The Impact Of HIV/AIDS On The Cardiovascular System
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international AIDS conference in 1986
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- Inthe pre-HAART era, PE was the most frequent
__iac manifestation with incidence as high as 11%
reported in some workers' It could be
omatic or asymptomatic. The incidence of P
f with advancing stapes of the disense” and
asing disease severity”. PE is thought 1o
it of the ‘capillary leak syndrome'- a
rous effusive process which also occurs
cardial surfaces and probably caused
=a expression in later stages of the

1 be complicated by cardiac
tly reports of aetiology
species accounted for

fungi occurring as less frex

cagents. Upto
26% of cases have been re; af

athic in some

actiology of cardiac tamponade with in  re
of norcardia as an aetiological agent™". cardi
infection is frequently limited to pulmonary
involvement, tending, however to disseminate in
immunocompromised individuals. Clinically and
radiologically, it mimics pulmonary tuberculosis.
Cases previously reported as idiopathic may have been
related to the HIV itself. :
The occurrence of constrictive pericarditis among
HIV positive individuals is also often linked to the
presence of pulmonary tuberculosis. Evaluation of the
contribution of pulmonary tuberculosis to the aetiology
of constrictive pericarditis in HIV patients is best done
through a prospective approach. Most cross-secnopal
studies and case reports: suggest relatively high
prevalence rates'* of but a prospective comparison of
tuberculous pericarditis patients with and w1thou£-H_IV
suggested that constrictive pericarditis was les:‘s hkgly
to occur in the HIV positive patients™. Per}carc!ml
disease can also be caused by”ﬂeoplssw like

lymphomas and Kaposi sarcoma (KS)

Heart Muscle Discase 8 '
This may present as myocarditis, dilated

i i ined left or
diomyopathy (DCM) or isolated or combined
;a;h: ve:trilt):ila'r dysfunction. Overall prevalence of up

to 15% has been reported”.

rditis : ; 39
S Myocardial involvement In HIV infection 18

multifactorial and may arise as a_resull of m‘yocaf'dlg
invasion by the HIV itself, autoimmune response -
viral infection, direct cytopathic efft;clﬁ 0
opportunistic infections .and ot!m;r vu'alrn} qc_nzn:;
drug-related cardiac toxicity, nplrmonal de 1c1cn’t:|e -
prolonged immunosuppression. The sc_v‘cny of
myocarditis ranges from incidental :llnurpspu;;llu
inflammatory findings at autopsy to clinically
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signihicant eardiac disease that ¢

i auscs chronic cardiac
dystunction

The evidence for myocardial mvasion by the
virus 18 anchored on the detection of HIV i
material in both biopsy and autopsy
cardiac myocytes™"

enomic
specimens of

‘ It is unclear how the virus enters
the CD4 receptor negative myocytes, but it is believed
that reservoir cells such as dendritic cells facilitate viral
entry into the myocyte resulting in the activation of
multifunctional cytokines such as tumour necrosis
factor—a (TNF-a), interleukin (1L)-6 and endothelin- |
that trigger inflammatory reactions causing
myocarditis, Reservoir cells (resting CD4 or other cells
that are infected with HIV but not actively producing
HIV virions) may help to propagate and prolong these
effects. They hold on to the virus on their surfaces for
extended periods and chronically release cytotoxic
cytokines causing progressive cardiac tissue damage.
Other cardiotrophic viruses (which act as opportunistic
infections in the HIV infected individual) may co-
infect a patient with HIV and have also been implicated

of myocarditis. An_example of this

commonest fo _
infected individuals.

These include pr
infections, selenium
(ARV) use and disea
count'.  Evidence for
myocarditis and DCM is
evidence of the detection
titres in the serum of DCM p
patients who developed ir
prospective study by Bark
histologically confirmed
was detected in the my
strongly suggesting a
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pcardhins amd DOM' Likewise OPPOTIunIEi other

individuals”  Infective o : not
| . endocarditis =
BECHOUs agents such as Epstem Barr virus, Hermpes e pei ‘

- commonly reported finding in HIV positive patients in
MEX virus and non-virus microbes ik Nigeria, the first re ported case was by Okeshialam er
4 ; ' ) e

eus neoformans”, Candida  albicans™,  al* Jos, North Central Nigeria of a patient who had
aycobactena and Tovoplusma gondid™ . have  aortie valve mvolvement and vegetations with bload
J hthcm)-ut ardiam of HIV positive DCM  culture yielding Peendomnns aeruginosg .
l\llop!y senes, cardine toxoplasmosis he presemtation of bacterial IE in HIV positive
lol‘lu patients with HIV infection®.  patients is similar to that in the general population
ized effect of deficiency of trace  however patients with late stage HIV disease have r;
lacause of cardiomyopathies inthe  higher mortality from IF than de asymptomatic HIV
iy also play a role in the HIV  infected patients”. Fungal endocarditis usually occurs
elenium is a component of the as a part of systemic fungaemis Aspergillus
. enzyme system of the fumigatus"" cryptococcal and other forms of fungal
@nti-oxidant system in the endocarditis have been reported, though n end-stage
reactive oxygen AIDS"”.

by-products of

effect of oxidative
deficiency occurs freq

individuals, due to the trap
sclenoprotein encoded by
Symptomatic improvement has |
sclenium-deficient HIV patients who
given sclenium = supplementation
zidovudine therapy may also play arole
of DCM in HIV/AIDS. Long term zidowt
has been reported 10 cause mitochondrial
skeletal muscles and may have a simil
myocardial muscle”. The outlook of
pauents with DCM 1s poor. It is an in '
factor for reduced survival” and death' among them.

Endocardial Disease

Three forms of endocarditis have been reported
in HIV infected patients: Marantic (non-bacterial
thrombotic), bacterial, and fungal™. The marantic form
1s the most commonly reported in HIV patients with
wasting syndrome” though rarely described in
Africans”. It can involve all the four heart valves, and
its occurrence is usually associated with
hypercoagulable states and malignancies™. Bacterial
endocardiis was observed to be more common in
intravenous drug users (IDUs), who carry a 10-12 fold
higher risk than non-1DU's” - hence right-sided valves
are mostly involved” Reported prevalence rates of
bacterial endocarditis ranged from 6.3-34% depending
on study population and most cases were reported in the
western nations where injection drug use is a major
public health issuc™ However due to behavioural
change interventions a general decline in cases has R
been observed”. Staphylococcus aureus is the most Bl
frequently implicated organism and is responsible for Co"“??“"ym Brr
about 75% of cases, Other common bacterial causes are g ations with H}V infection ha
Streptococcus  pneumontae and  Haemophiluy CA ';’:n inereased risk ofm?
influenzae. There may also be a higher incidence of “ D)™, HIV-1 'que
Gram-negative organisms among HIV patients than in demonstrated in the coronary vessels of
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mlaf who died of acute myocardial infarction

.

Implicated mechanisms ol the development of
¢ endothehal dysfunction, abnormal lipid
and lipodystrophy syndrome, insulin
impaired glucose metabolism associated
, which occurs in HIV patients”.
nction (ED), also called endothelial
by the entry of the virus into the
cells via CD4 receptors or
eptors on endothelial cells”,
flammatory reaction and the
g markers of endothelial
adhesion molecules and
coronary vessels which
there is stimulation of
such as endothelin-1,
in endothelial nitrous
iction. This converts
and cellular non-
dhesive one

NO)
the usually t T
adhesive endothelium to a t
with increased atherogene :

Though lipid abnormalities were
patients before the introduction of
dyslipidaemia has been linked to both HIV
and HAART, particularly therapy with protease
inhibitors (PI's). The occurrence of HAART-induced
premature atherosclerosis has been strengthened b
autopsy studies one of which reported a si
increase of atherosclerotic plaques in HIV-i
patients over the 2 decades following the discovery
the disease”. PI's appear to have drug-specific e
on lipid and glucose metabolism and several of

may induce or worsen dyslipidaemia in HIV patients

independent of body anthropometric abnormalities.
Robinson and Meng working separately also fopnd an
augmented rate of coronary artery calcification in HIV
patients treated with PI's™". :

The use of some ARVs especially Pls also
predisposes HIV infected individuals to d_evelop'}ng
insulin resistance and hyperglycaemia thus increasing
their risk of adverse coronary events”. Indeed a large
prospective study of 23,468 patients found a 26%
relative increase in the incidence of MI per year of
exposure to combination ARV™. The presence of other
cardiovascular risk factors in an HIV patient may
confound evaluation of HIV as a possible nsk factor for
the development of acute myocardial infarction.

Considering, in addition, the up—regu‘lauon of some
cardiovascular risk factors in HIV patients cspf.-mally
those on HAART, it is important to distinguish the
effect of the virus on the risk of acute M1 from the effect
of co-existent cardiovascular risk factors. Frieberg etal
in a large prospective study of 89,459 patients, adjustled
statistically for the presence of cardiovascular risk
factors such as smoking, alcohol, systemic

affe

)

ljy!}u:r_'lcmmn. DM 'd]lll dyslipidemia and reported a
50% mcereased risk of acute M1 in HIV positive patients
compared 1o HIV negative controls”. However
Paisible er al have also showed that the effect of HIV on
mcident acute M1 was related to the virus. In their
prospective study of 81,322 HIV patients, when groups
of HIV positive patients with different burdens of
existing cardiovascular risk factors were matched with
groups of HIV negative individuals with similar risk
factor burden, the risk of acute MI was still greater
among the HIV positive patients irrespective of
whether the burden of risk factors was high or low in the
matched groups”. The presence of biomarkers of
inflammation is also associated with the occurrence of
MI. The presence of high levels of C-reactive protein in
HIV patients is associated with a four-fold increase in
the odds for developing MI among HIV negative
individuals with normakC-reactive protein™.

With the association of HIV -with several
cardiovascular diseases, it is not unexpected that it may
contribute to the occurrence of sudden cardiac death in

Tseng et al in a retrospective study

1.5:1 compared to females and
0.5% has been reported”’. PAH
mediated through a variety of virus
factors that lead to the re-modelli
resistance vessels”.
mechanism is not clear, the develop
believed to be caused by the elaboration of ¢
such as endothelin-1, IL-1, IL-6 and TNF-a
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al Journal of He

.in}‘cc_tetl pulmonary macrophages and dendritie cells
dmlfg‘ 10 pulmonary endotheliyl activation,
iclial cell proliferation and  vasoconstriction™""

on thc._ xmpa_ct of HAART on hemodynamic

In patients with HIV associated PAH

onflicting results™". However the use of

rostenol significantly decreased
1 infected patients with PAH"".

HIV pa
infection™, Ca _
diagnosed in life. It may

commonly, myocardial lesion:
virus has been implicated in its acti
KS usually occurs as part of a disseminate
Lymphoma involving the heart is usual
origin™™. It is usually diffusely infiltratiy
form nodules and cven intracavitary masses™.

»

ventriculararrhythmias, and heart block. The prognosis

1s generally poor, though a case has been reported of a
patient whose tumour was shown by echo to have

regressed with chemotherapy™.

Electrophysiologic Abnormalities In HIV/AIDS

The clectrocardiogram (ECG) is the least
expensive and most widely available tool for cardiac
evalyation. It is well established that ECG
abnormalities are predictive of incident cardiovascular
discasc in the gencral population independent of the
traditional risk factors’™. This will probably be much
more so 1n the HIV/AIDS population in whom the
infection alrcady increases the baseline risk for
cardiovascular discases.

ECG abnormalities are very common among
HIV patients. Prevalence rates of 4{-57.2% h‘flVB”l:"Bf“];l
reported variously depending on patient selection™ ™.
The spectrum of ECG abnonnalltlfs reported in
HIV/AIDS patients includes left atrial cl;llta.rgcmcnt

i - LVH)", left and
(LAE), left ventricular hypemop_hy ( :
right bundle branch blocks, atrioventricular blocks,
atrial fibrillation, atrial ﬂulter!:ng ST"Fl;T abnonn:é::te}?
d OT interval prolongation'”™". The occurre e 0

2;-::ct?ical abnomr:aliiies in HIV /AIDS patients 1s

related to several factors. These include alterations in.

cardiac innervation due to autonomic dysfunction, the

effect of drugs used in managing the patients such as
pentamidine, pyrimethamine, m-ethadon_e,
lrimcthroprim-sulfamclhoxazule, clarithromycin,

H ([}
1 i ARVs such as cfavirenz and l?l's
g s HIV itself as a result of associated

and the effect of the : ¢ Fnowyourresponse%2Fcountrypro o
conditions such as anacmid and intercurrent 2013C0untries%2mwim.gcﬁamws-- e
infections""". 2020‘ 2%. 25

lymphoma can cause congestive heart fail-ui'é.:.att'i'hl:'éﬁd '

alth Sciences Vol 24 No 2 (April, 2017)

. specifically, a relativel high incidence of 6y
mteryal pmlnngulin}n in |IIWA)]Dgblgl;zil]itcl::ll:n}:;;‘};9[
reported ranging from 20-65%, depending on O'fc :;1"
off values™""""™ The factors associated with QTe
prulonga_tinn include known causes of QTe
prolongation in the general population such as female
gender. diabetes mellitus and systemic hypertension'”.
However, in the HIV-infected population, age,
caucasian origin, the duration of HIV infection, some
ARVs and known prolongators of QTc which are used
m the treatment of opportunistic infections (such as
pentamidine, pyrimethamine, methadone,
trimethroprim-sulfamethoxazole, clarithromycin,

i}'l)a_- have been implicated™. It is well
- prolongation of the QT, interval can
b potentially fatal veni
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