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Background. The Ryan White (RW) program funds medical and other support services for low-income persons with HIV,
significantly improving progress along the HIV care continuum. Although the program has shown overall improvements in
achievement of viral suppression, the relative contributions of changes in clinical practice and RW service components to the
optimization of the HIV care continuum, particularly for those with new HIV diagnoses, remain unknown.

Methods. The target population was patients with recent HIV diagnoses who received care at RW-funded clinics in the greater
New Haven area between 2009 and 2018. Client data were extracted from the RW-funded database, CAREWare, and the electronic
medical record. Primary outcomes included time between HIV diagnosis and first HIV primary care (PC) visit, antiretroviral
therapy (ART) initiation, and viral suppression (VS).

Results. There were 386 eligible patients. Between 2009 and 2018, the median number of days from HIV diagnosis to first PC
visit decreased from 58.5 to 8.5 days, and ART initiation decreased from 155 to 9 days. In 2018, 86% of participants achieved viral
suppression within 1 year, compared with 2.5% in 2009. Patients who initiated single-tablet ART and integrase inhibitor–containing
regimens were more likely to reach viral suppression within 1 year (P, .001). Receipt of medical case management services was also
associated with achieving viral suppression (P, .001).

Conclusions. Longitudinal improvements over 10 years in ART initiation and viral suppression were observed due to clinical
advances and their effective implementation through the RW comprehensive care model. Further study of the essential components
promoting these outcomes is needed.
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In the United States, there are currently about 1.2 million peo-
ple with HIV (PWH) [1]. The federal Ryan White (RW) HIV/
AIDS Program, authorized in 1990 and administered by the
Health Resources and Services Administration (HRSA), funds
comprehensive HIVmedical care, medication, and support ser-
vices for low-income PWH. Over half of PWH in the United
States receive services through RW programs [2], which serve
vulnerable patients who suffer disproportionately poor health
outcomes due to disparities in social determinants of health
and access to care [3]. The achievement of viral suppression

among PWH is an essential component of the federal initiative
Ending the HIV Epidemic in the United States; the RW pro-

gram offers major contributions to these federal goals, achiev-

ing viral suppression in 89.4% of clients compared with the

national viral suppression rate of 66% [2]. These favorable clin-

ical outcomesmay be attributed, in part, to frequently used core

services such as outpatient ambulatory health, medical case

management (MCM), substance abuse and mental health ser-

vices, as well as noncore services including medical transporta-

tion, housing, food, and emergency financial assistance [3].

Such services accelerate progress along the HIV care continu-

um for people who are newly diagnosed with HIV. The HIV

care continuum is a framework that outlines steps essential to

the achievement of viral suppression, including linkage to pri-

mary care (PC), initiation of antiretroviral therapy (ART), and

viral suppression (,200 copies/mL) [4].
Over the past few decades, significant improvements have

been made in the achievement of viral suppression among
PWH. Such improvements can be attributed to the widespread
availability and utilization of ART since 1996 [5]. More recently
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approved forms of ART are increasingly effective, more conve-
niently formulated, and better tolerated. In addition to im-
provements in ART availability, previous studies have shown
improved clinical outcomes among individuals who initiate
ART following diagnosis regardless of CD4+ cell count [6,
7]. Early initiation of ART has been shown to improve clinical
outcomes by promoting continuity in care, decreasing time to
virologic suppression, and increasing overall suppression rates
[8, 9]. Other advantages include decreased size of the HIV res-
ervoir and risk of AIDS-defining and non-AIDS-defining con-
ditions [10, 11]. Additionally, utilizing ART for treatment as
prevention decreases HIV community viral load, thus reducing
HIV transmission [12–14].

Given this growing evidence of the utility of early ART initi-
ation, guidelines have included recommendations for shorten-
ing the time between initial HIV diagnosis and ART initiation
[15]. Through its comprehensive care services, the RWprogram
offers resources that rapidly link patients to care following HIV
diagnosis, potentially minimizing the time between initial diag-
nosis andART initiation [16, 17]. In addition to efforts to short-
en times between diagnosis and ART initiation, the HRSA has
encouraged efforts to promote rapid ART start, citing models
similar to those in San Francisco and Atlanta that aim to initiate
ART on the same day as the first PC visit or within days of diag-
nosis [8, 18, 19]. However, there is a lack of data presenting the
impact of traditional RW-supported services on steps of the
HIV care continuum, particularly on patients with newly diag-
nosed HIV. This study evaluates longitudinal data of people
with recent HIV diagnoses from 4 RW-funded clinics in New
Haven, Connecticut, to examine the trends in patient outcomes
and the factors associated with linkage to care, ART initiation,
and viral suppression.

METHODS

RW-Funded Clinics in New Haven, Connecticut

New Haven County is an Eligible Metropolitan Area (EMA)
that has received RW Part A funding since 1995. Since
2009, the New Haven Part A office has administered funds
through the Lead Agency, a model that requires a single subre-
cipient (in each of 5 regions) to coordinate administration and
governance of grant funds to community subcontractors. The
Lead Agency in the New Haven Region is Yale University
School of Medicine, which coordinates a multistakeholder
group (the RW Care Continuum) that includes 4 HIV clinics,
a community health care van, 2 housing agencies, an inpatient
substance abuse rehabilitation agency, and other community-
based AIDS service organizations that offer support services.

Study Design

This was a retrospective longitudinal study to assess outcomes
along the HIV continuum of care for people who received a

new diagnosis of HIV (January 1, 2009, and December 31,
2018) and who received clinical care at a participating
RW-funded clinic in NewHaven. Eligible participants were fol-
lowed for at least 1 year following diagnosis to monitor for viral
suppression and other clinical outcomes.

Eligibility Criteria

Study participants were included if they met the following cri-
teria: (1) aged 18 years and above; (2) diagnosed with HIV be-
tween January 1, 2009, and December 31, 2018; (3) received
outpatient care at any of the study sites within the New
Haven RW Care Continuum group; (4) did not initiate ART
during inpatient admission. A person with a new diagnosis
was defined as someone with a first known recorded
HIV-positive test within the medical care system.

Data Extraction

Client data were extracted from CAREWare, which is a free,
scalable HRSA-supported software program for managing
and monitoring HIV clinical and supportive care. Individual
information about services, laboratory results, clinical finds,
and demographics are collected and entered manually into
CAREWare. Data extraction and manual data entry are per-
formed on a routine basis at each agency by their respective
clinic staff and are monitored for accuracy by RW-Part
A-funded medical case managers and data managers. A New
Haven–specific RW Quality Committee meets monthly and is
a group of medical care providers and data managers from
each of the RW-funded clinics. The committee follows the stan-
dards of care provided by the HRSA and conducts quality im-
provement projects to ensure that performance measures are
being met. Data integrity is an ongoing project run by the com-
mittee, and results are reported to the RyanWhite Part A Office
during quarterly state-wide quality assurance meetings.
Furthermore, in accordance with HRSA requirements, each
clinic/agency that receives Ryan White Part A funding submits
the Ryan White HIV/AIDS Program Services Report (RSR) to
the Part A office. CAREWare data are stored in a remote server
in Hartford, Connecticut, and are available for different clinics
from the Part A Office.
Patient information extracted included demographics, HIV

risk factors, mental health and substance use comorbidities,
date of HIV diagnosis, date of primary care visits, date of
ART initiation, viral suppression status and date first measured,
and type of ART initiated. Data sources included CAREWare
and the electronic medical record; all clinical sites used EPIC
(Verona, WI, USA). The data were manually entered into
Microsoft Excel spreadsheets.

Primary Outcome Measures

The 3 primary outcomes were time between initial HIV diagno-
sis and (1) first primary care visit, (2) ART initiation, and (3)
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viral suppression within 1 year of diagnosis. ART initiation was
defined as a patient’s first documented prescription written by a
medical provider at a participating clinic. Viral suppression
was defined as a patient’s first measured viral load of ,200
copies/mL or an undetectable level.

Statistical Analysis

Demographic and clinical characteristics of eligible subjects were
summarizedby enrollment year usingdescriptive statistics. Linear
regression models were fit to examine the trend for the first 2 pri-
mary outcomes. Variable selection for multivariable models was
based on statistical significance from univariate analyses and clin-
ical relevance.Due to the fact that a lot ofmissingness in some key
outcomevariables occurred in the early years, a series of sensitivity
analyses was performed using a subgroup of patients from year
2014 to 2018 (Supplementary Table 1) to show the robustness
of the analysis. A logistic regression model was built to study
the trend of the viral suppression rate and the effects of demo-
graphic and clinical characteristics on the odds of achieving viral
suppressionwithin 1 year afterHIVdiagnosis. Thismodelwas ap-
plied to both complete cases and 20 multiple imputed data sets,
and the pooled results from multiple imputation were presented
(Supplementary Table 2). P values,.05 were considered statisti-
cally significant. All statistical analyses were performed using the
statistical software R4.0.2 [20].

Patient Consent

This study includes only aggregate data extracted from the
CAREWare database, so it did not require patients’ written
consent to be included in the study. CAREWare is a database
that is contractually required to be used by all grantees and sub-
grantees in the New Haven RW Part A program, and all pa-
tients are required to sign consent for inclusion in the
database as part of their routine clinical care. The information
recorded for this project is considered secondary research and
is coded in such a manner that the patients cannot be identified
directly or through identifiers linked to the patient. As such, the
Yale Human Investigations Committee did not require approv-
al at the time that the study was originally initiated.

RESULTS

Demographic and Clinical Characteristics

Between 2009 and 2018, there were 422 patients with new HIV
diagnoses; 36 patients were diagnosed or started ART as inpa-
tients and were not eligible for the study (Table 1). Of the eli-
gible 386 patients, the mean age at diagnosis was 37.3 years,
and 74.6% were male. Blacks/African Americans and Whites
accounted for 29.5% and 47.2% of patients, respectively.
Among risk factors, the proportion of men having sex with
men (MSM) increased longitudinally from 35.0% to 53.6%, het-
erosexual patients increased from 25.0% to 39.3%, and patients

with injection drug use (IDU) and perinatal transmission de-
creased from 35.0% to 7.1%. The proportion of patients with
AIDS at presentation was 29% in 2009 compared with 3.2%
in 2018. During the same time frame, the median initial
CD4+ cell count at the time of HIV diagnosis increased from
400 cells/mm3 to 457 cells/mm3. The proportion of patients
who were initially prescribed single-pill (fixed-dose combina-
tion) ART increased from 35.0% to 100.0%, and the proportion
of initial integrase strand transfer inhibitor (INSTI) prescrip-
tions increased from 7.5% to 92.9%. The proportion of patients
who utilized MCM services increased from 12.5% to 75.0%.

Primary Outcomes

Supplementary Figure 1 shows the algorithmic data flow of eligi-
ble patients and tracks patients for whom there weremissing data
for ART initiation (either due to noninitiation or not recorded) or
viral suppression.Overall, of 386 eligible patients, 316 (81.9%) ini-
tiated ART; of these, viral load suppression data at 1 year were re-
corded in 269 (83.5%). The primary outcomes are shown in
Table 2 and Figure 1. Themedian number of days from initial di-
agnosis to first PC visit decreased from 58.5 to 8.5 (P, .001)
(Figure 1A), and time to ART initiation decreased from 155 to 9
days (P, .001) (Figure 1B). Themedian number of days between
the first PC visit and ART initiation decreased from 28 to 0 days.
The proportion of patients with new diagnoses that achieved viral
suppressionwithin 1 year increased from2.5% to 85.7%. The time
from initial diagnosis to viral suppression decreased from amean
of 1040 to 61 days (P, .001) (Figure 1C).

Analysis of Factors Associated With Primary Outcomes

Table 3 shows analysis for the first 2 primary outcomes. On
univariate analysis, factors associated with time fromHIV diag-
nosis to first PC visit and time to ART initiation included year
of diagnosis (later years had shorter time to outcome) and use
of MCM services (use was associated with shorter time to out-
come). On multivariate analysis, factors associated with these
primary outcomes included year of diagnosis (patients diag-
nosed with HIV in later years had significantly shortened times
to both first PC visit [P, .001] and ART initiation [P, .001]).
Patients with HIV risk factors other than heterosexual or MSM
(such as IDU and perinatal) had significantly increased times to
ART initiation (P= .02). Additionally, patients with higher ini-
tial CD4+ cell counts had significantly longer periods to ART
initiation (P, .001) in both univariate and multivariate analy-
sis. In sensitivity analyses using complete cases from 2014 to
2018 (Supplementary Table 1), the decreasing trend in both
time to first PC visit and time to ART initiation remained sig-
nificant. The magnitude of effect for all variables of interest re-
mained the same, though some of them were no longer
statistically significant due to the small sample size in later
years. Therefore, we believe that the impact of missing data
on our major conclusions is limited.
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Table 4 shows analysis for time from HIV diagnosis to viral
suppression. On univariate analysis, year of diagnosis, race
(other vs White), time from diagnosis to ART initiation, and
time to first PC visit were significantly associated with viral
suppression within 1 year of diagnosis. Compared
with INSTI-containing regimens, patients initiated onTa
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Figure 1. A, Average number of days between initial HIV diagnosis and first PC
visit by enrollment year (year of initial HIV diagnosis) on a log10 scale. B, Average
number of days between initial HIV diagnosis and ART initiation by enrollment year
(year of initial HIV diagnosis) on a log10 scale. C, Average number of days from HIV
diagnosis to HIV viral suppression by enrollment year (year of initial HIV diagnosis).
Abbreviations: ART, antiretroviral therapy; PC, primary care.
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non-nucleoside reverse transcriptase inhibitors (odds ratio
[OR], 0.21; 95% CI, 0.11–0.38; P, .001) and other regimens
(OR, 0.22; 95%CI, 0.08–0.55; P= .0012) had lower odds of viral
suppression within 1 year of diagnosis. Patients on a single-pill
regimen were more likely to achieve viral suppression than
those on a multiple-pill regimen (OR, 2.4; 95% CI, 1.31–4.48;
P= .0048). Receipt of MCM services was significantly associat-
ed with achievement of viral suppression (OR, 2.4; 95% CI,
4.06–13.46; P, .001).

In the multivariate analysis, year of diagnosis and time from
diagnosis to ART initiation were the only 2 factors that re-
mained significant. Patients diagnosed in later years were
more likely to reach viral suppression (OR, 2.04; 95% CI,
1.59–2.73; P, .001), and increased time from diagnosis to
ART initiation was negatively associated with viral suppression
(OR, 0.999; 95% CI, 0.997–1.000; P= .01). To address the miss-
ingness in covariates, we utilized a 20-fold multiple imputation.
The pooled regression results in Supplementary Table 2 were
very close to the analysis based on the complete cases (Table 4).

DISCUSSION

Within RW-funded programs inNewHaven, Connecticut, a lon-
gitudinal analysis of people newly diagnosed with HIV infection

between 2009 and 2018 showed dramatic improvements in clini-
cal outcomes critical to theHIVCare continuum, notably demon-
strating an increase in the proportion of peoplewho achieved viral
suppression within 1 year of diagnosis from 2.5% to 85.7%. This
compares favorably with national estimates that show that about
85%of people newly diagnosedwithHIVhave achieved viral sup-
pression (but not necessarily within 1 year of diagnosis) [21].
Further, it compares favorably with a similar study in 2015 con-
ducted in New York City’s Ryan White Part A HIV Care
Coordination Program that identified HIV viral suppression
among 66.2% of people newly diagnosed with HIV [22].
Improvements in patient achievement of viral suppression

may be attributed to significant process improvements among
RW-funded clinics that accelerated the care continuum. Such
improvements were initiated by the Lead Agency model in
New Haven; all funded organizations met monthly to discuss
and optimize interventions. Such interventions throughout
the study period included a monthly subcommittee meeting
withmedical casemanagers to improve linkage to care, a quality
improvement effort to prioritize appointments within 48 hours
after referral for people newly diagnosed with HIV, and Early
Intervention Services, which began in 2011 and used unique
points of access such as a community health care van to rapidly
link individuals into care. Median initial CD4+ cell counts

Table 3. Univariate and Multivariate Analysis of Linear Regression Model for Time From Initial HIV Diagnosis to First PC Visit and ART Initiation

Variable

Univariate Analysis Multivariate Analysis

Time to First PC Visit, d Time to ART Initiation, d Time to First PC Visit,a d Time to ART Initiation,b d

Estimate
Standard
Error P Value Estimate

Standard
Error P Value Estimate

Standard
Error P Value Estimate

Standard
Error P Value

Year of diagnosis

Year of diagnosis −17 2.5 ,.001 –44 7.6 ,.001 –13 2.4 ,.001 –39.39 8.55 ,.001

Gender (R: female)

Male vs female –13 17 .43 –41 50 .41

Other vs female –61 71 .39 –190 190 .32

Age at diagnosis

Age at diagnosis 0.1 0.57 .86 –1.7 1.7 .33 –3.27 1.77 .07

Race (R: White)

Black vs White –4.4 16 .78 –2.8 47 .95 –29.32 45.92 .52

Other vs White 36 21 .08 –52 62 .4 –71.47 59.12 .23

AIDS at diagnosis (R: no)

Yes vs no –9.7 16 .55 –81 48 .092

HIV risk factor (R: heterosexual)

MSM vs
heterosexual

–7.4 15 .62 –40 44 .36 9.8 12 .42 –77.33 44.04 .08

Other vs
heterosexual

73 26 .0054 240 87 .0056 16 22 .45 202.67 83.23 .02

Initial CD4+, cells/mm3

Initial CD4+ count 0.007 0.021 .74 0.3 0.073 ,.001 0.006 0.02 .77 0.34 0.07 ,.001

Use of medical case management services (R: no)

Yes vs no –59 14 ,.001 –150 41 ,.001 –7.9 13 .55 –32.29 45.79 .48

Abbreviations: ART, antiretroviral therapy; MSM, men who have sex with men; PC, primary care.
aAnalysis using complete observations (n= 351).
bAnalysis using complete observations (n=308).
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increased over the study period, suggesting implementation of
earlier HIV testing. Following initial HIV diagnosis, there
were longitudinal improvements in earlier linkage to PC visits,
with individuals diagnosed in 2018 being linked into PC at ame-
dian of 8.5 days since initial HIV diagnosis. Shortened time be-
tween HIV diagnosis and PC visit was also found to be
significantly associated with improved odds of achieving viral
suppression within 1 year of diagnosis. Time from diagnosis
to ART initiation significantly improved between 2009 and
2018, with a median of 9 days among patients diagnosed with
HIV in 2018. Earlier ART initiation was also significantly asso-
ciated with increased odds of achieving viral suppression within
1 year of diagnosis and by 2018. However, further data are

needed to investigate the impact of the acceleration of ART ini-
tiation on long-term retention in care and durability of viral
suppression.
In addition to improvements among steps of the HIV care

continuum, improved viral suppression ratesmay also be attrib-
uted to changing national guidelines, which have evolved to in-
clude a universal ART treatment recommendation for patients
regardless of CD4+ cell count in 2012 and recommendations
for earlier ART initiation after HIV diagnosis. Additionally,
therapeutic options have improved; since 2009, the number of
conveniently formulated and highly effective ART options has
increased [23]. The convenience of a single pill promotes adher-
ence to ART; within our study population, by 2018, all patients
who were newly diagnosed with HIV were prescribed a single-
pill regimen. Further, a single-pill regimen was significantly as-
sociated with higher odds of viral suppression within 1 year of
HIV diagnosis compared with a multiple-pill regimen. The in-
creased adoption of INSTI-containing regimens is in line with
national guidelines andmay have also played a role in improved
viral suppression rates because INSTIs are generally better tol-
erated, have a favorable resistance profile, and showmore rapid
decline in viral load [24, 25]. The proportion of patients includ-
ed in our study who were initiated on an INSTI-containing reg-
imen following diagnosis increased between 2009 and 2018,
with 92.9% initiated on such regimens in 2018. Initiation of
an INSTI-containing regimen was also significantly associated
with increased odds of achieving viral suppression within 1
year, compared with non-nucleoside reverse transcriptase in-
hibitor and protease inhibitor regimens.
Given its comprehensive and multidisciplinary care model,

the RW program offers multifaceted services that serve as the
implementation arm for new guidelines and technologies and
has been linked to improved clinical outcomes [26, 27].
Specifically, MCM and its impact on care coordination have
been shown in other studies to be linked tomore rapid improve-
ments in HIV clinical outcomes including HIV viral loads [28].
In this study, use ofMCM services was similarly correlated with
increased odds of achievement of viral suppressionwithin 1 year
of diagnosis (univariate analysis). Such care coordination, as
well as resources dedicated to other supportive services within
the RW program (eg, substance use and mental health counsel-
ing, access to medications, provision of medical transportation,
housing, food), provides the potential for implementation of a
Rapid ART Start model without a complete program restruc-
ture. Current dedicated Rapid ART Start models aim to initiate
ART on the same day as HIV diagnosis and have been shown to
significantly improve rates of viral suppression among people
with new HIV diagnoses [8, 29–32]. Some of these programs
(outside of RW programs) require resource-intensive imple-
mentation. It is also possible that our particular RyanWhite sys-
tem of care coordination using a Lead Agency (Yale School of
Medicine) that partners with community clinics and other

Table 4. Univariate and Multivariate Analysis of Logistic Regression
Model for Odds of Achieving Viral SuppressionWithin 1 Year of Diagnosisa

Variable

Univariate Analysis Multivariate Analysis

OR 95% CI
P

Value OR 95% CI
P

Value*

Year of diagnosis

Year of diagnosis 2.3 1.92–3.0 ,.001 2.04 1.59–2.73 ,.001

Gender (R: female)

Male vs female 0.99 0.54–1.79 .98

Other vs female 1.7 −1.6–3.6 .66

Age at diagnosis

Age at diagnosis 0.99 0.97–1.01 .43

Race (R: White)

Black vs White 1.11 0.64–1.91 .72

Other** vs White 2.12 0.98–4.87 .06

AIDS at diagnosis (R: no)

Yes vs no 0.76 0.44–1.34 .34

HIV risk factor (R: heterosexual)

MSM vs
heterosexual

1.1 0.66–1.90 .67

Other*** vs
heterosexual

0.66 0.22–1.88 .43

Initial CD4+, cells/mm3

Initial CD4+ Count 1 1.00–1.00 .60

Use of medical case management services (R: no)

Yes vs no 7.4 4.06–13.46 ,.001 1.73 0.70–4.23 .23

Single or multiple pill initiated (R: multiple)

Single vs multiple 2.4 1.31–4.48 .0048 1.26 0.35–4.61 .73

ART class (R: INSTI)

NNRTI vs INSTI 0.21 0.11–0.38 ,.001 0.96 0.31–2.94 .95

Other vs INSTI 0.22 0.08–0.55 .0012 1.63 0.4–6.77 .49

Time from diagnosis to ART initiation, mo

Duration 0.92 0.89–0.95 ,.001 0.96 0.92–0.99 .02

Time from diagnosis to first PC visit, mo

Duration 0.75 0.65–0.86 ,.001 0.96 0.83–1.12 .60

Abbreviations: ART, antiretroviral therapy; INSTI, integrase strand transfer inhibitor; MSM,
men who have sex with men; NNRTI, non-nucleoside reverse transcriptase inhibitor; OR,
odds ratio; PC, primary care.

Bolded P-values are considered statistically significant (,0.05).

*P values from type III test.

**Denotes races including Asian, Hispanic, mixed, or unspecified race.

***Denotes risk factors including perinatal, injection drug use, transfusion, or unspecified.
aAnalysis using complete observations (n= 254).
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organizations may have facilitated interagency referrals due to
streamlined and efficient working relationships amongmultiple
stakeholders.

This study had several limitations. Data were extracted from
CAREWare, a database requiring manual data entry, and the
electronic medical record EPIC, presenting the possibility of er-
rors or missing data. Missing data were frequent, especially in
earlier years, given that EPIC was rolled out in the Ryan
White Care system in 2013. However, a sensitivity analysis
and multiple imputations were conducted to confirm the ro-
bustness of the analyses. Additionally, CAREWare data may
not account for transitions in care or relocations outside of
the RW-funded clinics, which previous studies have shown to
be common among PWH [33]. This may have affected our es-
timates of time to PC visit or ART initiation, as well as viral
suppression, if data were captured elsewhere. Additionally, ini-
tiation of ART data was based on prescription date andmay not
reflect actual filling of prescriptions.

CONCLUSIONS

Between 2009 and 2018, we observed longitudinal improve-
ments along the HIV cascade of care, such as decreased time
to primary care visit, ART initiation, and viral suppression,
among patients newly diagnosed with HIV receiving care with-
in a network of RW-funded clinics in NewHaven, Connecticut.
Longitudinal changes in therapeutic options (including INSTI
and single-pill regimens), as well as in ART initiation guide-
lines, have contributed to the successful achievement of HIV vi-
ral suppression. Additionally, the RW program serves as the
necessary implementation arm by providing comprehensive
care services, including MCM, which coordinates care for all
patients but particularly during the vulnerable time period im-
mediately following initial HIV diagnosis. The existing infra-
structure within the RW program can be further adapted to
accelerate rapid ART after initial diagnosis.

Acknowledgments
We acknowledge the work of Dr. Monica Mercon, Tequetta Valeriano,

Thomas Butcher, Arvil Alicea, and the New Haven Ryan White Part A
community partners, providers, and data entry staff. We thank Dr.
Onyema Ogbuagu for his helpful comments.
Financial support. This work was supported by the HRSA Ryan White

Care Act, Part A (I.D.# A19-0306).
Potential conflicts of interest. All authors: no reported conflicts. All au-

thors have submitted the ICMJE Form for Disclosure of Potential Conflicts
of Interest. Conflicts that the editors consider relevant to the content of the
manuscript have been disclosed.
Author contributions. A.Z., C.R., A.E., and M.V. contributed to the

study conception and design. X.Z. and Y.D. conducted statistical analyses.
All authors contributed to the writing and approval of the final manuscript.

References
1. Centers for Disease Control and Prevention. Diagnoses of HIV Infection in the

United States and Dependent Areas, 2019. Centers for Disease Control and
Prevention; 2019.

2. US Department of Health and Human Services, Health Resources and Services
Administration, HIV/AIDS Bureau. Ryan White HIV/AIDS Program
Highlights. Advancing Innovation to End the HIV Epidemic. US Department
of Health and Human Services; 2019.

3. Weiser J, Beer L, Frazier EL, et al. Service delivery and patient outcomes in Ryan
White HIV/AIDS Program–funded and –nonfunded health care facilities in the
United States. JAMA Intern Med 2015; 175:1650–9.

4. Kay ES, Batey DS,MugaveroMJ. TheHIV treatment cascade and care continuum:
updates, goals, and recommendations for the future. AIDS Res Ther 2016; 13:35.

5. Carpenter CC, Fischl MA, Hammer SM, et al. Antiretroviral therapy for HIV in-
fection in 1996: recommendations of an international panel. International AIDS
Society-USA. JAMA 1996; 276:146–54.

6. TEMPRANO ANRS 12136 Study Group, Danel C, Moh R, et al. A trial of early
antiretrovirals and isoniazid preventive therapy in Africa. N Engl J Med 2015;
373:808–22.

7. The INSIGHT START Study Group, Lundgren JD, Babiker AG, et al. Initiation of
antiretroviral therapy in early asymptomatic HIV infection. N Engl J Med 2015;
373:795–807.

8. Bacon O, Chin J, Cohen SE, et al. Decreased time from HIV diagnosis to care,
ART initiation, and virologic suppression during the Citywide RAPID Initiative
in San Francisco. Clin Infect Dis 2021; 73:e122–8.

9. Ford N, Migone C, Calmy A, et al. Benefits and risks of rapid initiation of antire-
troviral therapy. AIDS 2018; 32:17–23.

10. Jain V, Hartogensis W, Bacchetti P, et al. Antiretroviral therapy initiated within 6
months of HIV infection is associated with lower T-cell activation and smaller
HIV reservoir size. J Infect Dis 2013; 208:1202–11.

11. Chéret A, Bacchus-Souffan C, Avettand-Fenoël V, et al. Combined ART started
during acute HIV infection protects central memory CD4+T cells and can induce
remission. J Antimicrob Chemother 2015; 70:2108–20.

12. Granich RM, Gilks CF, Dye C, De Cock KM, Williams BG. Universal voluntary
HIV testing with immediate antiretroviral therapy as a strategy for elimination
of HIV transmission: a mathematical model. Lancet 2009; 373:48–57.

13. Das M, Chu PL, Santos G-M, et al. Decreases in community viral load are accompa-
niedbyreductions innewHIV infections in SanFrancisco.PLoSOne2010;5:e11068.

14. Montaner JS, Lima VD, Harrigan PR, et al. Expansion of HAART coverage is as-
sociated with sustained decreases in HIV/AIDS morbidity, mortality and HIV
transmission: the “HIV Treatment as Prevention” experience in a Canadian set-
ting. PLoS One 2014; 9:e87872.

15. Antiretroviral Therapy Cohort Collaboration. Survival of HIV-positive patients
starting antiretroviral therapy between 1996 and 2013: a collaborative analysis
of cohort studies. Lancet HIV 2017; 4:e349–56.

16. Ulett KB, Willig JH, Lin H-Y, et al. The therapeutic implications of timely linkage
and early retention in HIV care. AIDS Patient Care STDS 2009; 23:41–9.

17. MugaveroMJ, LinH-Y,Willig JH, et al.Missed visits andmortality among patients
establishing initial outpatient HIV treatment. Clin Infect Dis 2009; 48:248–56.

18. Colasanti J, Kelly J, Pennisi E, et al. Continuous retention and viral suppression
provide further insights into the HIV care continuum compared to the cross-
sectional HIV care cascade. Clin Infect Dis 2016; 62:648–54.

19. Health Resources and Services Administration. Rapid Antiretroviral Therapy
(ART) Start in the Ryan White HIV/AIDS Program – Dissemination
Assistance Provider. Health Resources and Services Administration; 2020.

20. R: A Language and Environment For Statistical Computing. R Core Team; 2020.
Available at: https://www.r-project.org/index.html. Accessed December 16, 2021.

21. Centers forDiseaseControl andPrevention. Behavioral and clinical characteristics
of persons receiving medical care for HIV infection—medical monitoring project,
United States, 2014 cycle (June 2014–May 2015). HIV Surveillance Special Report.
2016. Available at: https://www.cdc.gov/hiv/pdf/library/reports/surveillance/cdc-
hiv-surveillance-special-report-number-17.pdf. Accessed December 16, 2021.

22. Irvine MK, Chamberlin SA, Robbins RS, et al. Improvements in HIV care engage-
ment and viral load suppression following enrollment in a comprehensive HIV
care coordination program. Clin Infect Dis 2015; 60:298–310.

23. Tseng A, Seet J, Phillips EJ. The evolution of three decades of antiretroviral ther-
apy: challenges, triumphs and the promise of the future. Br J Clin Pharmacol
2015; 79:182–94.

24. Jacobson K, Ogbuagu O. Integrase inhibitor-based regimens result in more rapid
virologic suppression rates among treatment-naïve human immunodeficiency vi-
rus–infected patients compared to non-nucleoside and protease inhibitor–based
regimens in a real-world clinical setting: a retrospective cohort study. Medicine
(Baltimore) 2018; 97:e13016.

25. D’Abbraccio M, Busto A, De Marco M, Figoni M, Maddaloni A, Abrescia N.
Efficacy and tolerability of integrase inhibitors in antiretroviral-naive patients.
AIDS Rev 2015; 17:171–85.

8 • OFID • Zhao et al

https://www.r-project.org/index.html
https://www.cdc.gov/hiv/pdf/library/reports/surveillance/cdc-hiv-surveillance-special-report-number-17.pdf
https://www.cdc.gov/hiv/pdf/library/reports/surveillance/cdc-hiv-surveillance-special-report-number-17.pdf


26. Bradley H, Viall AH, Wortley PM, Dempsey A, Hauck H, Skarbinski J. Ryan
White HIV/AIDS program assistance and HIV treatment outcomes. Clin Infect
Dis 2016; 62:90–8.

27. Doshi RK, Milberg J, Isenberg D, et al. High rates of retention and viral suppres-
sion in the US HIV safety net system: HIV care continuum in the Ryan White
HIV/AIDS Program, 2011. Clin Infect Dis 2015; 60:117–25.

28. López JD, Shacham E, Brown T. The impact of the Ryan White HIV/AIDS med-
ical case management program on HIV clinical outcomes: a longitudinal study.
AIDS Behav 2018; 22:3091–9.

29. Halperin J, Conner K, Butler I, et al. A care continuum of immediate ART for
newly diagnosed patients and patients presenting later to care at a federally qual-
ified health center in New Orleans. Open Forum Infect Dis 2019; 6:XXX–XX.

30. Pilcher CD, Ospina-Norvell C, Dasgupta A, et al. The effect of same-day observed
initiation of antiretroviral therapy on HIV viral load and treatment outcomes in a
US public health setting. J Acquir Immune Defic Syndr 2017; 74:44–51.

31. Coffey S, Bacchetti P, Sachdev D, et al. RAPID antiretroviral therapy: high viro-
logic suppression rates with immediate antiretroviral therapy initiation in a vul-
nerable urban clinic population. AIDS 2019; 33:825–32.

32. Colasanti J, Sumitani J, Mehta CC, et al. Implementation of a rapid entry program
decreases time to viral suppression among vulnerable persons living with HIV in
the Southern United States. Open Forum Infect Dis 2018; 5:XXX–XX.

33. Gardner EM, Daniloff E, Thrun MW, et al. Initial linkage and subsequent reten-
tion in HIV care for a newly diagnosed HIV-infected cohort in Denver, Colorado.
J Int Assoc Provid AIDS Care 2013; 12:384–90.

Viral Suppression in New HIV Diagnoses • OFID • 9


	Longitudinal Improvements in Viral Suppression for Persons With New HIV Diagnosis Receiving Care in the Ryan White Program: A 10-Year Experience in New Haven, CT (2009–2018)
	METHODS
	RW-Funded Clinics in New Haven, Connecticut
	Study Design
	Eligibility Criteria
	Data Extraction
	Primary Outcome Measures
	Statistical Analysis
	Patient Consent

	RESULTS
	Demographic and Clinical Characteristics
	Primary Outcomes
	Analysis of Factors Associated With Primary Outcomes

	DISCUSSION
	CONCLUSIONS
	Acknowledgments
	References


