HDL Cholesterol Efflux Capacity in HIV is Inversely Related to Classical Monocyte Number
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Background: HIV represents a chronic inflammatory state with increased . LN : : . _ o Unadiusted Linear-Rearessions Predictina Traditional Lipoids and HDL
incidence of cardiovascular disease (CVD), and circulating monocytes are Data from Hawaii Aging WIJ_(h_ HIV - Cardlovasgula_r Disease (HAHC- Baseline Characteristics Cholejsterol Efflux frorr? Monocvte Subsetg P
thought to play a role in CVD. High-density lipoprotein (HDL) cholesterol efflux CVD) Study, a study examining the role of oxidative stress and - 174 y
capacity provides evaluation of the dynamic function of HDL and several studies inflammation in HIV cardiovascular risk Age, yr 50 (45, 56) . . .
have shown that HDL cholesterol efflux capacity correlates strongly with CVD M 1’ o 102 86’ 49, Suleo Classlca il A e MG o5 )
e . . ale, n (%) (86.4%) HDL Efflux -0.20 (0.03) -0.04 (0.09) -0.01 (0.87)
outcome events. HDL cholesterol efflux may be inhibited by HIV. This may « HAHC-CVD enrolled HIV-infected adults = 40 years old on stable ART C : Y 70 (59.3%
. . . . aucasian, n (%) (59.3%) Total Cholesterol -4.65 (0.81) 11.8 (0.06) 10.14 (0.38)
contribute to increased CVD seen in chronic HIV. Our current study evaluated the > 3 months Hvpertens: 0/ 36 (30.5% _ _
relationship between HDL cholesterol efflux capacity and monocyte subtypes. Cyper elnSISOH’ E-( ) o 5 (21'2(; ) Triglycerides 98.2 (0.19) 22.2(0.12) 25.13(0.33)
ijfenst.y moking, n (%) s é7-5 909)0 LDL-C 3.97 (0.82) 7.88 (0.15) 8.27 (0.41)
: t : . .5, 99.
Methods: HDL cholesterol efflux capacity and monocyte subtypes were HDL Cholesterol Efflux CapaF:Ity Measurements | | Wﬁelizht lieg cm i E67 2 2 1% HDL-C -13.5 (0.06) 3.22 (0.16) 0.31 (0.94)
measured as part of the Hawaii Aging with HIV Cardiovascular Study. Participants » HDL cholesterol efflux capacity was measured at a lipoprotein Height,cm 173. (166 9. 179 0)
were on stable antiretroviral therapy > 3 months. Monocyte subtypes were research laboratory at the National Institute of Health Waist_ﬁip Ratio 0.94 (© 91.0 97') Multivariable linear regression predicting HDL cholesterol efflux capacity
determined by differential expression of CD14 and CD16: classical BMI, kg/m? 2575 (23.70, 27.85) with regards to the various monocyte subsets adjusting for age, HIV viral
(CCDD116A;TCD16')’ 't”termed'att? (?mSAfHCIsz’ a”ﬁ_”or_"cb'lass'cal' (CD14ow - Briefly, the J774 cells were plated and radiolabeled with 2 uCi of 3H- Diabetes Mellitus, n (%) 6 (5.1%) load, traditional risk factors, and BMI in a step wise fashion
) monocytes respectively. Simple and multivariable analyses were cholesterol/mL. ATP-binding cassette transporter A1 (ABCA1) was CRP, pg/mL 0.89 (0.39, 2.66)
performed to evaluate the relationship between HDL cholesterol efflux capacity _ _ _ History of High Cholesterol, n 60 (50.85%)
and monocyte subtypes. up-regulated by means of a 16-hour incubation with 0.3 mmol/L 8-(4- (%) ’ ' Classical Intermediate Non-classical
chlorophenylthio)-cAMP. We added 2.8% apoB-depleted plasma to T . . -0.20 (0.03)* -0.04 (0.09) -0.01 (0.87)
| _ _ _ _ oro _ Years Living With HIV, yr 15 (8.25, 20.75) .
Results: Our study included total of 124 patients: median age 50 years; 86% the efflux medium for 4 hours Plasma HIV-1 RNA (n, % 101 : +Age -0.21 (0.02) -0.04 (0.09) -0.01 (0.895)
_ _ - , % (85.59%) . ,
male; median CD4 count 490 cells/mm3; and 86% undetectable HIV viral load. undetectable) + Age and HIV Viral load -0.21 (0.02) -0.04 (0.09) -0.01 (0.86)
The HDL cholesterol efilux capacity was negatively associated with classical » To quantify the efflux of radioactive cholesterol from the cells, we CD4+ T cell count, cells/mm? 490 (349.75, 639.50) Fogeane Bl - e el -0.04 (0.13) -0.004 (0.93)
monocyte numbers (standardized beta = -0.21, P=0.02) even after adjusting for used liquid scintillation counting. Efflux was calculated bv using the R ——— e —— + Age, Traditional Risk Factors -0.22 (0.02) -0.04 (0.14) -0.01 (0.81)
traditional CVD factors, demographics, HIV viral load and body mass index. _q _  ea g. _ _ _y_ 9 o Total 124 (100.0%) + Age, HIV Viral load, Traditional -0.21 (0.02)* -0.03 (0.20) -0.01 (0.90)
There were no significant associations between HDL cholesterol efflux capacity following formula: (_JC' of H'ChOIG_SterOI In media coqtalnlng 2.8% Nucleoside Reverse 111 (94 i%) Risk Factors, BMI
and the other monocyte subtypes. apoB-depleted subject plasma-pCi of *H-cholesterol in plasma-free Transcriptase Inhibitors 61 (51 '7%)
" " 3 _ " N N N 0 _ ) °
s o | | | media / uCi of *H-cholesterol in mec_jla containing 2.8 /_° apoB Non-Nucleoside Reverse 55 (46.6%) Traditional risk factors: Diabetes, hypertension, hyperlipidemia, current tobacco
Condu?lon' HbDL Choldesterol efflux ?apa.CIty IIS InvertSIerI aﬂSSOCIatt?d WltthIaSSICal depleted pooled control plasma-uCi of *H-cholesterol in pooled Transcriptase Inhibitors 15 (12.7%) (smoking) use, family history of CAD
monocyte mlJm ers an 'mIE—JI)I/\/S uggest an involvement in inflammation an control plasma-free media) Protease Inhibitors Standardized beta estimate (p-value) presented.
cardiovascular disease in patients. Integrase Inhibitors * <.05

* The pooled plasma was obtained from five healthy volunteers. All Ifilzi?‘Lowering Therapy 1 (35601 ]
B aC kg rfoun d assays were performed in duplicate Sfatains e E31:4‘V3 CO NC I usSIons

. 0
» Cardiovascular disease (CVD) remains a significant cause of Ili;zrcalfs ZSZQB HDL cholesterol efflux capacity Is inversely associated with
morbidity and mortality in HIV patients despite the advances in early Monocyte Isolation and Subset Measurement Cholesterol Absorption 1 (0.8%) classical monocyte numbers.
diagnosis and treatment(1) » Monocyte isolation and subset measurements were done as Inhibitors 1 (0.8%) | | | | |
oreviously reported by our group(7) Omega 3 acid Ethyl Ester ThIS. may sug.gest that Clas§|cal monc_>cytes might be involved In
» Clinical and epidemiological studies have shown a correlation Framingham Risk Score 0.06 (0.02, 0.11) pro-inflammation and CVD in HIV patients on stable ART.
between HDL cholesterol and cardiovascular outcomes(2) * In brief, the peripheral blood mononuclear cells (PBMCs) were gi:;t;ogﬁuﬁssi?ge/gi 26 (8_1, 92) our find _ . .
isolated from whole blood and cryopreserved. The cryopreserved T R e p— 6.2 (4.08, 10.03) ur indings might suggest that decreasing classical monocyte
* One of the most important functions of HDL is to promote reverse PBMCs were thawed in serum-free media containing 10 pg/ml of Matsuda Index” 6.095 (3.794, 9.896) number numbers and/or their functionality may restore HDL
cholesterol transport from the periphery to the liver and this critical DNAse and were stained with Live/Dead fixable yellow dead cell stain Lipid Panel i functionality and potentially impact CVD events.
step in reverse cholesterol transport is termed HDL-cholesterol efflux (YARD), followed by CD3, CD14, CD16, CD56, CD19, CD20, HLA-DR Total Cholesterol, mg/dL 178.0 (157.3, 207.0)
capacity and newer data suggests it is robust indicator for antibodies %11133111((33 Egg//‘éli lgi-g gz-ga ;228-? AC k N OWI ed emen tS
cardlovaseular disease compared fo FDL feell3. 4 Information was acquired on a custom 4-laser BD LSRFortessa Cell jombL e, met o 17k g
° - Triglycerides, mg/dL 122.5(92.0, 178.3 . . : .
* Monocytes play a major role in the pathogenesis of atherosclerosis Analyzer and analyses was performed in FlowJo analytical software Chglzsterol Ratig (Total/HDL-  4.1962 (3(.4298, 5.0925) We thank our study participants and community physicians for
and are subdivided based on surface expression of CD14 and CD16: as previously reported Q) their roles in this study.
(classical (CD14++CD1 6'), intermediate (CD14++CD16+), and TG/HDL-C Ratio 2.9405 (1.8786, 4.9899) This work was Supported by NIH grants RO1HL095135,
nonclassical (CD14°%+CD16+)(5.6) . Initially the percentages of classical, intermediate, and non-classica LDL-C/HDL-C Ratic 2:554 (1,969, 3.228 U54RR026136, U54RR026136, and R21 N5080656
monocyte subsets were calculated based on CD14 and CD16 staining Agg Aﬁ,n;fg/dL 21 7 217:6: 29:6% Refe rences
» We conducted a retrospective study on a well characterized HIV and absolute numbers of each subset were calculated from total white Apo B, mg/dL 3.7(2.5. 6.0)
cohort on CVD to determine the correlation between monocyte blood count and monocyte percent obtained from participants’ Apo CII, mg/dL 5.3 (3.5,7.4) 1. Currier JS, Taylor A, Boyd F. et al. Coronary heart disease in HIV-
subset numbers and HDL cholesterol efflux capacity. complete blood count ﬁgg glgl’g%%idL li'é g? ;88'? ) infected individuals. J Acquir Immune Defic Syndr 2003: 33:506—12.
. . ’ . 2. Gordon T, Castelli WP, Hjortland MC, Kannel WB, Dawber TR. High
St at 1S t |C a_l M et h O d S HDL Function ) density lipoprotein as a protective factor against coronary heart disease.
HDL. Cholesterol Efflux 0.975 (0.896, 1.090) The Framingham Study. Am J Med. 1977;62(5):707-14.
Pearson and Spearman Correlations were used to assess the Capacity 3. Khera AV, Cuchel M, de la Llera-Moya M, Rodrigues A, Burke MF, Jafri K,
relationship between HDL cholesterol efflux capacity and Monocyte Count, cells/L _ et al. Cholestgrol efflux capacity, high-density lipoprotein function, and
various lipid panel variables. Total Monocyte Count 39x10%(3.2x 108, 5.1 x109) atheros.cler05|s. N Engl J Med. 2@11;364(2):127-35. |
Classical Monocyte Count 3.1 x10% (2.3 x 108, 4.1 x 10%) 4. Rohatgi A, Khera A, Berry JD, Givens EG, Ayers CR, Wedin KE, et al.
: L . . Intermediate Monocyte Count 6.0 x 10° (2.5 x 10, 1.6 x 107) HDL cholesterol efflux capacity and incident cardiovascular events. N
Simple and multivariable linear regression analyses were used Non-Classical Monocyte 2.3x 107 (1.3 x 107, 3.5 x 107) Engl J Med. 2014;371(25):2383-93.
to determine the association between cholesterol efflux capacity Count 5. Hristov M, Weber C. Differential role of monocyte subsets in
and monocyte total and subset counts. Continuous variables are expressed as median (Q,, Q,); atherosclerosis. Thromb Haemost. 2011;106(5):757-62.
Categorical variables are expressed as N (%). 6. Zawada AM, Rogacev KS, Schirmer SH, Sester M, Bohm M, Fliser D, et
The multivariable linear regression analyses were adjusted "N = 191 _patients | | | al. Monogyte heterogeneity in human cardiovascular disease.
using risk factors for CVD including age, HIV viral load, Abbreviations: C.RFf: C-reactive protein, LDL: Loyv-den5|ty Immunobiology. 2012;217(12):1273-84. |
e _ T _ lipoprotein, HDL: High-density lipoprotein, VLDL: Very /. Shikuma CM, Chow DC, Gangcuangco LM, Zhang G, Keating SM,
traditional risk factors (DM, HTN, hyperlipidemia, current low-density lipoprotein, IDL: Intermediate-density Norris PJ, et al. Monocytes expand with immune dysregulation and is
tobacco use, family history of coronary artery disease) and body lipoprotein, TG: Triglycerides, Apo: Apolipoprotein associated with insulin resistance in older individuals with chronic HIV.

mass index (BMI). PL0S One. 2014;9(2):90330.



