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ABSTRACT

Background: HIV seroconversion among HIV-exposed infants (HEIS) remains a major public
health concern, particularly in settings with high maternal HIV prevalence. Despite remarkable
progress in the prevention of mother-to-child transmission (PMTCT), some infants who
initially test negative after birth later acquire HIV during breastfeeding. Understanding the
incidence, timing, and predictors of HIV seroconversion is vital to guide interventions that
strengthen Uganda’s Early Infant Diagnosis (EID) program and improve infant health
outcomes.

Methods: A retrospective cohort study was employed to follow-up HEI who initially tested
HIV-negative on their first PCR enrolled in the national EID program. Data was obtained from
the Central Public Health Laboratory (CPHL) database from 2019 to 2024. Data was cleaned
and analysed using Stata version 18. The incidence rate of HIV seroconversion was computed
as the number of new HIV infections per 1,000 person-months of follow-up. Time to
seroconversion was estimated using Kaplan—Meier survival analysis, with the log-rank test
used to compare survival distributions across subgroups. Cox proportional hazards regression
was employed to identify independent predictors of HIV seroconversion

Results: In this study, 59,471 HIV-exposed infants who initially tested HIV-negative at the
first PCR were followed for 24 months retrospectively with 1,368 (2.3%) seroconverting
during the follow-up period, yielding an overall incidence rate of 1.18 per 1,000 person-months
(95% CI: 1.12-1.24). The mean time to HIV seroconversion was 10.8 months (95% CI: 10.1-
11.6), with most infections occurring within the first year of life. Multivariable Cox regression
identified three significant predictors of HIV seroconversion: infant age 13-24 months [aHR:
3.1; 95% ClI: 2.012-4.858; p < 0.001], poor maternal ART adherence (<85%) [aHR: 3.2; 95%
Cl: 2.122-4.872; p < 0.001], and unsuppressed maternal viral load [aHR: 2.4; 95% CI: 1.644—
3.539; p < 0.001].

Conclusion: The study found that while the incidence of HIV seroconversion among infants
after a negative first PCR test remains low, new infections still occur primarily within the first
year of life, largely attributable to inadequate maternal ART adherence and lack of viral load
suppression. The findings highlight the need to reinforce maternal adherence counselling,
routine viral load monitoring, and early weaning strategies aligned with PMTCT guidelines.
Strengthening follow-up within the EID continuum and integrating maternal—infant pair
management approaches could further reduce postnatal HIV transmission and accelerate
progress toward the elimination of mother-to-child HIV transmission in Uganda.

Keywords: HIV seroconversion, HIV-exposed infants, Early Infant Diagnosis, incidence rate,
time to seroconversion, Uganda, PMTCT.
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OPERATIONAL DEFINITIONS

Early Infant Diagnosis (EID) Program: The enrolment of any infant in Uganda’s
national EID database, where they undergo HIV testing using PCR technology

for early detection and followed for 24 months.

Healthcare Facility Type: Classified into three categories: public health facilities,
private health facilities, and community-based or lower-level health facilities
such as Health Centre 111 and IV.

HIV-Exposed Infant (HEI): An infant documented in the Early Infant Diagnosis (EID)
program whose mother has a confirmed HIV-positive status, regardless of the

infant’s own HIV status at birth.

HIV-Seroconversion: The occurrence of an HIV-exposed infant who initially tests
negative on a PCR test but later tests positive on a confirmatory PCR test recorded
in the EID database.

Incidence of HIV-Seroconversion: Determined by the number of infants who
experience seroconversion, defined as an initial negative PCR test followed by a
positive PCR test, divided by the total person-time at risk, measured in person-

months or person-years.

Infant Feeding Practices: Categorized into three types: exclusive breastfeeding (EBF),
where the infant receives only breast milk without any other foods or liquids;
mixed feeding (MF), which involves breastfeeding along with other foods or
liquids; and exclusive formula feeding (EFF), where the infant is provided with
only formula milk and no breastfeeding.

Infant Prophylaxis: The administration of antiretroviral (ARV) medication to prevent
HIV transmission, categorized based on infant risk level. Low-risk infants (born
to mothers with suppressed viral load and consistent ART use) receive single-
drug prophylaxis (e.g., Nevirapine alone). High-risk infants (born to mothers with
unsuppressed viral load, late ART initiation, or other risk factors) receive
combination prophylaxis (e.g., Nevirapine combined with Zidovudine).
Additionally, some infants may receive no prophylaxis if ARVs are not

administered at birth.
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