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Percentages and absolute counts of CD8+ T cell maturation subsets among HIV-/CMV+ individuals 

and ART-suppressed HIV-infected patients with CD4 counts >500 cells/mm3 stratified by a normal 

or low CD4/CD8 ratio.
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Antiretroviral Therapy Exhibit Altered T Cell Subsets, Heightened CD8+ T Cell Activation, and Increased Risk of Non-AIDS Morbidity and 

Mortality. PLoS Pathog 10(5): e1004078. doi:10.1371/journal.ppat.1004078
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Baseline

rho 0.680,  P<0.0001

Week 24

rho 0.692, P<0.0001 

Week 36

rho=0.649, P=0.0003

Correlations between the CD4/CD8 ratio in blood and in 

GALT in 32 subjects participating in the two clinical trials

rho=0.649, P=0.0003

Each 10% increase 

in the CD4/CD8 

ratio in blood 

predicted a 5.7% 

increase in the 

CD4/CD8 ratio in 

GAL



Calculating mean change in variable A per 
change in variable B in long panels

Interpretation: there is a 5% increase in A per 10% increase in B



Coefficient of variation (within subject standard deviation (blue lines)/within subject 

mean (red plus symbols) for three different biomarkers

Significantly lower for the CD4/CD8 ratio (12%) compared to CD4+ T cell counts 

(16%, P = 0.017) and for CD8+ T cell counts (18%, P = 0.001).
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Impact of early or later ART CD4/CD8 ratio in the 

OPTIONS cohort.

Serrano-Villar S, Sainz T, Lee SA, Hunt PW, Sinclair E, et al. (2014) HIV-Infected Individuals with Low CD4/CD8 Ratio despite Effective 

Antiretroviral Therapy Exhibit Altered T Cell Subsets, Heightened CD8+ T Cell Activation, and Increased Risk of Non-AIDS Morbidity and 

Mortality. PLoS Pathog 10(5): e1004078. doi:10.1371/journal.ppat.1004078
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The greater effect of early ART compared to later ART on the CD4/CD8 ratio remained statistically significant 

after adjustment by age, gender, and baseline CD4+ T cell counts in the mixed-effects linear model . 

The mean CD4/CD8 ratio change predicted by the model was significantly higher among early ART initiators 

compared to later initiators after one year of ART (+0.44 vs. +0.25, respectively, P<0.001), and after a median of 

3 years of ART (+0.61 vs. +0.49, respectively, P<0.001).



Selection of study participants

Serrano-Villar S, Pérez-Elías MJ, Dronda F, Casado JL, Moreno A, et al. (2014) Increased Risk of Serious Non-AIDS-Related Events in HIV-Infected 

Subjects on Antiretroviral Therapy Associated with a Low CD4/CD8 Ratio. PLoS ONE 9(1): e85798. doi:10.1371/journal.pone.0085798
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CD4/CD8 ratio according to the presence and type of event
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Subjects on Antiretroviral Therapy Associated with a Low CD4/CD8 Ratio. PLoS ONE 9(1): e85798. doi:10.1371/journal.pone.0085798

http://journals.plos.org/plosone/article?id=info:doi/10.1371/journal.pone.0085798



Madrid Cohort: Association with non-AIDS 

events

530 HIV+ART+ 

subjects

130 

Cases

400  

Controls

226 with CD4>500

Matched by

(Mahapick)
-age

-gender

-proximal CD4 

counts

-CD4 nadir

14

-CD4 nadir

Cases: myocardial infarction (12 cases), solid-organ neoplasias (11 cases), stroke (5 

cases), end-stage liver disease (4 cases) and end-stage renal disease (1 subject). 

Conditional regression

logistic

(adjusted by ART exposure):

Per each CD4/CD8 qrt.  

decrease, five-fold increased

odds of serious non-AIDS 

events

(OR: 4.8, 95% CI, 1.2, 19.5) 



General characteristics of the study population and in the nested case/control study.
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Subjects on Antiretroviral Therapy Associated with a Low CD4/CD8 Ratio. PLoS ONE 9(1): e85798. doi:10.1371/journal.pone.0085798

http://journals.plos.org/plosone/article?id=info:doi/10.1371/journal.pone.0085798
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Adjusted

OR

CI 95% P

All 10.3 5.0 – 21.2 <0.0001

Subgroups

CD4 >200 cels/µL 10.4 4.6 – 23.5 <0.0001

Results
AUC: CD4/CD8 ratio Vs. Non-AIDS events Logistic Regression: CD4/CD8 ratio (<0.4 vs. ≥0.4) association 

with non-AIDS events
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0.00 0.25 0.50 0.75 1.00
1-Specificity

Nadir CD4, AUC = 0.662 CD4 count, AUC = 0.671

CD8 count, AUC = 0.435 CD4/CD8 ratio, AUC = 0.720

Reference

P <0.0001

Best cut-off: 0.4

Adjusted CD4/CD8 ratio for non-AIDS mortality:

OR, 12.8; 95% CI, 3.6–45.1; P<0.0001

CD4 >200 cels/µL 10.4 4.6 – 23.5 <0.0001

CD4 >350 cels/µL 17.5 5.7 – 53.3 <0.0001

CD4 >500 cels/µL 14.5 2.8 – 73.9 0.001

Nadir CD4 <200 12.7 4.7 – 34.7 <0.0001

Maximum model: age, sex, ART exposure, nadir CD4, CD4/CD8 

ratio, CD4/CD8 ratio*CD4 nadir interaction. Only ART exposure 

was retained in the adjusted model as a potential confounder.





Selection of study participants
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General characteristics of the study population and in the nested case/control study.
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Conditional logistic regression in a
case-control nested study



Risk of serious non-AIDS events associated with a low CD4/CD8
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Resumen Métodos

• Modelos lineales mixtos

– para calculo de asociaciones entre variables con medidas 
repetidas

– comparar pendientes en dos grupos entre diferentes 
puntos. puntos. 

• Comparación de coeficientes de variación

• Curvas ROC (mejor punto de corte)

• Procedimiento Mahapick (emparejar casos/controles)

• Regresión logística, modelo estimativo

• Regresión logística condicional (estimar el efecto de una 

exposición sobre un desenlace en un estudio casos/controles) 



¡Muchas gracias!

Monument Valley, Utah


