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Prevalence and Clinical Characteristics of Pulmonary Arterial Hypertension in
Human Immunodeficiency Virus-Infected Patients

Mihyun Kim', Hyuk-Jae Changl, Young-June Yangl, Ji Young Hongl, Min Kyoung Kangl, Woo-In Yangl,
Chi Young Shim', Jong-Won Ha', Namsik Chung', So Youn Shin®, Sang Hoon Han’, Jun Yong Choi’, and June Myoung Kim®

Divisions of ICardiology and Zlnfeclion, Department of Internal Medicine, Yonsei University College of Medicine, Seoul, Korea

Background/Aims: Human immunodeficiency virus-associated pulmonary arterial hypertension (HIV-PAH) is a complication of
HIV infection. Due to improvements in HIV survival rates following the introduction of highly active antiretroviral therapy,
HIV-PAH has become an important cause of HIV-related morbidity. Thus, the objective of this study was to explore the prevalence
and characteristics of HIV-PAH.

Methods: Ninety-two patients were enrolled in the study from March to August 2010. We investigated clinical characteristics and
performed echocardiography. HIV-PAH was defined as having a mean pulmonary arterial pressure (mPAP) > 25 mmHg based on
Mahan's equation, without lung disease or heart disease. The HIV-PAH-possible group was defined as having a tricuspid
regurgitation velocity (TRV) of 2.9-3.4 m/s and a pulmonary arterial systolic pressure (PASP) of 37-50 mmHg,.

Results: Fifteen patients (16.3%) met the criteria of HIV-PAH based on mPAP. With respect to TRV, six patients met the criteria
of the HIV-PAH-possible group. Based on the criteria of mPAP, the duration of HIV infection was not different with or without
HIV-PAH. HIV RNA titers and CD4 T cell counts tended to be higher in HIV-PAH patients (8,607 + 11 vs. 1,067 = 64 copies/mL,
p =0.371; 471 + 148 vs. 499 + 252 cells/mn’, p = 0.680, respectively). Echocardiographic indices of the right ventricle were
significantly deteriorated in the HIV-PAH group as compared with the non-HIV-PAH group (TASPE: 20.52 vs. 23.2, p = 0.001;
Tei index: 0.42 vs. 0.39, p = 0.037). In a multivariate regression analysis, HIV activity factors (HIV duration, HIV RNA titer, and
CDA4 cell count) were not associated with echocardiographic indices of PAH (mPAP, PASP, and pulmonary vascular resistance).
Conclusions: In this study, the prevalence of HIV-PAH was comparable to that of previous studies. (Korean J Med 2011; 81:729-739)
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Table 1. Baseline characteristics of HIV-infected patients

Variables Values (n =92, %)
Sex

Male 88 (95.7)

Female 4 (4.3)
Age, yr 45.4
AIDS on presentation

No 60 (65.2)

Yes 32 (34.8)
CD4, cells/mm’ 495
HIV RNA titer, copies/mL 3772
HIV duration, yr 5.64
HAART therapy

No 14 (15.2)

Yes 78 (84.8)
HIV-PAH, mean PAP > 25 mmHg 15 (16.3)
Non-HIV-PAH, mean PAP <25 mm Hg 77 (83.7)
HIV-PAH unlikely 83 (90.2)
HIV-PAH possible 6 (6.5)
HIV-PAH likely 0 (0)
PVR > 2, wood units 9 (9.8)
Pericardial effusion 0 (0)

AIDS, acquired immunodeficiency syndrome; HAART, highly
active antiretroviral therapy; HIV-PAH, human immunodeficiency
virus-associated pulmonary arterial hypertension; PVR, pulmonary
vascular resistance.
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Table 2. Comparison of characteristics between HIV-PAH and non-HIV-PAH patients

Variables HIV-PAH (n =15, %) non HIV-PAH (n =77, %) p value
Sex 0.635
Female 1 (6.7) 3 (3.9
Male 14 (93.3) 74 (96.1)
Age, yr 46.9 45.1 0.491
AIDS on presentation 0.157
No 3 (20) 29 (37.7)
Yes 12 (80) 48 (62.3)
CD4, cells/mm’ 471 499 0.680
HIV RNA titer, copies/mL 8,607 1,067 0.371
HIV duration, yr 4.71 5.82 0.175
HAART therapy 0.209
No 1(7.1) 13 (16.9)
Yes 14 (92.9) 64 (83.1)

HIV-PAH, human immunodeficiency virus-associated pulmonary arterial hypertension; AIDS, acquired immunodeficiency syndrome;

HAART, highly active antiretroviral therapy.
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HIV-PAHZ I} non HIV-PAHZ AlO|2] AM=3m}t

E3X| Hlw

Mahan’s equation© 2 53+ HIV-PAH-3} non HIV-PAH
o+ Apole] Azgul Ao gt H|woA] two sample
ttestS A3} Il HIV-PAHT ol A E/E' (p = 0.001), TRV
(p = 0.005), PASP (p = 0.005), mean PAP (p = 0.000) TAPSE
(p = 0.001), Tei index (p = 0.037), PVR (p = 0.003)°0] A&}
Hog froJstA Zpol7t ASATHTable 3).

HIV-PAH<-Y} non HIV-PAH<: AFo]9] HAART X &mo|H,
AIDS on presentation®} T3} {23t 2}o]7} ¢llon
(Table 2), 3HH, 7132 ¢itof|A] HIV-PAHS] A2 CD4
A WP S} 3] Z1 Skl iAol gl HIV 7
2] 7]ZHHIV duration)¥} #&A0] Qlths AFEI7E 919l
OU21] 2 20| A] HIV-PAH o] (mean PAP > 25 mmHg)
of CD4 4] W 4 7 71812 HIV durationh
L EAsHoR folg Aolrt gl

HIV-PAHS] ZIth7|5=9] ¥H4=2] mean PAP, PASP-2 Pearson
e AR o] w2 CD4 4 | 4=, HIV duration,
HIV RNA titer®} 7-2J3F AAAAIS HoAFA] kot PVRE
HIV RNA titer J&=8} SAH o= Fo3t AT AE =
AtHr = 0.824, p = 0.044, Table 4).

3HH, HIV activity & ¢12}2] HIV duration, CD4 %4 T
3L 4= HIV RNA titerS 48 W42 5} PASP, mean
PAP, PVR 2252 &M E 8} thH ek 5] 75 A o] A
HIV RNA titer®} PVR7} SAH 0= (olgt AAaAE 1B
FAE, thsF SR oA = F 1 o8 FoRt At
AE Hol= ¥4 QI¢ItHTables 5 and 6).

Table 3. Comparison of echocardiography variables between HIV-PAH and non-HIV-PAH patients

Variables HIV-PAH (n=15) Non-HIV-PAH (n=77) p value
LVEF, % 68.9 69.3 0.823
E/E' 10.1 7.98 0.001
RA area, mm 19.37 17.91 0.074
RA length, mm 5.37 5.11 0.073
RA diameter, mm 4.14 3.99 0.274
RAP, mmHg 6.07 5.81 0.613
TAPSE 20.52 232 0.001
Tei index 0.42 0.39 0.037
TRV, m/s 2.34 2.06 0.005
PASP, mmHg 28.5 232 0.005
mPAP, mmHg 27.5 17.86 0.000
PVR, wood units 1.75 1.46 0.003

HIV-PAH, human immunodeficiency virus-associated pulmonary arterial hypertension; LVEF, left ventricular ejection fraction; RA,
right atrium; RAP, right atrial pressure; TAPSE, tricuspid annular plane systolic excursion; TRV, tricuspid regurgitation peak velocity;
PASP, pulmonary arterial systolic pressure; mPAP, mean pulmonary arterial pressure; PVR, pulmonary vascular resistance.
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Table 4. Simple correlation analysis between echocardiographic indices of PAH and HIV activity variables in HIV-PAH patients
(n=15)

mPAP PASP PVR
Variables
Correlation coefficient p value  Correlation coefficient p value Correlation coefficient p value
CD4, cells/mm’ -0.237 0.185 0.048 0.798 0.119 0.525
HIV duration, yr -0.090 0.618 0.134 0.473 -0.006 0.824
HIV RNA titer, copies/mL 0.025 0.888 -0.334 0.518 0.824 0.044

HIV, human immunodeficiency virus; PAH, pulmonary arterial hypertension; PASP, pulmonary arterial systolic pressure; mPAP, mean
pulmonary arterial pressure; PVR, pulmonary vascular resistance.

Table 5. Association of echocardiographic indices of PAH with HIV activity variables using univariate linear regression analyses
(n=15)

mPAP PASP PVR
Variables
B+SE p value B+ SE p value B+ SE p value
CD4, cells/mm’ 0.002 £ 0.004 0.253 0.002 +0.003 0.582 0.001 £ 0.002 0.319
HIV duration, yr 0.000 +0.001 0.127 -0.000 £ 0.001 0.472 -3.914 £ 0.000 0.898
HIV RNA titer, copies/mL 4.094 £ 0.000 0.142 2.853 +£0.000 0.203 4.095 £ 0.000 0.003

HIV, human immunodeficiency virus; PAH, pulmonary arterial hypertension; PASP, pulmonary arterial systolic pressure; mPAP, mean
pulmonary arterial pressure; PVR, pulmonary vascular resistance; SE, standard error.

Table 6. Association of echocardiographic indices of PAH with HIV activity variables by multivariate linear regression analyses
(n=15)

mPAP PASP PVR
Variables
B+ SE p value B+ SE p value B+SE p value
CD4, cells/mm’ -0.302 £7.520 0.254 0.069 +5.843 0.783 -0.127 £ 0.482 0.619
HIV duration, yr -0.216 £0.592 0.402 -0.339+0.460 0.185 -0.198 +£0.038 0.434
HIV RNA titer, copies/mL  -0.092 + 1.492 0.720 0.138 £0.159 0.583 0.264 £ 0.096 0.303

HIV, human immunodeficiency virus; PAH, pulmonary arterial hypertension; PASP, pulmonary arterial systolic pressure; mPAP, mean
pulmonary arterial pressure; PVR, pulmonary vascular resistance; SE, standard error.

i = [24] 2ol o2, oh7]oll Al HIV-PAHO] thgt B2 ¢
T5o] 3= ek

s LHE Al st Qlste] HE® AT ol A= 2008 B thetaldets], dhetds 9 55
o B7a 27kE SNl ofshElo] ArlA] QoA 715te] So] Bk S8l Korean PAH registry program:
Sk 915e delolc), A 1009 WE 050802 W Alssiol 20104 627 49 BAp} E2elo] 9o
Ao r FAE= IFASo|7| =523 2E 9T S84 759 1L E M(idiopathic PAH)©] 20.7%, connective
o= He W nde] W ES A4S T Eopxith HIV tissue disease associated PAH7} 50.3% H]-8-& X}X|3kaL §lo
Aol HlEm Ao A =AML o] MR E A L ol A HIV-PAH -8E0f thet Hales 253 Aol
o] glom 1987 HIV-PAH 3 WA 327 R s 1L c}. 3240 French PAH registryof] w2 HIV-PAH &
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