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Abstract and keywords

Objective: To evaluate long-term changes in the CD4/CD8 ratio and its association with
active tuberculosis (TB) in people living with HIV (PLWH) receiving combination
antiretroviral therapy (cART) with sustained virologic suppression over five years of

follow-up.

Methods: A retrospective cohort study was conducted at a public hospital in Lima, Peru,
including PLWH aged 218 years who initiated cART between 2008 and 2018 and
maintained virologic suppression. Immunologic evaluations were performed at baseline,
and at 2 and 5 years. Two groups were compared: 37 PLWH with TB diagnosed within
+6 months of cART initiation who completed TB treatment, and 195 PLWH without TB,
selected through time-matched random sampling. Outcomes included changes in CD4+,
CD8+, and the CD4/CD8 ratio, adjusted for CD4 nadir, cART regimen, and clinical and
sociodemographic factors. Longitudinal transitions in the CD4/CD8 ratio were analyzed
using discrete-time Markov models, and CD4+ and CD8+ trajectories were assessed

using linear mixed-effects models.

Results: Among the 232 participants, 83.6% were men, with a median age of 32 years
at HIV diagnosis. PLWH with TB had greater baseline immunosuppression, with lower
CD4 nadir (78 vs. 251 cells/pyL) and lower CD4/CD8 ratios. CD4+ counts increased
significantly at 2 and 5 years (+230 and +283 cells/pL; p<0.01), while CD8+ counts
decreased (-113 and —242 cells/uL; p<0.01). TB was not associated with CD4+ recovery
but was independently associated with lower CD8+ levels (p = -278.0; p<0.01) and with
a TBxtime interaction consistent with persistent immune activation. Markov models
showed that lower baseline ratios predicted subsequent improvement; however, TB
reduced favorable transitions by the fifth year. Only 28-29% of the non-TB group and
11-12% of the TB group achieved a ratio 21. A lower CD4 nadir was consistently

associated with poorer immunologic recovery.

Conclusions: Incomplete recovery of the CD4/CD8 ratio was common despite sustained
virologic suppression. TB was associated with slower normalization of the ratio and
persistent immune dysfunction compatible with immunosenescence. The CD4/CD8 ratio,
together with a history of TB, provides additional prognostic value beyond CD4+ count
alone for risk stratification of long-term immune dysfunction in high TB-burden settings,

even with effective control of both conditions (TB-HIV).

Keywords: HIV, tuberculosis, immunosenescence, CD4/CD8 ratio, antiretroviral

therapy, immune reconstitution.
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Resumen y palabras clave

Objetivo: Evaluar los cambios a largo plazo de CD4/CD8 y su asociacién con
tuberculosis activa (TB) en personas que viven con VIH (PVV) en tratamiento
antirretroviral combinado (TARc) con supresion virolégica durante cinco afios de

seguimiento.

Métodos: Estudio de cohortes retrospectivo conducido en un hospital publico de Lima,
Peru, que incluyé PVV 218 afios que iniciaron TARc entre 2008 y 2018 y mantuvieron
supresion virologica. Las evaluaciones fueron al inicio, a los 2 y 5 afios. Se compararon
dos grupos: 37 PVV con TB diagnosticados 6 meses del inicio del TARc que
completaron tratamiento, y 195 PVV sin TB, seleccionadas mediante muestreo aleatorio
apareado por tiempo. Los desenlaces incluyeron cambios en CD4+, CD8+ y CD4/CDS8;
ajustados por nadir de CD4+, esquema TARc y factores clinicos y sociodemograficos.
Las transiciones longitudinales de CD4/CD8 se analizaron mediante modelos de Markov
en tiempo discreto, y las trayectorias de CD4+ y CD8+ con modelos mixtos de efectos

lineales.

Resultados: De los 232 participantes, el 83,6% fueron hombres, con una mediana de
edad de 32 afios al diagndstico. Las PVV con TB presentaron mayor inmunosupresion
basal, con menor nadir de CD4+ (78 vs. 251 células/pL) y menores relaciones CD4/CD8.
Los CD4+ aumentaron significativamente a los 2 y 5 afnos (+230 y +283 células/pL;
p<0,01), mientras que los CD8+ disminuyeron (-113 y —242 células/uL; p<0,01). TB no
se asocid con la recuperacion de CD4+, pero si con menores niveles de CD8+ (B =
—-278,0; p<0,01) y con una interaccion TBxtiempo compatible con activacion inmune
persistente. Los modelos de Markov mostraron que relaciones basales mas bajas
predijeron mejoria; sin embargo, la TB redujo las transiciones favorables al quinto afo.
Solo el 28-29% del grupo sin TB y el 11-12% del grupo con TB alcanzaron una relacion

=21. Un nadir de CD4+ bajo se asocid con peor recuperacion.

Conclusiones: La recuperaciéon incompleta de CD4/CD8 fue frecuente pese a la
supresion virolégica. TB se asocié con normalizacién mas lenta y disfuncion inmune
persistente, compatible con inmunosenescencia. La relacion CD4/CD8, junto con el
antecedente de TB, aporta valor pronéstico adicional a solo considerar el criterio de
CD4+ para la estratificacion de riesgo de disfuncion inmune a largo plazo en contextos

de alta carga de TB a pesar del control de ambas condiciones (TB-VIH).

Palabras clave: Inmunosenecencia, Coinfeccion, Infecciones por VIH, Tuberculosis,
Relacién CD4-CD8
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