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Background: Distinguishing a recent from long-standing HIV infection is a critical step to reduce new infections in 2030. Therefore, this analysis determines the proportion of recent HIV infections among newly diagnosed cases and associated factors in the Amhara regional state between 2019 and 2021.

Methods: We got the HIV case-based surveillance dataset (July 2019 up to August 12/2021) from the Amhara Public Health Institute. Recent infection is an infection gained within the last 12 months as identified by Asante recency test kits. Logistic regression was carried out to identify factors associated with recent infection. Adjusted odd with 95% CI and a p-value of < 0.05 was considered to declare significant associations.

Results: Out of 5,689 eligible cases, 3,129 (55%) recency tests had been performed. The proportion of recent HIV infection is 443 (14.2%, 95% CI: 13, 15.4%). High proportion of recent infections is reported from Bahir Dar city (23.3%), Central Gondar (17.7%), West Gojjam (16.5%), North Shewa (16.5%) and South Gondar zones (15.7%). Besides, the proportion of recent infection is high among clients aged ≥ 51 years (32.4%), illicit drug users (30.6 %), homelessness (28.5%), current commercial sex workers (27.9%), prisoners (21.1%), and among clients with invasive medical procedures (22.2%). Recent infection is significantly associated with females (AOR: 1.9, 95% CI: 1.2–3.1), secondary and above education (AOR: 2.1, 95% CI: 1.3–3.4), commercial sex workers (AOR: 1.8, 95% CI: 1.2–2.7), having contact with index case (AOR: 0.5, 95% CI: 0.3–0.8) and illicit drug utilization (AOR: 3.6, 95% CI: 1.1–12.4).

Conclusion: In the Amhara region, the proportion of recent HIV infection is high with marked variation across sociodemographic characteristics. We identified the risk or preventive factors associated with a recent infection. Therefore, all HIV responders should target their prevention efforts toward hot spot areas and sub-populations to stop further transmission.
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Introduction

Ethiopia has made significant progress toward universal coverage of HIV diagnosis, treatment and viral suppression of persons living with HIV. For instance, in the past two decades, Ethiopia has been successful in reducing the HIV prevalence rate from 3.3 % in 2000 to 0.9 % in 2017 and in decreasing AIDS-related deaths from 83,000 deaths in 2000 to 15,600 in 2017 (1). However, the existing HIV/AID information system is suffering from several limitations. For instance, it doesn't distinguish whether the diagnosis of a new HIV case is because of an increase in HIV transmission or an increased testing coverage for undiagnosed infections, lacks real-time data reporting system and doesn't track individual-level data. Strengthening the national HIV/AIDS strategic information systems through longitudinal and individual-level data is the World Health Organization recommendation to its member states to better understand subnational epidemics and guide more focused interventions (2, 3). Thus to overcome the above limitations, a new surveillance approach is started in Ethiopia in 2018/19 that emphasizes distinguishing recent from long-standing HIV-1 infections among newly identified HIV cases (4). The surveillance case definition for recent infection is an infection acquired within the last 12 months as identified by using Asante HIV recency test kits (4).

People with recent infections have a high viral load, immature and weak immune response, continued high-risk behaviors, high probability of ongoing transmission, and high possibilities to remember their sexual contacts (4, 5). As a result, the test offers new opportunities to focus resources on geographical areas and sub-populations with a high number of recent infections, to assess the risk behaviors, to improve the health of individuals living with HIV and speed up epidemic control (5–8).

Therefore, analysis of any data is the backbone of interpreting any public health raw data; and as being in the public health domain, the HIV data also needs to be interpreted as of other data as well; since it is one of the public health concerns in Ethiopia. Even though the national HIV case-based surveillance system is at its infancy stage, the existing data is not yet analyzed and presented to decision-makers and the scientific community so far. Therefore, this analysis determines the proportion of recent HIV-1 infection among newly diagnosed HIV cases and to identify factors that contribute to recent infections in the Amhara regional state, Northern Ethiopia.



Methods and materials


Data sources and extraction

In this analysis, we got data from the Amhara Public Health Institute HIV case-based surveillance database/RedCap server. The analysis covered data reported from July 2019 up to August 12/2021. Trained health care workers at HIV testing outlets are collecting the data using a Case-Based Report Form (CRF) for public health surveillance. Data clerks encode the surveillance data into a central server using a web-based application called RedCap within 14 days of HIV diagnosis.



Study setting and population

In July 2019, the Amhara Public Health Institute with support from International Center for AIDS Care and Treatment Program (I-CAP Ethiopia) and the Center for Disease Prevention and Control (CDC) has endorsed a new surveillance approach called HIV Case Surveillance. As shown in Figure 1 below, 130 health facilities are enrolled in the system in a scale-up approach and they report data through an online and real-time reporting software called RedCap (Research data Capturing). These health facilities are currently reporting about 90% of the regional HIV cases. Currently, the Amhara region is estimated to have over 24,769,157 people (Figure 1). For this analysis, there was no sampling, rather we used the universe of the records between July 2019 and August 12/2021.
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FIGURE 1
 Distribution of HIV case-based surveillance sites in the study area, northern Ethiopia.




Inclusion criteria

The target population for Asante recency testing is clients ≥15 years old. So, we excluded below 15 years old clients from the analysis.



Asante HIV-1 rapid recency assay

It is a point-of-care recency test (POC-RT) that combines verification of HIV diagnosis and detection of recent HIV-1 infection in one testing device and is now available as a commercial kit (Asante recency test®, Sedia Biosciences, Beaverton, Oregon, USA). The test can be completed rapidly in 20 min. The test has three lines, a Control line (C line), an HIV diagnostic verification line (V line), and a third line [Long-term (LT) line], which distinguishes recent infections from long-term infections. The presence of only the control line (C line) shows HIV-negative status, while two lines (C and V lines) shows recent infection, and all three lines (C, V, and LT lines) shows long-term infection (9). Recency test targets are those clients ≥15 years of age with HIV-1 infection only. As reported by the US CDC, the Asante recency test kit has a high diagnostic sensitivity (>99%) and specificity (> 98%) (10).

The test strip comprises several materials which in combination can detect HIV antibodies when a blood, serum or plasma sample containing HIV antibodies is added to the sample buffer tube. The recency assay uses the principle of avidity, binding strength of the HIV-1 antibodies present in an infected individual's blood. Following HIV-1 infection, the immune system produces low avidity HIV-1 antibodies early in the infection, and as time runs, the immune system matures and produces high avidity HIV-1 antibodies (11).



Data management and statistical analysis

We exported data from the online RedCap server to SPSS 21 for analysis. After data cleaning and coding, we computed descriptive measures to describe the study participants and the outcome variable. We classified the outcome variable as recent and long-term infection. The Hosmer-Lemeshow goodness of fit test indicated that our regression model is a good fit for the data (α = 0.87). Binary logistic regression analyses have been carried out to identify factors associated with recent HIV infection. Variables with a P-value of ≤0.2 in simple binary logistic regression analysis are considered in the multivariable logistic regression analysis model to control for confounding. The backward likelihood ratio method was used for variable selection procedures. A P-value of <0.05 was considered a statistically significant association. Crude and adjusted odds ratios with a 95% confidence interval were computed to observe the strength of association between the outcome variable and independent variables.



Operational definitions
 
HIV case surveillance

HIV case surveillance is a systematic, ongoing and longitudinal reporting of data on newly diagnosed HIV cases and their subsequent sentinel events to a public health authority (4). However, at current stage, the system captures individual level data acquired only with 14 days of HIV diagnosis and we call it HIV case reporting surveillance.



A newly identified HIV case

An individual who has a confirmed diagnosis of HIV infection that was not diagnosed in the past (4) using a national testing algorithm (12).



Recent HIV-1 infection

This is an infection that was likely acquired within 12 months preceding recency test date as identified by using Asante HIV recency test kits. Because of the lack of routine viral load testing, we took the probably recent infection as a final results. The target population for HIV recency testing surveillance is limited to adults ≥15 years of age (4).



Long term infection

Long Term Infection is HIV infection which is likely acquired before 12 months of the recency test date.



Invasive medical procedure

Is a purposeful entry to the body, usually by incision or percutaneous puncturing or by inserting instruments into the body openings for medical reasons and that might pose an additional risk of HIV infection. Examples are blood transfusion and needle injections (4).

HIV Index Case: Is a person who initially is diagnosed to have HIV infection and will serve as a contact person to identify and investigate his/her sexual/biological contacts and risk network.





Ethical approval and consent for publication

Ethical approval was obtained from the Amhara Public Health Institute Ethical Review Committee (Protocol No: H/R/T/T/D/5/3). Also, a permission letter to analyze and publish the data is obtained from the respective bodies of the institute. At the time of HIV diagnosis, informed consent from each client is being obtained. The Ethiopian Public Health Institute prepared nationally and already approved the contents of consent as part of the national HIV surveillance guidelines. We conducted the study under the Declaration of Helsinki.



Results


Sociodemographic characteristics of participants

In the study period, 6,122 newly identified HIV cases have been reported to the region from 130 health facilities. From these, 5,689 (92.9%) cases were eligible for HIV recency test. But, only 3,150 (55.4%) recency tests have been performed and 3,129 (99.3%) results were valid and the rest 21 results were inconclusive. The chief reason behind missed recency testing is COVID 19, but also test kit stock out and lack of attention contributes a few. Therefore, we included those clients with valid recency test results (3,129) in the analysis as study participants.

The mean age of clients at HIV diagnosis was 34(±10 SD) years, ranging from 15 up to 84 years; but the majority (72.3%) is in between 21 and 40 years. Two-third (66.2%) of them are females and 72.1% are living in urban areas. About, 61.6% of the clients are not married/cohabiting at the time of HIV diagnosis. As reported by clients, at the time of HIV diagnosis, 33.2% of them were working as a casual laborer, 16% were farmers, 14.3% were current commercial sex workers, while 31.5% of the clients had a history of commercial sex practice in the past 12 months of the respective years. In addition, 83.5% of the clients are living in houses/apartments and 43.3% have no formal education (Table 1).


TABLE 1 Socio-demographic characteristics of recently infected HIV clients in the Amhara regional state, northern Ethiopia, 2021 (N = 3,129).
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Recent HIV infection

From 3,129 recency tests with valid results, 443 (14.2%, 95% CI: 13, 15.4%) clients are recently infected. The proportion of recent HIV infection markedly varies across zones and geographic areas (Figure 2); for instance, it is 23.2% in Bahir Dar city, 17.7% in Central Gondar zone, whereas 8.9% in South Wollo and 6.8% in West Gondar zones (Table 1).


[image: Figure 2]
FIGURE 2
 Geographic distribution of recent HIV infection in the Amhara regional state, northern Ethiopia (N = 443).


We observed the highest proportion of recent infections among clients aged ≥ 51 years (32.4%), illicit drug users (30.6%), homelessness (28.5%) and current commercial sex workers (27.9%). The proportion of recent infection is 22.4% among clients having a recent history of commercial sex practice, 22.2% among clients having a recent history of invasive medical procedure, 21.1% in prisoners, 15.8% among females, 14.6% among urban dwellers, 15.3% in clients with secondary and above education. Besides, the proportion of recent infections is 18.8% in between 36 and 40 years old and 16.4% in the age range of 41 up to 45 years. As age increases, the proportion of recent infections also gets high (Table 1).



Risk factors associated with recent HIV infection

In multivariable logistic regression analysis, recent HIV infection is significantly associated with sex, educational status, commercial sex practice, contact with index case and illicit drug utilization.

Accordingly, 15.8% of females are recently infected as compared to 10.9% of males (AOR: 1.9, 95% CI, 1.2–3.1). Likewise, 22.4% of clients with a recent history of commercial sex practice are recently infected as compared to the 12.5%% of their counterparts (AOR: 1.8, 95% CI: 1.2–2.7). Besides, we observed a significantly higher proportion of recent infections among illicit drug users (30.6%) as compared to 13.5% of their counterparts (AOR: 3.6, 95% CI: 1.1-12.4). Also, the odds of recent infection have become substantially increased along sides of increased educational status. Consequently, clients with secondary and above education are two times more likely to be recently infected than clients without formal education (AOR: 2.1, 95% CI: 1.3–3.4). Similarly, the opportunity to detect recently infected HIV cases is decreased by half among clients who have contact with index cases as compared to their counterparts (AOR: 0.5, 95% CI: 0.3–0.8) (Table 2).


TABLE 2 Risk factors associated with recent HIV infections in the Amhara regional state, northern Ethiopia, 2021 (N = 3,129).
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Discussion

In the Ethiopian context, this analysis is the first of its kind about recent HIV infections among newly diagnosed HIV cases that convey valuable information for a targeted response. Therefore, we believe our findings will serve as a guide for individuals and organizations working on different aspects of the HIV program to focus their resources toward the areas and sub-populations with a high proportion of recent infections. We found the overall proportion of recent HIV infection in the region to be 14.2%. Yet, recency test is not done for a significant proportion of eligible cases (44.6%); which has the potential to alter the current findings of the study. However, the reason was largely because of the direction of the central government to stop the recency test associated with coronavirus, and absence of test kit, undocumented results, and the likes. But it is not related to the client's refusal to undergo recency testing or not related to any kind of bias.

Nevertheless, the 14.2% finding in the present study is alarming from the perspective of HIV prevention, which shows sluggish progress toward the UN AIDS strategy to reduce new infections fewer than 200,000 in 2030 (13). It is also obvious that such findings show an active HIV transmission and prevalent risky behaviors in the study area. Besides, the finding illustrates gaps in implementing the national HIV prevention strategies across the region. The proportion of recent infections markedly varies across zones; for instance, in Bahir Dar city it is 23.2%, whereas 12.5% in Gondar city. This finding indicates more transmission clusters and risky sexual networks in towns that serve as a source of infections. Therefore, this study revealed priority geographic areas and sub-populations where HIV is actively transmitting. Thus, as stated in the national HIV surveillance guideline, the enhances response strategy is case and cluster investigation to identify risky sexual networks and HIV transmission clusters (4). During the investigation, HIV status of individuals in the network and the type of risky behavior will be determined and those positive individuals should be rapidly started on treatment. These enables us to realize the individual and public health benefits of viral load suppressions, to the extent of no HIV transmission from clients with undetectable viral load (14). It is also important to provide a combination of HIV prevention services for HIV negative individuals in the sexual network like Pre-Exposure Prophylaxis for female sex workers, Self-Test, retest and risk reduction service based on the identified risky behavior. Enhanced Response efforts to recent infections and/or cases with risk factors/group can be maximized through a strong coordination platform like a Public Health Emergency Operation Center. Nonetheless, the 14.2% finding in the present study is lower than the 30.4% finding in Germany (15), the 19% report from Singapore (16) and the 17% report in Uganda (17), but it is higher than the 9.5% finding from northern China (18), the 8.6% finding in Kenya (19), the 6.1% finding from Rwanda (20) and the 3% finding in Malawi (21). This difference comes from real variation in HIV incidence in the respective countries or difference in recent infection testing algorisms.

We identified important risk factors associated with recent HIV infection that has to be considered to guide the prevention efforts of HIV responders. The first variable is being a female, which increases the likelihood of recent infection with over two folds as compared to males, which is also reported by WHO regional office for Africa (2), and other similar studies from Uganda and China (17, 18). The reason might be more females are currently being engaged in risky sexual behaviors to cop-up with the growing living costs in the country, increased anatomical risks or might be associated with minimal women's decision role to have a safe sex (20).

Likewise, the proportion of recent infections is increased by nearly two folds among individuals with a recent history of commercial sex practice. This finding represents a true increase in HIV incidence among female sex workers and/or increased access to the targeted HIV testing service that had a high positive yield. In Ethiopia, even though it is unusual to get illicit drug users, this analysis revealed a 1.6% proportion of this risky social behaviors in the region. Therefore, emphasis should be given to such rare, hidden and protruding risky social behaviors that will further speed up the virus transmission, as this tiny information might be like the scenarios of the tip of the iceberg's phenomena or can be data entry errors at the health facility level. Also, in the final regression model, the variable illicit drug utilization is found to increase the proportion of recent infection nearly two folds, which is consistent with the finding in Germany (15). Inversely, the opportunity to detect recently infected HIV cases is decreased by half among clients who have contact with index cases as compared to their counterparts. The likely reason is a delay of primary and secondary contacts of index cases to get access to HIV testing services. Our study also confirms that the odds of recent infection are increased two folds among clients with secondary and above education as compared to clients without formal education. One would expect that this is the case; since as people get educated, they earn more and have more disposable income. This may lead to the financial ability to visit hotspots, consumption of alcoholic drinks and this may fuel engagement in risky behavior. Also, it might be linked to the situation that many of the literates are currently living around the towns where risky sexual networks and behaviors are prevalent, and especially the jobless may engage themselves to get income. This finding is in line with the finding from Tianjin of northern China (22).

Finally, it is mandatory for us to disclose the limitations of this analysis for readers. First, our finding is a proportion that might not represent the actual HIV incidence in the general population. However, the identified risk factors associated with recent infections can represent the actual phenomena in the source population. Another weakness in the methods is that viral load testing data are not available to further reclassify the HIV infections as confirmed recent (for non-suppressed) and long-term (for virally suppressed) infections.



Conclusion and recommendations

In the Amhara region, the proportion of recent HIV infection is 14.2%; with marked sociodemographic variations. The risk factors associated with recent infection are female sex, increased education, commercial sex practice, no contact with index cases and illicit drug utilization. Therefore, we suggest to all HIV responders to target their HIV prevention efforts toward hot spot areas and sub-populations with high recent infection to prevent further transmission. Special emphasis should be given to case and network/cluster identification and investigation through an enhanced response. The success of the Enhanced Response can be maximized through a strong coordination platform like a Public Health Emergency Operation Center.
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