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ABSTRACT

From December 2006 to December 2016, 1,429 patients enrolled in the Korea human
immunodeficiency virus/acquired immune deficiency syndrome (HIV/AIDS) Cohort Study
were investigated. Based on the year of diagnosis, the time interval between HIV diagnosis
and initiation of antiretroviral therapy (ART) was analyzed by dividing it into 2 years. The
more recent the diagnosis, the more likely rapid treatment was initiated (P < 0.001) and the
proportion of patients starting ART on the same day of HIV diagnosis was increased in 2016
(6.5%) compared to that in 2006 (1.7%). No significant difference in the median values of
CD4+ cell counts according to the diagnosis year was observed. In the past 20 years, the time
from the HIV diagnosis to the initiation of ART was significantly reduced. Rapid treatment
was being implemented at the HIV diagnosis, regardless of CD4+ cell count. Considering the
perspective “treatment is prevention,” access to more rapid treatment is necessary at the time
of HIV diagnosis.

Keywords: HIV Infection; Antiretroviral Therapy; Rapid ART; Treatment as Prevention;
National Cohort

International guidelines for human immunodeficiency virus (HIV) treatment have recently
highlighted the importance of rapid treatment of HIV infection. It is known that rapid
antiretroviral therapy (ART) not only reduces the mortality of HIV patients, but also improves
treatment outcome.! In addition, a growing number of clinical trials and cohort studies
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indicate that ART is effective in reducing the transmission of HIV.2 As a result, regional and
global HIV prevention efforts are increasingly relying on the HIV treatment as prevention
(TasP) approach to address the HIV epidemic. Treatment as early as possible is also crucial in
TasP. The approach is expected to play an important role in reducing new HIV infections by
transmission. Until now, there has been no emphasis on rapid treatment in HIV infection and
there is no basic data on this situation in Korea. Therefore, we investigated the yearly changes
in the time from HIV diagnosis to the first ART in Korea.

From December 2006 to December 2016, HIV-infected individuals enrolled in the Korea HIV/
AIDS Cohort Study were evaluated. The Korea HIV/AIDS Cohort Study is a multi-centric,
prospective study consisting of 15 university hospitals nationwide and managed by the
Korean Centers for Disease Control and Prevention (KCDC). This cohort has an ongoing
enrollment of HIV-infected adult patients older than 18 years.

Patient's baseline characteristics were investigated based on the CD4+ cell counts (< 200, 200-500,
>500). In addition, the study analyzed the changes in the time taken to start the first ART for

HIV in the year of HIV diagnosis. The distribution of the time intervals from HIV diagnosis to the
initiation of ART according to the year of entry into care was plotted to examine the overall pattern.
Median values and interquartile ranges [IQR] of gender, age, ethnicity, time distribution (<1
month, 1 month-1 year, > 1 year) and HIV-RNA titer (copies/mL) at the HIV diagnosis were analyzed
(Table 1). Data were expressed as median (IQR) or frequencies (%). A Pvalue less than 0.05 was
considered statistically significant. Statistical analyses were performed using R statistics version
3.5. The present study protocol was approved by the Institutional Review Board of Kyungpook
National University College of Medicine (Approval No. 2011-01-048).

There were 1,429 subjects, which included 1,322 (93.2%) men and 97 (6.8%) women. The
men-to-women ratio was 13.6. The median age at the time of diagnosis was 37 years old. Most
patients were of Korean ethnicity (1,414; 99%).

Of the total patients, CD4+ cell counts 200 cells/mm? or more were found in 950 (66.5%)
and CD4+ cell counts below 200 cells/mm? were found in 479 (33.5%). Regardless of the year
at the diagnosis, patients with low CD4+ cell counts < 200 cells/mm?® showed a tendency to
have shorter time taken from HIV diagnosis to first ART compared with the patients who

Table 1. Characteristics of enrolled patients according to CD4+ cell count (cells/mm?)

CD4+ cell count, cells/mm? <200 (n = 479) 200-500 (n = 554) > 500 (n = 396) Total (n =1,429) P value
Gender 0.471
Women 31(6.5) 43 (7.8) 23 (5.8) 97 (6.8)
Men 448 (93.5) 511 (92.2) 373 (94.2) 1,332 (93.2)
Age, yr 39 (30-47) 35 (28-45) 37 (28-47) 37 (29-46) 0.004
Ethnicity 0.062
Korean 477 (99.6) 544 (98.2) 393 (99.2) 1,414 (99.0)
Others? 2 (0.4) 10 (1.8) 2(0.5) 14 (1.0)
Unknown 0(0.0) 0(0.0) 1(0.3) 1(0.7)
Time® 57 (23-276) 184 (49-629) 170 (40-904) 115 (34-597) <0.001
Categorized time <0.001
<1mon 154 (32.9) 83 (15.0) 60 (15.2) 297 (20.8)
1 mon-1yr 203 (42.4) 933 (42.1) 125 (31.6) 561 (39.3)
>1yr 122 (25.5) 238 (43.0) 211 (53.3) 571 (40.0)
HIV-RNA titer, copies/mL 106,000 (24,335-367,000) 25,000 (5,415-84,150) 16,300 (1,650-54,568) 39,668 (7,300-151,500) < 0.001
Values are presented as medians (interquartile range) or number (%).
HIV = human immunodeficiency virus.
20thers denote non-Korean Asian patients; “Days from HIV diagnosis to first ART.
https://jkms.org https://doi.org/10.3346/jkms.2019.34.e239 2/6


https://orcid.org/0000-0001-7827-902X
https://orcid.org/0000-0001-7827-902X
https://orcid.org/0000-0002-0337-8573
https://orcid.org/0000-0002-0337-8573
https://orcid.org/0000-0003-0115-5736
https://orcid.org/0000-0003-0115-5736
https://orcid.org/0000-0003-1902-3184
https://orcid.org/0000-0003-1902-3184
https://orcid.org/0000-0001-7682-7993
https://orcid.org/0000-0001-7682-7993
https://orcid.org/0000-0001-7361-8811
https://orcid.org/0000-0001-7361-8811
https://orcid.org/0000-0001-8542-8898
https://orcid.org/0000-0001-8542-8898
https://orcid.org/0000-0002-7213-6797
https://orcid.org/0000-0002-7213-6797
https://jkms.org

JKMS

have CD4+cell counts 200 cells/mm? or more (Table 1). However, the total median values and
interquartile ranges (IQR) of CD4+ cell count and HIV-RNA titer were 248 cells/mm’® (IQR
104-384 cells/mm?) and 39,668 copies/mL (IQR, 7,300-151,500 copies/mL), respectively.
Moreover, there were no big differences in the median values of CD4+ cell counts and HIV-
RNA titers according to the diagnosis year. It was confirmed that rapid treatment was being
implemented at the HIV diagnosis, regardless of CD4+ cell count.

Time from HIV Diagnosis to First Antiretroviral Treatment

Over the years, the time from the HIV diagnosis to the initiation of ART was reduced
significantly year by year; more than a 5-fold decrease was observed in 2015-2016 compared
with 2005-2006 (37 days and 201 days, respectively; P < 0.001) (Fig. 1). The more recent the
diagnosis, the more likely rapid treatment was initiated. For patients recently diagnosed in
20152016, the proportion of patients who began treatment within 2 weeks was still less than
10% (around 6%). Nevertheless, the proportion of patients starting treatment on the day of
HIV diagnosis was increased up to 6.5% in 2016. In 2006, the proportion of patients who
began ART on the same day of diagnosis, within 2 weeks, and within 1 month was measured as
1.7%, 5.1%, and 22.7%, respectively. After 10 years, when the WHO guidelines were changed,
the proportion of patients who began ART on the same day of diagnosis, within 2 weeks, and
within 1 month in 2016 was measured as 6.5%, 12.5%, and 50%, respectively (Fig. 2).

Based on the Korea HIV/AIDS Cohort Study data, we found that the proportion of patients
who started treatment within a month of diagnosis and the proportion of patients who
started treatment at the same time have been increasing regardless of CD4+ cell counts
(following the 2016 WHO guidelines).

In several randomized controlled studies, recommending ART immediately following the
diagnosis of HIV has been shown to result in both earlier ART initiation and higher rates of
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Fig. 1. Time from HIV diagnosis to the first antiretroviral therapy according to the diagnosis year.
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Fig. 2. Distribution of time intervals between human immunodeficiency virus diagnosis and antiretroviral therapy
initiation according to the year of diagnosis.

retention in care and virologic suppression at 10-12 months compared with the standard of
care without compromising safety.3-5 A previous study showed that in a RAPID program,
participants had earlier linkage to care, earlier ART initiation, and a shorter time to HIV RNA
suppression, and high rates of virologic suppression were observed for more than 90% of the
patients over a median of 1.09 years (1.09, 0-3.92 years) compared with the delayed referral
group (30 days to 6 months after HIV diagnosis).6 Currently, Rapid Initiation of Treatment
(RapIT) programs are conducted in many countries around the world. A large HIV clinic in
Atlanta implemented rapid access to ART on the day of the initial visit. The median time
required from initial diagnosis to a HIV-1 RNA level of below 200 copies/mL was decreased
from 67 days to 41 days.” From 2013 to 2016, a citywide rapid ART program was implemented
within 5 days of diagnosis with the start of ART at the first care visit in San Francisco, and a
decreasing pattern was observed in the time from diagnosis to care (38%, from 8 days to 5
days), care to ART initiation (96%, from 27 days to 1 day), and ART to first suppression (46%,
from 70 days to 38 days).8:9 In Korea, which does not have a rapid ART program, it has been
confirmed that it takes around 37 days from diagnosis to treatment in 2015-2016, which is
around 7 times longer compared with countries with a rapid ART program. It is important

to develop suitable RAPID programs in Korea so that HIV patients can have access to rapid
treatment at the same time following HIV diagnosis.

In the Netherlands HIV cohort study, by 2016, the median CD4+ cell count at the start of

ART was increased to 410 cells/mm?, and the majority of people started ART within 1 month

of diagnosis.10 In our study, the number of patients who started ART within a month was
gradually increased up to 50% in 2016 (similar to the Netherlands cohort study). However,
unlike the study in the Netherlands, a continuous annual increase in the median CD4+ cell
count was not observed in our study; nevertheless, the proportion of CD4+ cell counts of 500
or more has been increased. Patients diagnosed in 2015-2016 showed that the proportion of
CD4+ cell counts less than 200 cells/mm? still accounts for about 20% and the median value
and IQR of CD4+ cells were reported to 259 (IQR, 190-363 cells/mm?). It is possible that HIV is
still not diagnosed early in Korea. A previous study also reported that the number of CD4+ cells
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was reported to be less than 350 cells/mm?, accounting for around 46% of the total Korean HIV/
AIDS cohort patients.!1 As early diagnosis is not easy, if diagnosed with HIV, rapid treatment is
important to prevent the spread of HIV infection and to improve clinical outcomes.12:13

Time from HIV Diagnosis to First Antiretroviral Treatment

To achieve epidemic control, the annual number of new infections must be below the number
of deaths among individuals with HIV.14 Because no single approach can reduce the number
of cases to a level required for epidemic control, improving HIV testing coverage to identify
HIV-positive individuals as soon as possible after infection and linkage to care should be
provided with rapid ART.15

In conclusion, in the past 20 years, the time from HIV diagnosis to ART initiation has
significantly decreased regardless of CD4+ cell counts in Korea. Since the announcement
of the 2016 WHO guidelines, the rate at which treatment is initiated on the day of diagnosis
has increased; however, our study found that the proportion of patients who start treatment
within 1 month of diagnosis was still less than 10% in 2015-2016. Considering the
perspective “treatment is prevention,” access to rapid treatment is necessary at the time of
HIV diagnosis. The shorter time to viral suppression will offer both clinical benefits to HIV
patients and prevention benefits to the community.

REFERENCES

1. Holmes CB, Hallett TB, Walensky RP, Barnighausen T, Pillay Y, Cohen MS. Effectiveness and cost-
effectiveness of treatment as prevention for HIV. In: Holmes KK, Bertozzi S, Bloom BR, Jha P, editors.
Major Infectious Diseases. Washington, D.C.: The International Bank for Reconstruction and Development/
The World Bank; 2017.

2. Saag MS, Benson CA, Gandhi RT, Hoy JF, Landovitz R], Mugavero MJ, et al. Antiretroviral drugs for
treatment and prevention of HIV infection in adults: 2018 recommendations of the International Antiviral
Society-USA Panel. JAMA 2018;320(4):379-96.

PUBMED | CROSSREF

3. Rosen S, Maskew M, Fox MP, Nyoni C, Mongwenyana C, Malete G, et al. Initiating antiretroviral
therapy for HIV at a patient's first clinic visit: the RapIT randomized controlled trial. PLoS Med
2016;13(5):e1002015.

PUBMED | CROSSREF

4. Koenig SP, Dorvil N, Dévieux JG, Hedt-Gauthier BL, Riviere C, Faustin M, et al. Same-day HIV testing
with initiation of antiretroviral therapy versus standard care for persons living with HIV: a randomized
unblinded trial. PLoS Med 2017;14(7):€1002357.

PUBMED | CROSSREF

5. Labhardt ND, Ringera I, Lejone TI, Klimkait T, Muhairwe J, Amstutz A, et al. Effect of offering
same-day ART vs usual health facility referral during home-based HIV testing on linkage to care and
viral suppression among adults with HIV in Lesotho: the CASCADE randomized clinical trial. JAMA
2018;319(11):1103-12.

PUBMED | CROSSREF

6. Coftey S, Bacchetti P, Sachdev D, Bacon O, Jones D, Ospina-Norvell C, et al. RAPID antiretroviral therapy:
high virologic suppression rates with immediate antiretroviral therapy initiation in a vulnerable urban
clinic population. AIDS 2019;33(5):825-32.

PUBMED | CROSSREF

7. ColasantiJ, Sumitani J, Mehta CC, Zhang Y, Nguyen ML, del Rio C, 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(6):0fy104.

CROSSREF

8. DPilcher CD, Ospina-Norvell C, Dasgupta A, Jones D, Hartogensis W, Torres S, 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. | Acquir Immune Defic Syndr 2017;74(1):44-51.

PUBMED | CROSSREF

https://jkms.org https://doi.org/10.3346/jkms.2019.34.e239 5/6


http://www.ncbi.nlm.nih.gov/pubmed/30043070
https://doi.org/10.1001/jama.2018.8431
http://www.ncbi.nlm.nih.gov/pubmed/27163694
https://doi.org/10.1371/journal.pmed.1002015
http://www.ncbi.nlm.nih.gov/pubmed/28742880
https://doi.org/10.1371/journal.pmed.1002357
http://www.ncbi.nlm.nih.gov/pubmed/29509839
https://doi.org/10.1001/jama.2018.1818
http://www.ncbi.nlm.nih.gov/pubmed/30882490
https://doi.org/10.1097/QAD.0000000000002124
https://doi.org/10.1093/ofid/ofy104
http://www.ncbi.nlm.nih.gov/pubmed/27434707
https://doi.org/10.1097/QAI.0000000000001134
https://jkms.org

Time from HIV Diagnosis to First Antiretroviral Treatment

JKMS

10.

11.

12.

13.

14.

15.

Bacon O, ChinJ, Hsu L, Cohen S, Sachdev D, Havlir D. The rapid ART program initiative for HIV
diagnoses (RAPID) in San Francisco. 25th Conference on Retroviruses and Opportunistic Infections;
2018 March 4-7; Boston, MA, USA. San Francisco, CA: Conference on Retroviruses and Opportunistic
Infections; 2018.

Boender TS, Smit C, Sighem AV, Bezemer D, Ester CJ, Zaheri S, et al. AIDS Therapy Evaluation in the
Netherlands (ATHENA) national observational HIV cohort: cohort profile. BMJ Open 2018;8(9):e022516.
PUBMED | CROSSREF

Kim MJ, Chang HH, Kim SI, Kim YJ, Park DW, Kang C, et al. Trend of CD4+ cell counts at diagnosis and
initiation of highly active antiretroviral therapy (HAART): Korea HIV/AIDS Cohort Study, 1992-2015. Infect
Chemother2017;49(2):101-8.

PUBMED | CROSSREF

Yombi JC, Mertes H. Treatment as prevention for HIV infection: current data, challenges, and global
perspectives. AIDS Rev 2018;20(3):131-40.

PUBMED | CROSSREF

Rosenberg NE, Pilcher CD, Busch MP, Cohen MS. How can we better identify early HIV infections? Curr
Opin HIV AIDS 2015;10(1):61-8.

PUBMED | CROSSREF

Announcement: monitoring selected national HIV prevention and care objectives. MMWR Morb Mortal
Whly Rep 2017;66(29):794.

PUBMED | CROSSREF

Ford N, Ball A, Baggaley R, Vitoria M, Low-Beer D, Penazzato M, et al. The WHO public health approach
to HIV treatment and care: looking back and looking ahead. Lancet Infect Dis 2018;18(3):e76-86.

PUBMED | CROSSREF

https://jkms.org https://doi.org/10.3346/jkms.2019.34.e239 6/6


http://www.ncbi.nlm.nih.gov/pubmed/30249631
https://doi.org/10.1136/bmjopen-2018-022516
http://www.ncbi.nlm.nih.gov/pubmed/28608664
https://doi.org/10.3947/ic.2017.49.2.101
http://www.ncbi.nlm.nih.gov/pubmed/30264827
https://doi.org/10.24875/AIDSRev.M18000024
http://www.ncbi.nlm.nih.gov/pubmed/25389806
https://doi.org/10.1097/COH.0000000000000121
http://www.ncbi.nlm.nih.gov/pubmed/28749920
https://doi.org/10.15585/mmwr.mm6629a6
http://www.ncbi.nlm.nih.gov/pubmed/29066132
https://doi.org/10.1016/S1473-3099(17)30482-6
https://jkms.org

	Significance of Increased Rapid Treatment from HIV Diagnosis to the First Antiretroviral Therapy in the Recent 20 Years and Its Implications: the Korea HIV/AIDS Cohort Study
	REFERENCES


