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‘Hawaii Aging with HIV Cohort’ Study 

Causes of death over 5 years in HIV+ patients 
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HIV+: 23 deaths among 250 individuals
HIV-:    2 deaths among 250 individuals



Need for Predictor of CVD Risk
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White blood cell count

Neutrophil count

Lymphocyte count

Neutrophil/Lymphocyte Ratio
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Neutrophil/Lymphocyte Ratio

Neutrophils → Innate, Lymphocytes → Adaptive

Increased Neutrophil Count leads to inflammation

Decreased anti-inflammatory factors leads to decreased 

Lymphocyte Count
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Associations with Neutrophil/Lymphocyte Ratio

Increased ratio associated with CVD events such as: 

Increased long-term mortality in patients with ischemic and 

nonischemic heart failure

Peripheral arterial disease

Cardiac mortality in patients with stable coronary artery disease

Left atrial thrombus

Lymphocytes

Neutrophils
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What about the HIV-infected 
population?

needed a surrogate marker 
of CVD risk



7

Predictor of CVD

Carotid Intima-Media Thickness (CIMT)

Predicts CVD events (> 1, abnormal)

Non-invasive, uses B-mode ultrasound

 IMT = distance between blood-intima interface and media-adventitia 

interface
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Hypothesis

Neutrophil/Lymphocyte Ratio will be positively 

correlated with CIMT in HIV group on suppressive 

antiretroviral therapy
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Recruitment

72 HIV-positive patients living in Hawaii

≥ 40 years old

On ART w/ <20 copies/mL HIV RNA six months prior 

to enrollment

72 HIV-negative participants selected from similar 

backgrounds
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Measurements

Comprehensive HIV & cardiac evaluation

HIV history, CVD history, fasted blood counts

CIMT measurements analyzed at USC by a single reader

Far wall of right distal common carotid artery and 

bifurcation
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Our Results vs. Literature

Negative correlation b/t CVD risk and Neutrophil/Lymphocyte 

Ratio in HIV + cohort

vs.

Positive correlation in general population

Positive correlation in HIV + pop. in Italian study
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Comparison of Studies

Mean age: 38.1 years

60.1% on ART

45% <37 copies/mL HIV RNA
       

3.05 Hazard Ratio

(p-value = 0.019)

comparing NLR ≥ 1.2 to NLR < 1.2 
in predicting CVD event incidence

Quiros-Roldan, et al Study

Median age: 59 years

100% on ART

100% <20 copies/mL HIV RNA

–0.27 coefficient

(p-value = 0.023) 

between RBIF IMT and NLR 
after adjustment

Our Study
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Driver of Negative 
Association?

Neutrophil Count
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Limitations

Cross sectional study (no causality)

Small sample size

High rate of male participation, lacking 

generalizability

Used surrogate marker of CVD risk
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Conclusions

Hypothesis refuted

Neutrophil Count driver; correlated with CRP and IL6 in 

HIV positive group

No association in HIV negative group

Future directions → investigate role of ethnicity, age, and 

length of time on ART on association
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Questions?


