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Abstract

We compared characteristics of HIV diagnosis and recent HIV infection (ie, likely acquired within 

the last year) in Cambodia. We included individuals ≥ 15 years old accessing HIV testing. From 

August 2020 to August 2022, 53 031 people were tested for HIV, 6868 were newly diagnosed, and 

192 were recently infected. We found differences in geographical burden and risk behaviors with 

diagnosis and recency (eg, men who have sex with men, transgender women, and entertainment 

workers had a nearly 2-fold increased odds of testing positive for recent infection compared 

to being diagnosed with HIV). Recent infection surveillance may provide unique insights into 

ongoing HIV acquisition to inform programs.
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Tracking the characteristics of newly diagnosed cases is the foundation of infectious disease 

surveillance. Many pathogens have a short period between infection and symptom onset, 
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recovery, or death. An individual with an untreated human immunodeficiency virus (HIV) 

infection may, however, take nearly 10 years to develop AIDS-related symptoms and 12 

years before death [1, 2]. Therefore, depending on test-seeking behavior, newly diagnosed 

HIV cases may represent a mix of people who were infected years ago and those infected 

more recently. This presents major challenges to national HIV programs, whose goal is to 

focus prevention programs on the current, rather than past, drivers of their HIV epidemic 

using national surveillance data.

By measuring the evolution of the antibody avidity after seroconversion during initial HIV 

infection, laboratory-based tests—termed recency assays—have emerged as an approach to 

detect recent infection for HIV surveillance [3, 4]. The recent infection testing algorithm 

(RITA), comprising a rapid test for recent infection (RTRI) and viral load (VL), is an 

innovative surveillance tool to ascertain whether persons have likely been infected in the 

previous year (recent) or prior (long term) [5]. We sought to compare risk factors for HIV 

diagnosis and recent infection among individuals tested for HIV in Cambodia using national 

surveillance data.

METHODS

Design

This analysis utilized data from Cambodia’s national HIV surveillance system. We analyzed 

data from individuals aged ≥15 years accessing diagnostic HIV testing services from all 

68 public health and nongovernmental organization facilities across all 25 provinces in 

Cambodia from 1 August 2020 to 11 August 2022. Individuals with newly diagnosed HIV 

infection, based on the national HIV diagnostic testing algorithm, who provided consent 

were tested for recent HIV infection using the Asanté HIV-1 rapid recency assay (Sedia 

Biosciences). Individuals testing RTRI-recent on the assay were tested for VL and those 

with VL ≥1000 copies/mL were considered RITA-recent.

Cambodia’s National Ethics Committee for Health Research granted ethical approval for 

this project. This project was reviewed in accordance with Centers for Disease Control and 

Prevention (CDC) human research protection procedures and was determined to be research, 

but CDC investigators did not interact with human subjects or have access to identifiable 

data or specimens for research purposes.

Statistical Analyses

We managed data in a MySQL database. We compared risk factors for new HIV diagnosis 

and RITA-recent infections with those for testing negative for HIV, using multivariable 

generalized estimating equations (GEE) logistic regression models in R version 4.1.2 (R 

Project for Statistical Computing). Based on characteristics collected during routine HIV 

infection surveillance, we evaluated 5 characteristics in both the HIV infection analyses and 

the RITA-recent analyses: sex, age group (20–34 or ≥35 vs 15–19 years), marital status 

(married or widowed vs single), educational attainment (primary education or higher vs 

none), and testing services client type (men who have sex with men [MSM], transgender 

women [TGW], people who use drugs [PWUD], or entertainment workers [EW, ie, those 
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who provide entertainment, including sex, for money] vs others not identified as being a 

member of these populations [referred to as the general population in routine monitoring 

and evaluation tools]). The GEE method was used to produce logistic regression estimates 

for clustered data using R “gee-pack” version 1.3.3. We included maps created in ArcGIS 

(Esri) of HIV diagnoses and RITA-recent individuals per 100 000 population aged 15 years 

or older using population estimates from Cambodia’s Ministry of Planning [6].

RESULTS

During the first 2 years of national recent infection surveillance implementation, data were 

captured on 53 031 individuals tested for HIV infection. Of these, 6868 individuals (13.0%) 

were newly diagnosed with HIV. Of these, 6180 (90%) consented and were tested for recent 

infection. Among the 6180 individuals tested for recent infection, 314 (5.2%) individuals 

tested assay-recent and 237 of these were tested for VL as a part of RITA. Among these, 192 

(81.0%) tested RITA-recent, and 45 (19%) of the assay-recent infections were reclassified 

as long-term. The characteristics of individuals testing HIV positive and RITA-recent are 

provided in Table 1. Multivariable odds ratios for HIV diagnosis and testing RITA-recent 

are also in Table 1. New HIV diagnoses per 100 000 population were highest in Phnom 

Penh, Preah Sihanouk, Koh Kong, Siem Reap, and Banteay Meanchey while the provinces 

with the highest numbers of RITA-recent individuals per 100 000 population were Phnom 

Penh, Siam Reap, Banteay Meanchey, Preah Sihanouk, and Oddar Meanchey (Figure 1 and 

Supplementary Material).

DISCUSSION

In this analysis of national surveillance data, we observed differences in adjusted odds of 

testing RITA-recent and the adjusted odds for being newly diagnosed with HIV compared 

to those found to be uninfected. The most pronounced differences related to risk behaviors. 

Compared with the general population, MSM, TGW, and EW had a nearly 2-fold higher 

adjusted odds for testing RITA-recent than for being newly diagnosed with HIV. Previous 

Cambodian biological surveys collected over time may suggest a similar upward trend in 

acquisition patterns. Specifically, MSM HIV prevalence has increased from 2% in 2011% to 

4% in 2019 while the HIV prevalence in TGW increased from 6% in 2015% to 10% in 2019 

[7, 8]. Moreover, mathematical modelling found that of the new infections in Cambodia in 

2021, 40% are estimated to be among MSM, 14% among the clients and sex partners of key 

population members, 13% among sex workers, and 7% among transgender people [8].

Conversely, compared with the general population, PWUD had about 50% lower adjusted 

odds for testing RITA-recent than for being newly diagnosed with HIV. The biological 

surveys collected over time may also reaffirm this observation: the HIV prevalence in 

people who inject drugs decreased from 24% in 2011 to 15% in 2017 [7, 8]. Moreover, 

mathematical modelling suggests that people who inject drugs currently represent 3% of 

new HIV infections [8]. Collectively, the recent infection data, biological surveillance data, 

and the national-level mathematical modelling appear be providing us with data consistent 

with those from elsewhere in the Asia-Pacific region suggesting that MSM and transgender 

people are increasingly infected with HIV while changes in drugs being used, from heroin 
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to amphetamines, is becoming more common and may be affecting HIV risk related to drug 

use [9–12].

We also observed differences in age-stratified adjusted odds for HIV diagnosis and RITA-

recent status. Specifically, 15–19 year olds had lower adjusted odds for HIV diagnosis 

compared to individuals aged 20–34 years and to individuals aged 35 years or more. 

Although the sample sizes were small, and statistical significance was not achieved, 

individuals aged 20–34 years had higher RITA-recent odds compared to 15–19 year olds 

while the RITA-recent odds for individuals 15–19 years and individuals aged 35 years 

or older appeared similar. Given the small sample sizes of RITA-recent by age, and 

possible differences in risk in underlying populations seeking HIV testing across these age 

bands, further studies are needed to inform age-stratified risks of RITA-recent infection in 

Cambodia and elsewhere.

Although general population members had the lowest adjusted odds of being newly 

diagnosed with HIV, or being RITA-recent, their risk was not negligible. This may be related 

to a limitation in the general population classification. For example, this group may include 

some MSM, TGW, PWUD, and EW who may not want to provide information about their 

potential risks for infection. Risk elicitation may also be very poor in some testing sites 

compared with others. This could attenuate the differences between the general population 

and key population members. Nonetheless, relatively high RITA-recent rates were observed 

in several rural provinces without known large numbers of key population members. A prior 

outbreak among the general population in rural Cambodia has demonstrated the importance 

of ensuring medical injection safety to reduce the risk of HIV transmission across all 

populations [13]. Since this time, major strides have been made in improving regulations 

for practitioners and training health care providers [14]. Future efforts may be helpful to 

characterize other major risks of HIV transmission in the general population nationally and 

across populations in rural provinces of Cambodia.

We did observe some differences in the geographical distribution of HIV diagnoses and 

RITA-recent individuals. For example, Koh Kong ranked third out of 25 provinces for 

the number of diagnoses per 100 000 population but none of them tested RITA-recent, 

suggesting that individuals in this province acquired HIV long ago. Conversely, Preah 

Vihear ranked 19th out of 25 provinces for the number of diagnoses per 100 000 population 

but ranked 8th out of 25 provinces for the number of RITA-recent individuals per 100 000 

population, suggesting that many individuals have acquired HIV recently. This suggests that 

there are unique geographical insights emerging from recent infection surveillance data that 

would not have otherwise been gleaned from diagnostic HIV case surveillance data.

The overall yield of 13% of testers being diagnosed was relatively high and may be 

explained by referrals from screening testing modalities and possible repeat testing amongst 

previously diagnosed individuals. Specifically, although all 68 facilities offering HIV 

diagnostic testing in Cambodia were included, there are other self-testing, community-based 

testing, and screening testing venues across the country. The individuals presenting for 

diagnostic testing therefore represents a mix of those who are seeking HIV testing for the 

first time at a diagnostic site and those who have screened positive elsewhere and were 
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referred for diagnostic testing. Repeat testers could also be included with newly diagnosed 

individuals if previously diagnosed individuals disengage with care and provide different 

information upon re-engagement.

National estimates from mathematical modelling in Cambodia suggest that approximately 

1100 individuals were newly infected with HIV in 2021 [8]. Over the course of 2 calendar 

years, among 53 031 persons who were tested for HIV, 6868 individuals were diagnosed and 

192 were RITA-recent in this analysis. This suggests that the vast majority of individuals 

being diagnosed are not incident cases but rather acquired HIV years ago and that there 

remains a potential gap between the estimated number of newly infected individuals 

with HIV forecasted over the 2-year timeframe (approximately 2200) and the number of 

individuals whose new HIV infections are being diagnosed (192). This gap may be further 

increased if potential repeat testers are identified and removed from national surveillance 

data. Identifying newly infected people with HIV early in the course of infection and 

immediately initiating treatment is a core intervention to reduce morbidity, HIV-related 

death, and transmission. Continuing to provide a mix of self-, community-, and facility-

based testing models may help bridge the diagnostic gap in Cambodia, particularly among 

Cambodian key populations, including MSM, TGW, PWUD, and EW, who may experience 

higher levels of stigma and discrimination than the general population [15].

These data could be triangulated with other national surveillance data to guide programmatic 

decision-making as there are advantages and disadvantages of each data source. Because 

HIV diagnosis was required for recent infection testing, populations with higher 

health literacy and HIV testing utilization could be overrepresented in recent infection 

surveillance data while those with poorer health literacy and testing utilization could 

be underrepresented. However, prevalence data collected from biological surveys using 

community- and network-based screening approaches found similar trends [7, 8]. Moreover, 

not all with newly diagnosed HIV were tested for recent infection and not all RTRI-recent 

individuals were tested for VL, making use of RITA-recent absolute numbers less reliable. 

Moreover, the RITA-recent analysis had lower statistical power than the HIV diagnosis 

analysis (eg, a single PWUD client tested RITA-recent). Continued data collection for 

national recent HIV infection surveillance may help improve overall statistical power and 

our confidence in these findings.

National recent infection surveillance likely provides unique insights compared to using 

new HIV diagnosis alone. These data, along with other surveillance and data sources, can 

help identify outbreaks or clusters and signal potential gaps in prevention, testing, and key 

population programs.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Figure 1. 
New HIV diagnoses (A) and recent infections (B) standardized per 100 000 population aged 

15 years or older, by Cambodian province, August 2020 to August 2022. Abbreviation: 

RITA, recent infection testing algorithm.
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