,818, $14,422, and $18,048 for patients treated ≤ 14 
days, > 14 and ≤ 60 days, > 60 and ≤ 180 days, and > 180 and 
≤ 360 days, respectively. In the 12-month period, medical costs 
ranged from $14,256 for patients treated ≤ 14 days to $25,317 
for those treated between > 180 and ≤ 360 days.

Increasing the observation period to 24 or 36 months after 
HIV diagnosis yielded similar results. Medical costs ranged from 
$18,086 to $32,841 for patients treated ≤ 14 days and between 
> 180 and ≤ 360 days, respectively, in the 24-month period. 

FIGURE 2 Cumulative Proportion of Patients Initiated on ART Since First HIV Diagnosis
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Accumulated Total Health Care Costs After HIV Diagnosis
During the first 6-month period after HIV diagnosis, total 
health care costs were lower with increasing delay of ART 
initiation (Figure 3). Similar patterns were found over the 
12- and 24-month periods after HIV diagnosis. Increasing the 
observation period to 36 months post-HIV diagnosis resulted 
in smaller total health care costs for patients who initiated 
treatment earlier. The higher costs for earlier initiators were 
mostly driven by higher pharmacy costs. However, these were 
offset by reduced medical costs over the 36-month period after 
HIV diagnosis.

During the 36-month period, the same costs ranged from 

$23,447 to $43,067 for the first and last cohorts, respectively. 

Lower medical costs for patients who initiated treatment 

≤ 14 days and between > 14 and ≤ 60 days were driven by 

generally lower combined costs for inpatient stays, emergency 

room visits, and other services (6-month period: $8,191 [≤ 14 

days], $10,822 [> 14 and ≤ 60 days], $12,427 [> 60 and ≤ 180 

days], and $15,062 [> 180 and ≤ 360 days]; 36-month period: 

$16,982 [≤ 14 days], $16,059 [> 14 and ≤ 60 days], $25,410 [> 60 

and ≤ 180 days], and $26,556 [> 180 and ≤ 360 days]).

Timeliness of Receipt of ART

All 
N = 627

≤ 14 Days 
n = 128

> 14 and  
≤ 60 Days 

n = 228

> 60 and  
≤ 180 Days 

n = 163

> 180 and  
≤ 360 Days 

n = 108

Time to treatment (days), mean ± SD 88.8 ± 94.8 5.3 ± 5.2 32.8 ± 12.5a 115.5 ± 36.0a 265.8 ± 49.8a

Age at HIV diagnosis (years), mean ± SD 39.9 ± 12.3 40.5 ± 11.6 38.9 ± 12.9 40.7 ± 12.4 39.7 ± 11.5
Female, % 42.7 44.5 42.5 41.7 42.6
Race, %

White 25.4 25.8 27.6 17.8 31.5
Black 53.9 54.7 50.9 63.2 45.4
Otherb 20.7 19.5 21.5 19.0 23.1

State, %      
Iowa 16.1 10.9 20.2a 13.5 17.6
Kansas 1.8 0.8 1.3 3.7 0.9
Mississippi 25.0 29.7 23.2 20.9 29.6
Missouri 27.0 30.5 26.8 28.2 21.3
New Jersey 20.9 17.2 17.5 27.6a 22.2
Wisconsin 9.3 10.9 11.0 6.1 8.3

Region characteristics, %
Urban 53.9 44.5 53.5 57.1a 61.1a

Suburban 30.8 39.1 28.5a 30.7 25.9a

Rural 15.3 16.4 18.0 12.3 13.0
Insurance eligibility, %

Capitated/fee-for-service coverage
Capitated only 26.5 25.0 25.9 26.4 29.6
Fee-for-service only 44.7 46.9 43.4 41.7 49.1
Combination of capitated and fee-for- service 28.9 28.1 30.7 31.9 21.3

Dual Medicaid/Medicare coverage 17.1 17.2 16.7 18.4 15.7
Patients who initiated a single tablet regimen, % 58.5 63.3 57.5 57.7 56.5
Patients who initiated a multiple tablet regimen, % 41.5 36.7 42.5 42.3 43.5
ART regimen received at the index date, % 

PI-based regimen 24.1 21.1 24.1 25.8 25.0
Darunavir-based regimen 9.6 6.3 10.1 11.0 10.2
Atazanavir-based regimen 8.8 7.0 8.8 9.8 9.3
Lopinavir-based regimen 4.9 7.0 4.4 4.3 4.6
Other PI-based regimenc 0.8 0.8 0.9 0.6 0.9

INSTI-based regimen 34.1 30.5 36.0 32.5 37.0
Elvitegravir-based regimen 16.9 15.6 17.1 16.6 18.5
Dolutegravir-based regimen 10.2 7.8 12.3 9.2 10.2
Raltegravir-based regimen 7.0 7.0 6.6 6.7 8.3

TABLE 1 Demographic and Clinical Characteristics

continued on next page
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Patients who initiated ART between > 180 and ≤ 360 days expe-
rienced the least pronounced cost reductions (i.e., $3,028 in the 
6-month period vs. $2,310 in the 36-month period). 

Patients who initiated ART ≤ 14 days and between > 14 and 
≤ 60 days of diagnosis experienced reductions in both PPPM 
medical and PPPM pharmacy costs from 6 to 36 months after 
HIV diagnosis. Patients who initiated ART between > 60 and 
≤ 180 and > 180 and ≤ 360 days experienced increases in phar-
macy costs from 6 to 36 months after diagnosis. 

In the 6- and 12-month periods, total health care costs PPPM 
were smaller for the 2 cohorts who initiated treatment later, 
because of delays in ART initiation resulting in reduced phar-
macy-related costs. In the 24- and 36-month periods, patients 
who initiated treatment ≤ 14 days of diagnosis had lower 
PPPM total health care costs than those who initiated between 
> 14 and ≤ 360 days. This result was driven by lower PPPM 
medical costs that offset higher pharmacy costs over longer  

In the 12-, 24-, and 36-month periods, medical costs 
accounted for approximately 35% of total health care costs 
for patients initiating an ART ≤ 14 days of diagnosis, and for 
36% to 83% of total health care costs for those who initiated 
between > 14 and ≤ 360 days. 

Monthly Total Health Care Costs After HIV Diagnosis
Patients initiated on an ART ≤ 14 days and between > 14 and 
≤ 60 days of their first HIV diagnosis experienced greater reduc-
tions in PPPM total health care costs over time than those who 
initiated later (Figure 4). For patients who received ART ≤ 14 
days, total health care costs PPPM fell from $3,636 over the 
6-month period to $2,058 over the 36-month period. Similar 
results were found for patients who initiated ART between > 14 
and ≤ 60 days of diagnosis. For the cohort who initiated treat-
ment between > 60 and ≤ 180 days of HIV diagnosis, total health 
care costs PPPM decreased more modestly over all time periods. 

Timeliness of Receipt of ART

All 
N = 627

≤ 14 Days 
n = 128

> 14 and  
≤ 60 Days 

n = 228

> 60 and  
≤ 180 Days 

n = 163

> 180 and  
≤ 360 Days 

n = 108

ART regimen received at the index date, % 
NNRTI-based regimen 41.8 48.4 39.9 41.7 38.0

Efavirenz-based regimen 26.5 32.8 25.0 25.8 23.1
Rilpivirine-based regimen 13.6 14.8 12.7 13.5 13.9
Other NNRTI-based regimend 1.8 0.8 2.2 2.5 0.9

Patients with ≥ 1 diagnosis of an opportunistic infectione in the 
6-month period before ART, %

4.8 4.7 4.8 4.3 5.6

Location of first HIV diagnosis, %
Emergency room 3.0 2.3 3.5 3.1 2.8
Inpatientf 11.2 7.0 13.2 11.0 12.0

Pathology and laboratory procedures and services received in the 6-month period before ART, %
Infectious agent detection by nucleic acid 57.1 43.8 64.9a 69.9a 37.0
Complete blood count 50.6 42.2 56.6a 54.0a 42.6
Comprehensive metabolic panel 49.4 36.7 57.0a 58.3a 35.2
T cells: absolute CD4 and CD8 count 42.1 34.4 46.9a 52.8a 25.0
Syphilis test, nontreponemal antibody 37.5 28.1 44.7a 50.9a 13.0a

Lipid panel 31.4 25.0 37.7a 36.2a 18.5
Hepatitis B surface antibody 26.0 20.3 38.2a 24.5 9.3a

Hepatitis C antibody 27.0 20.3 38.6a 28.2 8.3a

Infectious agent antigen detection by immunoassay technique 23.1 18.0 34.2a 22.7 6.5a

Urinalysis 22.6 14.1 26.3a 27.6a 17.6
aStatistically significant difference at the 5% level versus the ≤ 14 days cohort.
bIncludes Hispanic patients and patients for whom race was unknown.
cIncludes fosamprenavir- and nelfinavir-based regimens.
dIncludes etravirine- and nevirapine-based regimens.
eThe opportunistic infections considered were pneumocystis pneumonia, toxoplasma gondii encephalitis, mycobacterium tuberculosis infection, disseminated mycobacterium 
avium complex disease, histoplasma capsulatum infection, coccidiodomycosis, cryptococcosis, and cytomegalovirus disease. 
fThe first HIV diagnosis was recorded during an inpatient stay that lasted ≤10 days because patients whose first observed HIV diagnosis was recorded during an inpatient 
stay that lasted > 10 days were excluded.
ART = antiretroviral therapy; CD = cluster of differentiation; HIV = human immunodeficiency virus; INSTI = integrase strand transfer inhibitors; NNRTI = non-nucleoside 
reverse transcriptase inhibitors; PI = protease inhibitor; SD = standard deviation.

TABLE 1 Demographic and Clinical Characteristics (continued)
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time periods. Lower medical costs for the ≤ 14 days cohort com-
pared with other groups were driven by lower combined costs for 
inpatient stays, emergency room visits, and other services.

■■ Discussion 
This study showed that, among Medicaid-covered adult PLWH 
prescribed ART within 1 year of their HIV diagnosis, 20.4% of 
patients initiated an ART regimen ≤ 14 days. A significant pro-
portion of patients delayed treatment beyond 6 months, and 
even more patients delayed treatment beyond 1 year and were 
excluded from this analysis. 

In cases where ART must be started before HIV drug resis-
tance results are available (e.g., for a patient with acute HIV or 
when rapid initiation of ART is warranted),14 DHHS guidelines 
recommend initiating boosted darunavir with TAF/emtric-
itabine or dolutegravir with TAF/emtricitabine. However, most 
patients included in the present study were initiated on other 
regimens. More specifically, 48.4% of rapid initiators used 
NNRTI-based regimens even though this class of agent is more 

susceptible to drug resistance. However, it cannot be excluded 
that some patients may have received an NNRTI-based regi-
men after negative resistance test results were obtained for this 
drug class. The high proportion of nonconformity to optimal 
ARTs can be partially explained by the fact that our study 
period (2012-2017) preceded the publication of new guidance 
to initiate ART at any given CD4 cell count, though other fac-
tors, such as patients’ willingness to pay and the addition/
removal of guideline-recommended regimens over time,14 may 
also play a role. Thus, patients could have received their first 
ART at a time when the experimental evidence on early ART 
initiation, such as the results of the START and TEMPRANO 
trials,12,14 and therapeutic guidance to rapidly initiate patients 
were more limited. 

To the best of our knowledge, this is the first real-world 
evaluation of the relationship between rapid initiation and 
medical, pharmacy, and total health care costs. Studies that 
have analyzed the relationship between time to ART initia-
tion and health care resource utilization found mixed results. 

FIGURE 3 Total Accumulated Health Care Costs in the 6, 12, 24, and 36 Months After HIV Diagnosisa 
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The START clinical trial, which assigned patients with CD4 + 
levels > 500 cells/µL to either immediate or deferred ART ini-
tiation (i.e., until CD4 + levels fell ≤ 350 cells/µL or patients 
had clinical events requiring ART), found that over an average 
follow-up period of 3 years, unscheduled hospitalizations were 
similar in both groups.11 A study of PLWH in France and the 
United Kingdom found that among patients who initiated ART 
≤ 6 months after diagnosis, those who initiated ART ≥ 30 days 
after diagnosis had shorter hospital stays (estimated over a 
6-month period).30 Conversely, the current study showed that 
over the 6-, 12-, 24-, and 36-month periods following diagno-
sis, medical costs were lower for rapid initiators. Furthermore, 
total health care costs were lower for rapid initiators (treated 
≤ 14 days) in the 24- and 36-month periods. This is explained 
by initially higher pharmacy costs that were offset by lower 
medical costs over longer time periods for rapid initiators.

Prior evidence suggests that higher CD4 cell count, drug 
use, and psychological distress are associated with delayed 
ART initiation or poor adherence.14,31-33 Results from our study 

show that patients with delayed ART had higher levels of 
anxiety and substance-related and addictive disorders than 
those who initiated treatment ≤ 14 days. Although DHHS and 
other treatment guidelines advocate for treatment of all indi-
viduals regardless of CD4 + cell count, they also acknowledge 
the importance of adherence to ART as a lifelong treatment. 
Our findings represent an opportunity to educate health care 
providers that mental illness, substance use, and some psycho-
social challenges are not reasons to withhold ART. However, 
it is recommended to delay ART initiation until the patient 
demonstrates willingness to initiate ART.14 Because treatment 
nonadherence is more likely in patients with mental health 
issues and may be associated with drug-resistance muta-
tions,34-37 clinicians should recognize potential interventions 
that can improve adherence and prevent drug resistance from 
occurring. DHHS guidelines recommend avoiding efavirenz- 
and rilpivirine-based regimens for patients with psychiatric 
illnesses because they can exacerbate symptoms and lead to 
increased neuropsychological adverse events.14 Prior studies 
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■■ Conclusions
This study showed that among ART-treated adult patients diag-
nosed with HIV and insured by Medicaid, approximately two 
thirds were prescribed ART within 1 year of diagnosis; among 
them, only 1 in 5 initiated ART rapidly (≤ 14 days). Therefore, 
a clinical and economic opportunity remains to treat and initi-
ate patients on ART more rapidly. Accumulated medical costs 
were considerably lower for patients who initiated ART rapidly 
versus those who delayed ART. This was observed as early as  
6 months after diagnosis and continued up to 36 months after 
diagnosis. The lower total accumulated health care costs (medi-
cal and pharmacy) for rapid initiators in the 24- and 36-month 
periods after HIV diagnosis highlight the long-term benefits of 
rapid ART initiation. Finally, the decrease in medical costs may 
suggest an important clinical benefit of rapid initiation. 

have found that patients initiated on STRs were 80% more 
adherent than those initiated on MTRs,38 suggesting that the 
availability of an STR regimen might help guide the choice of 
ART regimen when rapid initiation is warranted. Additionally, 
patients with historically poor adherence or patients who are 
likely to be less engaged in care may be more at risk to develop 
resistance and should be treated with a boosted PI, dolutegra-
vir and TAF/emtricitabine, or bictegravir, because these agents 
have a higher genetic barrier to resistance (although data on 
bictegravir’s efficacy in this population is not yet available).14

Limitations
This study has some limitations to consider. As with all claims 
data sources, Medicaid data may contain inaccuracies or omis-
sions in diagnoses, billing, and other variables, although this is 
not expected to differ between cohorts. The Medicaid data used 
in this study came from 6 states and may not be generalizable 
to the overall Medicaid population, other states, non-Medicaid 
patients, or noninsured patients. Furthermore, Medicaid PLWH 
may be different and could receive different types of ART com-
pared with non-Medicaid PLWH. In addition, antiretroviral 
claims were assumed to indicate their use. However, patients 
might not have adhered to the ART regimen as prescribed. 
Although patients were excluded if they had an antiretroviral 
claim other than pre-exposure prophylaxis before the first 
HIV diagnosis, some patients may have received an antiretro-
viral from another source, such as the Ryan White HIV/AIDS 
Program,39 which is not recorded in Medicaid data. Of note, 347 
of 974 (35.6%) patients were excluded from the study because 
they initiated an ART regimen > 360 days after the first HIV 
diagnosis; therefore, the proportion of patients on rapid ART 
initiation (i.e., treated ≤ 14 days) has been overestimated. 

Although DHHS guidelines recommend performing sev-
eral laboratory tests before ART initiation (e.g., screening for 
hepatitis B and hepatitis C, CD4 + cell count, and urinalysis),14 
patients were not required to have received tests to be included 
in this study. Cost analyses were performed over 6, 12, 24, and 
36 months following the first HIV diagnosis using an intent-
to-treat approach. In the present study, many patients received 
ART before the DHHS recommendation to initiate ART imme-
diately in all PLWH regardless of CD4 cell counts. Because 
of this, the contemporary proportion of patients with rapid 
initiation may be higher than that reported here. Moreover, 
cost results should be interpreted as reflecting the payer’s per-
spective. Amounts paid by other insurers, such as Medicare 
for patients with dual Medicare/Medicaid eligibility, were not 
captured using Medicaid data. 

Finally, given the descriptive nature of the study, no adjust-
ments were made for changes in ART regimen in the study or 
for differences in characteristics before and after ART initiation 
within each cohort. Additionally, no adjustments were made 
for differences in characteristics across cohorts.
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APPENDIX Study Design Scheme

First day of 
data availability

Date of diagnosis of HIV: 
Index date

Date of ART 
initiation

End of data availability: 
Plan disenrollment, loss of 

follow-up, death, or data cut-off

6-month period before 
HIV diagnosis

Period between HIV 
diagnosis and ART

6-month period before ART

6, 12, 24, or 36 months after HIV diagnosis

Continuous eligibility

ART = antiretroviral therapy; HIV = human immunodeficiency virus.
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