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Background. Rapid antiretroviral therapy (ART) is the recommended treatment strategy for patients newly diagnosed with
HIV, but the literature supporting this strategy has focused on short-term outcomes. We examined both long-term outcomes
and predictors of rapid ART among patients newly diagnosed with HIV within an integrated health care system in Northern
California.

Methods. This observational cohort study included adults newly diagnosed with HIV between January 2015 and December
2020 at Kaiser Permanente Northern California. Rapid ART was defined as ART initiation within 7 days of HIV diagnosis. We
collected demographic and clinical data to determine short-term and long-term outcomes, including viral suppression, care
retention, medication adherence, and cumulative viral burden. Logistic regression models were used to identify predictors of
rapid ART initiation.

Results. We enrolled 1409 adults; 34.1% initiated rapid ART. The rapid ART group achieved viral suppression faster (48 vs
77 days; P <.001) and experienced lower cumulative viral burden (log;, viremia copy-years, 3.63 vs 3.82; P <.01) but had
slightly reduced medication adherence (74.8% vs 75.2%; P <.01). There was no improvement in long-term viral suppression
and care retention in the rapid group during follow-up. Patients were more likely to initiate rapid ART after 2017 and were less
likely if they required an interpreter.

Conclusions. Patients who received rapid ART had an improved cumulative HIV burden but no long-term improvement in
care retention and viral suppression. Our findings suggest that rapid ART should be offered but additional interventions may be

needed for patients newly diagnosed with HIV.
Keywords. HIV; rapid ART; retention in care.

Universal antiretroviral therapy (ART) is recommended for all
people with HIV. Early initiation of ART has been associated
with improved immune function, early viral suppression, and
reduced AIDS-related and non-AIDS-related morbidity and
mortality [1]. Before 2017, standard practice for people newly
diagnosed with HIV was to allow time for baseline test result
review, including HIV drug resistance testing, to help guide
ART selection before medication initiation. In 2017, the
World Health Organization (WHO) recommended rapid
ART, defined as same-day treatment or treatment as soon as
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possible up to 7 days after diagnosis, as the initial treatment
strategy for people newly diagnosed with HIV [2]. The adop-
tion of rapid ART was based on several implementation studies
in the United States and globally that demonstrated its efficacy,
tolerability, and safety as an ART initiation strategy.

In 2013, rapid ART was piloted in a San Francisco safety-net
clinic that demonstrated improved time to viral suppression,
safety, and patient acceptability with rapid ART [3].
Subsequent implementation studies were conducted in
Miami, New Orleans, Atlanta, and San Diego that demonstrat-
ed similar results. These initial studies found that rapid ART in-
creased ART uptake, decreased time to viral suppression, and
decreased time to HIV care linkage [4-7]. Rapid ART studies
were also performed in Lesotho, South Africa, Haiti, and the
United Kingdom and demonstrated reproducible results inter-
nationally [8-11]. While the outcomes of rapid ART in these
early studies were favorable, the studies were limited by rela-
tively small cohorts and limited study duration of up to 12
months. In the only long-term study to date, the Ward 86
RAPID ART program followed 225 patients for a median
time of 1.09 years with a >90% viral suppression rate [12].
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Not all studies, however, were favorable—rapid ART programs
in South Africa and Ethiopia showed increased loss to follow-
up, reduced retention in care, and reduced viral suppression
compared with standard of care [13-15]. Further investigation
is needed on long-term care retention and viral suppression of
the rapid ART strategy in other care settings and in larger, di-
verse cohorts.

It also remains unknown whether there are sociodemo-
graphic disparities or other important predictors of rapid
ART initiation. Multiple city-wide HIV ART initiation studies
in San Francisco found significant health disparities associated
with early ART. The time from HIV diagnosis to viral suppres-
sion was longer among African Americans and people who in-
ject drugs, and the lowest prevalence of rapid ART occurred in
transgender women and persons reporting homelessness
[16, 17]. The rapid ART model also does not address factors
such as HIV stigma, medical mistrust, or inequitable care for
vulnerable populations [18]. Further studies examining predic-
tors of ART initiation are needed.

Rapid ART is the recommended ART initiation strategy for
patients newly diagnosed with HIV, but the literature on this
strategy has examined short-term outcomes with limited co-
hort sizes [4-11]. More data are needed to evaluate the effec-
tiveness of rapid ART as an ART initiation strategy over a
longer period. Data on sociodemographic predictors that may
impact rapid ART initiation are also lacking. In this study,
we investigated both long-term outcomes and predictors of
rapid ART among patients newly diagnosed with HIV within
an integrated health care system in Northern California.

METHODS

Study Design, Setting, and Population

This observational, longitudinal cohort study included mem-
bers of Kaiser Permanente Northern California (KPNC), an in-
tegrated health care system in the United States, that provides
comprehensive medical care, laboratory testing, and pharmacy
services to >4 million patients. Within KPNC, there are 6 dif-
ferent service areas that include urban, suburban, and rural
populations that are demographically similar to the insured
adult population within its geographic region [19].

Patients in this study included adults (aged >18 years) who
were newly diagnosed with HIV between January 1, 2015,
and December 31, 2020. Chart review of KPNC’s electronic
medical record (EMR) was used to confirm all patients with
new diagnoses of HIV, including date of diagnosis. Patients
were included if they had sufficient KPNC insurance, defined
as >9 months of membership within the first year following
HIV diagnosis. Patients were excluded if they were previously
diagnosed with HIV outside of KPNC or had any pregnancy
during the study, as patients who were pregnant were referred
to services outside of HIV care that had the potential to affect

study outcomes. All patients with newly diagnosed HIV were
referred to HIV care and provided with evidence-based HIV
care services. Patients received care within their residing service
area, which included dedicated clinician support, case manage-
ment, and benefits coordination. Rapid ART was available at
KPNC in 2015 and provided to patients based on local provider
practices and available resources. Rapid ART initiation was de-
fined as an ART prescription fill from a KPNC pharmacy with-
in 7 days of HIV diagnosis. This study was granted exempt
status by the KPNC Institutional Review Board.

Data Collection

Demographic and clinical data were obtained from KPNC’s
EMR and linked laboratory and pharmacy databases. Patients
were included at baseline, defined as the date of HIV diagnosis.
Longitudinal patient data were collected from baseline until
December 31, 2021, death, or loss of KPNC membership (de-
fined as a >90-day gap in health plan membership). Baseline
HIV viral load and CD4 cell count were defined as the first mea-
surement taken within 3 months of the date of HIV diagnosis.
History of hepatitis B and C infection was determined based on
the patient’s historical laboratory data. Additional clinical data
and International Classification of Diseases, Ninth Revision
(ICD-9) and Tenth Revision (ICD-10), codes were collected
from the EMR, which included history of mental health disor-
der (based on ICD-9 codes 296.x, 300.x-301.x, 309.x, 311.x and
ICD-10 codes F30.x-F34.x, F40.x-F43.x), or ever having a
Patient Health Questionnaire-9 (PHQ-9) score >10; and
history of substance use disorder (based on ICD-9 codes
291.x-292.x, 303.x-305x and ICD-10 codes F10.x-F16.x,
F18.x-F19.x). The
Comorbidity Index (CCI) scores was used to estimate comor-

Deyo adaptation of the Charlson

bidity. CCI scores were calculated using inpatient and ambula-
tory diagnosis and procedure records in the EMR and
categorized as (1) CCI score of 0, (2) CCI score of 1, or (3)
CCI score of >2 [20, 21].

Outcomes

Short-term outcomes included the proportion of patients who
achieve HIV viral suppression (HIV viral load <200 copies/
mL) within 1 year of diagnosis and days from HIV diagnosis
to laboratory-confirmed HIV viral suppression.

Long-term outcome measures included medication adher-
ence, measured as the proportion of patients covered by ART
medication >80% (defined as patients who had ART medica-
tion dispensed at a KPNC pharmacy that covered >80% of their
follow-up period) and viremia copy-years (VCY; defined as the
number of copies of HIV RNA per mL of plasma over time).
Overall VCY was calculated using the trapezoidal rule as de-
scribed in prior published studies [22, 23]. Viral load measure-
ments were carried forward for up to 6 months unless another
viral load measurement occurred first.
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The proportion of patients who were virally suppressed and
retained in care was calculated for each year of available follow-
up starting from each patient’s HIV diagnosis date. For viral
suppression, patients were included in the denominator if
they had >9 months of KPNC membership within that year
of follow-up. Patients were included in the numerator if they
had a HIV viral load result of <200 copies/mL within that
year of follow-up. For care retention, patients were included
in the denominator if they had >9 months of KPNC member-
ship and if they had either an HIV viral load or an HIV special-
ist visit in that year of follow-up. Patients were included in the
numerator if they had >2 HIV medical care encounters sepa-
rated by 90 days where >1 encounter was with an HIV special-
ist and the other was an HIV specialist visit, HIV viral load, or
adult/family medicine scheduled visit within that year of
follow-up. The retained-in-care definition mirrors the defini-
tion used by the HIV/AIDS Bureau of the US Health
Resources Services Administration [24].

Statistical Analysis

We compared patients who started ART within 7 days of diag-
nosis with patients who started ART >7 days after HIV diagno-
sis. Differences between groups were assessed using the Student
t test for continuous values and chi-square test or Fisher exact
test for categorical variables.

Logistic regression models were used to identify predictors of
rapid ART initiation. Potential predictors included demograph-
ic variables, service area where HIV was diagnosed, primary
language, need for interpreter, neighborhood deprivation index
quartile, sexual orientation, mode of transmission, insurance
type, CCL, history of hepatitis B virus or hepatitis C virus, histo-
ry of mental health disorder or PHQ-9 >10, history of substance
use disorder, and timing of HIV diagnosis relative to the 2017
WHO rapid ART recommendation. Predictors with P values
<.20 in univariable logistic regression models were initially in-
cluded in the multivariable model and then removed via back-
ward selection. The final multivariable logistic regression model
included terms for age, sex, race/ethnicity, need for interpreter,
CCI, timing of HIV diagnosis relative to the 2017 WHO guide-
lines, and service area. Analyses were performed using SAS 9.4
(SAS Institute Inc, Cary, NC, USA).

RESULTS

We identified 1726 patients newly diagnosed with HIV from
January 2015 to December 2020. We excluded 294 patients
due to insufficient membership and 23 patients who were preg-
nant during the study. We enrolled 1409 patients in the study.
Opverall, the mean age (SD) was 37.3 (13.0) years, 89.1% were
male, 20.7% identified as Black/African American, and 74.3%
were men who have sex with men. Overall, 34.1% of patients
with newly diagnosed HIV were started on rapid ART.

Demographic characteristics were similar between the rapid
and standard ART groups. Patients in the rapid ART group
had a slightly higher mean age (38.3 years vs 36.8 years;
P <.05) and had fewer cases of viral hepatitis compared with
the standard group (0.8% vs 2.6%; P < .05). There were no dif-
ferences in the median baseline HIV viral load or CD4 count,
but there were differences in the baseline HIV viral load and
CD4 count categories (Table 1).

Within 1 year of HIV diagnosis, most patients had achieved
HIV viral suppression (89.8% rapid vs 91.6% standard; P = .09).
The average length of time to viral suppression was 48 days in
the rapid group and 77 days in the standard group (P <.001).
There were missing data on 65 patients (4.6%) (Table 2).

The overall mean duration of follow-up (SD) was 3.3 (1.8)
years, with a mean of 3.5 (1.8) years in the standard ART group
and 2.8 (1.6) years in the rapid ART group. Patients had be-
tween 1 and 6 years of follow-up. Fewer patients in the rapid
ART group met criteria for proportion of days covered with
ART medication >80% compared with the standard ART
group (74.8% vs 75.2%; P <.001). Those in the rapid ART
group had lower cumulative viral exposure over the duration
of the study compared with the rapid ART group (log;, VCY,
3.63 vs 3.82; P <.01).

Over the follow-up period, viral suppression in the standard
ART group remained above 80%, whereas viral suppression
dropped below 80% for the rapid ART group at years 3 and 4
of follow-up. There were no statistically significant differences
aside from year 3 of follow-up (79.6% vs 86.7%; P=.02)
(Figure 1). Retention in care peaked on year 1 and reduced
with every subsequent year of follow-up for both groups.
There were no statistically significant differences noted
(Figure 2).

No significant differences in the unadjusted odds ratio (OR)
of starting rapid ART were found for sex, age, or race/ethnicity
compared with the reference groups (Table 3). The odds of
starting rapid ART were lower if patients required an interpret-
er and higher if the patient’s HIV diagnosis occurred after June
30, 2017. Odds of starting rapid ART varied by KPNC service
area, with West Bay being more likely and Diablo/Napa
Solano and Fresno/Central California being less likely, with
East Bay/Greater Southern Alameda County as the reference.
After adjusting for demographic variables, interpreter need, co-
morbidity index, timing of HIV diagnosis, and diagnosing ser-
vice area, no significant changes were found except for a lower
odd of rapid ART for patients with a higher CCI (adjusted odds
ratio [aOR], 0.65; P<.05) and if diagnosis occurred in
Sacramento Valley (aOR, 0.66; P < .05).

DISCUSSION

In this large, diverse cohort with longitudinal follow-up, pa-
tients newly diagnosed with HIV who received rapid ART as

Outcomes and Predictors of Rapid Antiretroviral Therapy Initiation « OFID « 3



Table 1. Demographic and Clinical Characteristics of People With Newly Diagnosed HIV at Kaiser Permanente Northern California, 2015-2020

Overall Standard ART Rapid ART
Characteristics (n=1409) (n=928) (n=481) P Value®
Demographics
Age
Mean (SD), y 37.3(13.0) 36.8 (13.1) 38.3(12.7) <.05
Age group .32
18-34y 700 (49.7) 473 (51.0) 227 (47.2)
35-49y 415 (29.5) 265 (28.6) 150 (31.2)
50-64y 259 (18. 4) 164 (17.7) 95 (19.8)
>65y 5 (2. 26 (2.8) 9(1.9)
Sex .73
Female 123 (8.7) 84 (9.1) 39 (8.1)
Male 1255 (89.1) 825 (88.9) 430 (89.4)
Transgender 31(2.2) 19 (2.0) 12 (2.5)
Race/ethnicity .09
Asian/Pacific Islander 194 (13.8) 133 (14.3) 61(12.7)
Black/African American 292 (20.7) 200 (21.6) 92 (19.1)
Hispanic/Latino 421 (29.9) 287 (30.9) 134 (27.9)
White 431 (30.6) 268 (28.9) 163 (33.9)
Other/unknown 1(5.0) 40 (4.3) 31 (6.4)
Diagnosing service area <.001
Peninsula South Bay 264 (18.7) 171 (18.4) 93 (19.3)
West Bay 270 (19.2) 127 (13.7) 143 (29.7)
Sacramento Valley 256 (18.2) 185 (19.9) 71 (14.8)
Diablo Napa Solano 172 (12.2) 139 (15.0) 33 (6.9
East Bay GSAA 299 (21.2) 193 (20.8) 106 (22.0)
Fresno Central Cal 148 (10.5) 113 (12.2) 35(7.3)
Non-English primary language 105 (7.5) 5(8.1) 30 (6.2) 21
Needs interpreter <.01
Needs interpreter 43 (3.1) 38 (4.1) 5(1.0)
Does not need interpreter 1366 (96.9) 890 (95.9) 476 (99.0)
Risk groups
MSM 1047 (74.3) 689 (74.2) 358 (74.4) .94
Heterosexual 346 (24.6) 235 (25.3) 111 (23.1) .35
Intravenous drug use 65 (4.6) 45 (4.8) 20 (4.2) .56
Insurance
Commercial 1322 (93.8) 870 (93.8) 452 (94.0) .87
Noncommercial 157 (11.1) 103 (11.1) 54 (11.2) .94
Comorbidities
Charlson Comorbidity Index .23
0 1170 (83.0) 761 (82.0) 409 (85.0)
1 144 (10.2) 104 (11.2) 40 (8.3)
>2 95 (6.7) 63 (6.8) 32 (6.7)
History of HBV/HCV 28 (2.0 24 (2.6) 4(0.8) <.05
History of mental health disorder or PHQ-9 >10 267 (18.9) 180 (19.4) 87 (18.1) i55)
History of substance use disorder 113 (8.0) 74 (8.0) 39 (8.1) .93
HIV care
Diagnosis after WHO guidelines 817 (568.0) 460 (49.6) 357 (74.2) <.001
Baseline HIV VL, median (IQR) 63 619 (14 641-283 000) 63 300 (17 500-237 824) 65 311 (7713-377 664) .75
Baseline HIV VL category <.001
<200 83 (5.9) 0(3.2) 53 (11.0)
200-100 000 683 (48.5) 505 (54.4) 178 (37.0)
>100 000 535 (38.0) 346 (37.3) 189 (39.3)
Missing 108 (7.7) 47 (5.1) 61(12.7)
Baseline CD4, median (IQR) 408 (229-580) 406 (245-574) 417 (210-594) .98
Baseline CD4 category <.001
<200 281 (19.9) 178 (19.2) 103 (21.4)
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Table 1. Continued
Overall Standard ART Rapid ART
Characteristics (n=1409) (n=928) (n=481) P Value®
200-500 545 (38.7) 387 (41.7) 1568 (32.8)
>500 476 (33.8) 314 (33.8) 162 (33.7)
Missing 107 (7.6) 49 (5.3) 58 (12.1)

Results are presented as No. (%) unless otherwise noted.

Abbreviations: ART, antiretroviral therapy; HBV/HCV, hepatitis B/C virus; IQR, interquartile range; MSM, men who have sex with men; PHQ-9, Patient Health Questionnaire-9; VL, viral load;

WHO, World Health Organization.

2P value for the chi-square test of association or Fisher exact test for categorical variables and Kruskall-Wallis test for continuous variables.

Table 2. One-year and Long-term Outcomes of Standard vs Rapid ART

Overall Standard ART Rapid ART
Outcomes (n=1409) (n=928) (n=481) P Value®
One—year outcomes
Achieved VL <200 copies 1290 (91.6) 858 (92.5) 432 (89.8) .09
Days to VL <200 copies
Median (IQR) 69.0 (45.0-109.5) 77.0 (54.0-119.0) 48.0 (34.0-89.0) <.001
Missing, No. (%) 65 (4.6) 33 (3.6) 32 (6.7)
Long-term outcomes
Medication adherence >80% 1058 (75.1) 698 (75.2) 360 (74.8) <.001
Viremia copy-years
Median (IQR) 6104 (1367-26 193) 6605 (1751-27 446) 4309 (585-23 284) <.01
Missing, No. (%) 137 (9.7) 68 (7.3) 69 (14.3)
Logq viremia copy-years
Median (IQR) 3.79 (3.14-4.42) 3.82 (3.24-4.44) 3.63 (2.77-4.37) <.01
Missing, No. (%) 137 (9.7) 68 (7.3) 69 (14.3)
Results are presented as No. (%) unless otherwise noted.
Abbreviations: ART, antiretroviral therapy; IQR, interquartile range; VL, viral load.
2P value for the chi-square test of association or Fisher exact test for categorical variables and Kruskall-Wallis test for continuous variables.
132 oy 698 884 44 86.7 g 0% wStandard
s 796 79.3 0.9 oRapid
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Standard 858/928 618/699 489/564 359/424 230/272
Rapid 432/481 254/301 156/196 92/116 55/68
P value .09 .08 .02 .17 .46

Figure 1.

Proportion of patients with HIV VL <200 during the follow-up year, 2015-2020. Abbreviation: VL, viral load.

an initiation strategy achieved viral suppression in fewer days

and experienced reduced cumulative viral exposure.
However, the rapid ART strategy resulted in slightly lower
medication adherence and no significant improvement in long-
term viral suppression and care retention. Our study demon-

strates mixed outcomes compared with prior US-based and

international studies showing improved linkage to care and
care retention with the rapid ART initiation strategy [25].
The reasons for these mixed outcomes in care retention and
medication adherence are unclear. It was expected that patients
who were rapidly started on ART and linked to care would be
more likely to remain retained in care and have improved
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Figure 2. Proportion retained in care during the follow-up year, 2015-2020.

medication adherence. We suspect that the lower medication
adherence may occur due to multiple factors like lack of time
to adjust to HIV diagnosis or inadequately addressing structur-
al barriers like cost of ART. It is possible that providing rapid
linkage to care after HIV diagnosis may have led to reduced
need for follow-up visits as patients achieved viral suppression
quicker, resulting in lower care retention. Another reason for
this observation is that the rapid ART strategy may not provide
enough time to address HIV stigma, social determinants of
health, and medical mistrust, leading to loss to follow-up and
lower medication adherence. This was observed in a qualitative
study on the rapid ART strategy in San Francisco, which
showed high acceptability but found that some patients hesitat-
ed to undergo rapid ART due to complex psychosocial and
structural challenges [26]. Studies in South Africa, Ethiopia,
and a large program in Sub-Saharan Africa have also shown
that same-day ART initiation resulted in more loss to follow-up
[13-15, 27]. These studies suggest that rapid ART may not be
an ideal strategy for every person, and our study supports these
findings. Further studies are needed to address potential psy-
chosocial or structural barriers to ART initiation.

Our study’s short-term outcomes were promising for the
rapid ART strategy and were consistent with prior studies.
However, long-term follow-up demonstrated no improvement
in viral suppression or care retention, as seen in Figures 1 and 2.
Viral suppression rates were highest in the first year of follow-
up but dropped in the following years. Notably, viral suppres-
sion dropped to below 80% in the rapid ART group in years 3
and 4 of follow-up, with a statistically significant difference in
year 3. Care retention was comparable and highest in year 1
for both groups. However, by the third year of follow-up,
care retention fell below 80% for both groups. This is lower
than the average care retention (79%-81%) seen from Ryan
White Clinics data from 2016 to 2020 [28]. As patients were
more likely to start rapid ART after 2017, data on the rapid

ART cohort were limited, with a shorter follow-up, which
may have affected our data in terms of detecting significant dif-
ferences. However, the follow-up data demonstrate that the
rapid ART strategy did not improve long-term viral suppres-
sion or retention in care rates seen in prior studies that exam-
ined short-term outcomes. These data highlight areas for
further research on barriers to care engagement and retention.

Fortunately, our study’s outcome of reduced cumulative vi-
ral exposure is promising. Multiple studies have recently high-
lighted that lower cumulative viral exposure has been
associated with improved mortality, multimorbidity, cardio-
vascular disease, and diabetes [23, 29-31]. These studies sug-
gest that lowering viral exposure over time can significantly
reduce non-AIDS-related morbidity and mortality, and rapid
ART strategies may support this aim. In our study, there
were no significant differences in the baseline HIV viral load,
and overall viral suppression during follow-up in the rapid
ART group was slightly lower compared with the standard
group. Despite these findings, cumulative viral exposure re-
mained lower in the rapid ART group. This suggests that rapid
ART may reduce HIV burden immediately after diagnosis,
which can further reduce cumulative viral burden.

Finally, in our multivariable logistic regression analysis, we
found no significant demographic variables that increased or
lowered the odds of rapid ART. Our analysis did identify a sig-
nificant reduction in rapid ART if there were language barriers
requiring an interpreter, certain comorbidities, and if diagnosis
occurred in certain service areas. Additional research on iden-
tifying other socioeconomic barriers to rapid ART not reflected
in our data could be helpful.

Our study reflects a real-world implementation of the
WHO’s rapid ART guidelines in a US-based, integrated health
system. It is limited to KPNC patients, who are insured and
may not represent the most vulnerable patients socioeconomi-
cally impacted by HIV. However, our cohort includes patients
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Table 3. 0dds of Rapid ART Initiation Among Patients With Newly

Diagnosed HIV at KPNC, 2015-2020

Unadjusted OR Adjusted OR

Variables (95% Cl) (95% CI)
Sex

Male 1.00 1.00

Female 0.89 (0.60-1.33) 1.07 (0.69-1.66)

Transgender 1.21 (0.68-2.52) 1.11 (0.50-2.49)
Age

18-34y 1.00 1.00

35-49y 1.18 (0.91-1.52) 1.15 (0.87-1.563)

50-64 y 1.21 (0.90-1.63) 1.23 (0.87-1.74)

>65y 0.72 (0.33-1.56) 0.90 (0.38-2.15)
Race/ethnicity

White 1.00 1.00

Asian/Pacific Islander 0.75 (0.53-1.08) 0.71 (0.48-1.04)

Black/African American 0.76 (0.55-1.04) 0.77 (0.54-1.11)

Hispanic/Latino 0.77 (0.58-1.02) 0.84 (0.61-1.15)

Other/unknown 1.27 (0.77-2.12) 1.40 (0.81-2.42)
Need for interpreter

No 1.00 1.00

Yes 0.25 (0.10-0.63)** 0.23 (0.08-0.61)**

Charlson Comorbidity Index
0
1
>2
Time of HIV diagnosis
January 2015-June 2017
July 2017-December 2020
KPNC service area

East Bay/Greater Southern
Alameda County

Diablo/Napa Solano
Fresno/Central California
Peninsula/South Bay
Sacramento Valley
West Bay

1.00
0.72 (0.49-1.05)
0.95 (0.61-1.47)

1.00
2.93 (2.30-3.73)***

1.00

0.43 (0.28-0.68)***
0.56 (0.36-0.88)*
0.99 (0.70-1.40)
0.70 (0.49-1.00)

2.05 (1.46-2.87)***

1.00
0.65 (0.43-0.98)*
0.83 (0.50-1.38)

1.00
3.62 (2.79-4.70)***

1.00

0.33 (0.21-0.63)***
0.45 (0.28-0.72)***
0.90 (0.62-1.31)
0.66 (0.45-0.97)*
2.16 (1.49-3.13)***

Multivariable logistic regression model adjusted for sex, age, race/ethnicity, need for
interpreter, Charlson Comorbidity Index, timing of HIV diagnosis relative to WHO
guidelines, and KPNC service area.

Abbreviations: ART, antiretroviral therapy; KPNC, Kaiser Permanente Northern California;
OR, odds ratio; WHO, World Health Organization.

*P<.05; **P<.01; ***P<.001.

with subsidized insurance plans like Medicare and Medicaid
and represents a demographically diverse population that con-
tinues to be affected by new HIV diagnoses, similar to national
trends [32]. Another limitation of our study is that a portion of
the follow-up period occurred during the COVID-19 pandem-
ic, which may have affected laboratory data, follow-up visits,
and missing data. However, in a separate analysis of this study,
no statistically significant differences were found in care deliv-
ery in our cohort before or during the COVID-19 pandemic
[33]. Finally, there were missing data on viral load measure-
ments for 9.7% of patients, which may have introduced bias
into the analysis of cumulative viremic burden. As seen in prior
literature and in this study, missing data mostly came from

patients who started rapid ART, likely due to higher loss to
follow-up and delayed HIV viral load and CD4 cell count mon-
itoring [13-15, 27]. However, we did not detect statistically sig-
nificant differences in the distribution of baseline HIV viral
load or CD4 cell count.

In summary, we found that patients newly diagnosed with
HIV in an integrated health care system, like KPNC, who re-
ceived rapid ART initiation had improved cumulative HIV ex-
posure but no improvement in long-term trends in viral
suppression, care retention, or medication adherence. These
data suggest that rapid ART should be offered, but additional
interventions to improve long-term viral suppression and
care retention may be needed for patients newly diagnosed
with HIV. Further studies are needed to evaluate if similar
long-term outcomes are seen in other health care settings to
evaluate the advantages and disadvantages of a universal rapid
ART strategy.
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