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ABSTRACT
Background: The cardiovascular system is frequently affectedoatients with systemic

lupus erythematosus (SLE). Involvement of varioosstituents of the heart and pulmonary
vessels has been found in several clinical andpaytstudies in patients with SLE; most of
which can be detected by noninvasive two dimensiand Doppler echocardiography. More
than half of SLE patients experience clinical cavdscular manifestation during the course
of the disease and cardiovascular complicationsaareng the leading causes of morbidity
and mortality in patients with SLE. The study set ¢o determine the prevalence and

spectrum of cardiac abnormalities; determined heardiography in SLE patients at KNH.

Methodology: This was a cross-sectional descriptive study d& $atients attending clinic at
KNH. A total of 63 SLE patients were sampled consigely over a period of 3 months.
Clinical examination and transthoracic echocardipby were done for all participants. The
echocardiogram outcome variables included; penabrceffusion, thickening and

calcification, systolic and diastolic dysfunctiomitral valve thickening, stenosis and
regurgitation, aortic valve thickening, stenosisdamegurgitation, and pulmonary
hypertension.

Results: Sixty three SLE patients participated in the stutlg, mean age of participants was
36.7 years, with a female to male ration of 201ie Thean duration of disease was 36.0 (IQR
14.0 — 65.0) months and over 70% of participantsewan at least 2 disease modifying
medication. The over all prevalence of echocardipgic abnormalities was found to be
88.9%, the major drivers of this high prevalencengpgericardial and valvular thickening.
The single most common cardiac lesion in the stvay pericardial thickening at 77.8%. The
mitral valve was the most commonly affected vahiehvt9.8% and 30.2% having mitral
thickening and regurgitation respectively. Diastodlysfunction was found in 50.8% of
participants and was found to be associated witterolage at diagnosis. Pulmonary
hypertension was found in 22.2% of participants.

Conclusion: The study demonstrates a high prevalence of caahaormalities among SLE
patient despite being on disease modifying medinati Even though the majority of these
abnormalities comprised of clinically insignificapericardial and valvular thickening, the

prevalence of valvular insufficiency and pulmonhypertension are substantially high.
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1.0 INTRODUCTION

Systemic lupus erythematosus (SLE) is an autoimndis@rder resulting in multi-systemic
inflammatory damage, the epidemiology of whichtib largely undetermined in Africa. The
general view has prevailed that the prevalencelL& i black Africans is low (1). However
recent studies by African researchers have clekmhgonstrated that SLE may be common in
Black Africans living in Africa. Tikly et al desdrsed the clinical feature and antibody profile
of 111 black South Africans with SLE (2). A recesurvey of the clinical experience of
specialists and general practitioners treating BL®est, East and Southern Africa including
Kenya, suggests that the condition is being diagthosore often than previously thought (3).
Participants estimated the number of new SLE ctmgshad seen in the last twelve months
within five categories: None (2.4%), one to five88 @), five to ten (19%), ten to twenty
(11.9%), twenty to fifty (13.8%) and more thaniftl9%) (3). A survey to determine the
clinical spectrum and outcome of SLE in hospitaliBtack African in Durban, South Africa
demonstrate a high mortality rate of 29% and th@roonest causes of death were renal,

infection, neurological and cardiac (4).

Involvement of the pericardium, endocardium, mydaan, coronary and pulmonary vessels
has been found in several clinical and autopsyiesud patients with SLE(5), most of which

can be detected by noninvasive two dimensional @id) Doppler echocardiography.

The most characteristic cardiac abnormalities ik &ke non-infective vegetations (Libman-
Sacks endocarditis); which was in the past thoughtarely result in significant valvular
regurgitation or destruction (6). However more rgcstudies have shown valvular heart
disease to be common in SLE patients and associaittd substantial morbidity and

mortality (7).

Myocarditis is a rare but potentially fatal manttgn of SLE. It is often subclinical in
nature, but 5 - 10% of all SLE patients develop ggmatic myocarditis (8). Other forms of

myocardial dysfunction also occur in SLE and préssrdiastolic dysfunction.

Pulmonary hypertension is another serious and patignlife threatening complication of
SLE with a reported prevalence ranging from 0.54%1(9, 10). The prognosis in SLE
patients with pulmonary hypertension has been tedoto be very poor, with a mean
survival from the onset of two years (11). It ig tinird most common cause of death in SLE

following infection and organ failure (12).



Prevention of cardiovascular disease associatedidityrand mortality among these patients
depends on early detection and close follow upatiepts with cardiovascular disease. Data
on the prevalence and spectrum of cardiac lesiomg these patients is therefore crucial to
inform practice guidelines with regards initial @stigation and subsequent follow up of SLE
patients. However to date there are no studiesrdenting the prevalence and spectrum of

cardiac lesions including pulmonary hypertensiomagSLE patients in our setting.



2.0 LITERATURE REVIEW

Cardiovascular disease (CVD) has recently beenaadeniged as a major cause of morbidity
and mortality in SLE. The range of CVD in SLE isoédd and includes atherosclerosis,
vascular inflammation, Raynaud’s phenomenon, emdiadh dysfunction, myocardial
dysfunction and coronary artery disease. The tseatifically is very frequently involved in
SLE. All cardiac structures can be involved; pedaam, coronary vessels, myocardium,

endocardium and conduction tissue.

2.1 Pericardial Disease

Pericarditis is one of the most characteristic aigemanifestations of SLE and is included in
the American College of Rheumatology (ACR) classifion of SLE (13). Pericardial
effusion occurs at some point in over one half afignts with SLE and may precede the
clinical signs of lupus. It is the most common emdrdiographic lesion in SLE and is the

most frequent cause of symptomatic cardiac disglabe

The pericardium can be involved by acute and chranflammatory changes. Acute
pericarditis can be sero-fibrinous or fibrinous wées in chronic pericarditis the fibrous or
fibro-fibrinous aspect prevails. In addition to jgardial inflammation, pericardial effusion
can also result from fluid retention due to haenmashgic abnormalities and/or low colloid
osmotic pressure in patients with SLE. Pericartiiablvement appears more frequently at
the onset of SLE and during relapses. The courbengyn in the majority of patients with
pericardial disease. However, the presence of greliel disease is usually associated with

active disease in other organs (15).

In a study done in Pakistan to detect cardiac abaliies and determine their associations in
SLE patients, Hameed et al (16) did transthoracicoeardiography in 48 patients who
fulfilled the ACR criteria for diagnosis of SLE. Aachocardiographic abnormality was
detected in 28 patients (58.33%), and it was conanam younger age group. Pericardial
involvement with some degree of effusion was th@monest abnormality and was found in

16 (57%) of the patients with echocardiographicaabralities.

In a similar study conducted in the lupus clinicaatMedical University in Bangladesh;
Shazzad et al (17) evaluated patients fulfilling tACR criteria for SLE and without
cardiovascular symptoms, using standard transtlweatiocardiography. Out of 50 patients,

80% were found to have abnormal echocardiographainigs. Pericardial thickening was



found in 38% of patients and pericardial effusion 20%. They found a significant
relationship between disease duration and cardiaoraalities (p<0.01). They also found a
trend towards higher frequency of heart involvemergctive disease than in remission but it
was not statistically significant.

Shahin et al (18) in Egypt, did a study to evalutite incidence of morphologic and
functional cardiac abnormalities in patients wittESAIl patients were submitted to standard
two-dimensional and Doppler echocardiographic eat#dn of cardiac function and
morphology. Cardiac abnormalities that are likeyoe associated with the underlying SLE
disease process were detected in 28 patients (35with 14 of them having evidence of
more than one abnormality. Pericardial effusion wetected in 12 patients (19.4%), and in
one patient it was severe enough to require pelimegntesis. No difference was observed in
the antibody profiles between patients with andhautt pericardial effusion.

In a South African study to describe the clinicahocardiographic and laboratory
characteristics of large pericardial effusions aaddiac tamponade (19), patients above the
age of 13 presenting with large pericardial effasioequiring diagnostic and/or therapeutic
pericardiocentesis were prospectively enrolled wjefberg Academic Hospital. A large
pericardial effusion was defined as having morenti® mm separation between the
pericardium and epicardium on echocardiography. dat total of 258 patients, 8 cases met
the ACR diagnostic criteria of SLE. Seven of thead been previously diagnosed with SLE
whereas in 1 patient cardiac tamponade was thilimtesentation. Common associated
clinical findings included lupus nephritis (n = Syrthralgia (n = 4) and Raynaud’s
phenomenon (n = 3). Echocardiographic findings udetl a thickened or
echocardiographically bright pericardium (n = 4ft lventricular hypertrophy (n = 3) and

pancarditis (n = 2).

2.2 Myocardial Dysfunction

Myocardial dysfunction in SLE may be the conseqeewnt several factors including;
myocarditis directly due to the disease processynary artery disease due to premature
atherosclerosis, hypertension, renal failure, Malvdisease and toxicity from medications

such as cyclophosphamide and chloroquine (14, 20)

Myocarditis is the most characteristic feature ofooardial involvement in SLE. It is
characterized by small foci of fibrinoid necrosigtiwinfiltrates of plasma cells and



lymphocytes and small foci of myocardial fibrosi&l( 22). It is often subclinical in nature
but 5 — 10% of all SLE patients develop symptomiatyocarditis (8)

Accelerated atherosclerosis with coronary artesgale is one of the causes of morbidity and
premature death in SLE. The risk of developmentmbnary artery disease is 4-8 times
higher in SLE patients than in controls and theatgst increase in relative risk is among

young women who otherwise have low risk of cororatgry disease (23).

Impaired renal function is a primary culprit in tpeogression of SLE hypertension. Given
that immune complex glomerulonephritis is estimatedaffect approximately 50% of

patients with SLE (24), it is tempting to conclutth@t SLE hypertension is simply due to
nephritis. However SLE is a risk factor for hypes®mn in humans and can occur
independent of nephritis (24, 25). Hypertension ahtbnic kidney disease are among the
leading causes of left ventricular hypertrophy aadh lead to both diastolic and systolic

dysfunction if not well controlled

Cumulative doses of hydroxychloroquine ranging fr@82g to 4380g can cause cardiac
toxicity (26, 27). It causes vacuolation and erdangnt of myocytes and accumulation of
myeloid and curvilinear bodies (thought to be abmadrlysosomes) within cardiac myocytes.
Morphologically there is diffuse thickening of thmyocardial walls (28, 29). Bilateral

enlargement and restrictive physiology are also 2@, 30)

In a study assessing systolic and diastolic functibthe left ventricle (LV) in SLE patients
without clinically evident CVD, using Doppler eclavdiography; Wislowska et al (31)
consecutively enrolled 32 patients diagnosed wltk &nd compared them with 32 healthy
age matched controls. No statistically significatifferences in systolic heart function
between groups were observed. SLE patients denadedtsignificantly higher proportion of
diastolic dysfunction using various indices forgd@ic dysfunction including flow velocities

across the mitral valve and tissue Doppler.

Allam et al (32) studied 50 patients with SLE artda®je and sex matched healthy controls,
enrolled from the outpatient and inpatient sectiohshe Rheumatology and Rehabilitation

Department, Cairo University Hospital. They fountdESpatients to have an increased

prevalence of subclinical LV diastolic dysfunctiand the SLE patients with positive tissue
Doppler findings were of older age, had long disedgration, high disease activity index and
nephritis.



2.3 Valvular Heart Disease

Both anatomical and functional valvular abnormeditihave been described in SLE.
Anatomical abnormalities are generally found in thigral and aortic valves (33). Libman-
Sack endocarditis is the most characteristic lesithrough valvular thickening and
regurgitation are more frequently observed. Theuoare are usually found in the recess
between the ventricular wall and the valve leadled thus tend not to deform the fissure line
even when they are large and protruding into thedi@a chambers (34). The lesions
(verrucae) have been shown to be of two types:vAdgsion — consisting of fibrin clumps,
focal necrosis and mononuclear infiltrates, fredqlyeobserved in young patients with recent
disease onset and rarely lead to haemodynamidaglhfisant valvular lesion. And healed
lesion characterized by vascularized fibrinousutsassociated with calcification, found in

patients with long term corticosteroid use (22).

The clinical recognition of Libman-Sack endocaslitiuring life is extremely difficult,

because valvular distortion is usually minimal eveough large vegetation may be present.
In addition benign cardiac murmurs are common it $lue to coexisting anaemia, fever,
myocarditis or congestive heart failure. Howevee tferrucae can fragment and produce
systemic emboli, leading to stroke and peripheesdcular disease. Furthermore infective
endocarditis can develop on already damaged velaemodynamically significant valvular

lesions have been reported in only 3 - 4% of SLEepts and only half of these required
surgical treatment (35). Infective endocarditis hasn reported in 7% of SLE patients with

valvular heart disease and stroke or peripheralodisrb in 13% (35).

In a study by Bourre-Tessier J. et al (36), to etee the prevalence of echocardiographic
abnormalities in a large SLE cohort in Canada, ndifsoracic echocardiography was
performed in 217 subjects. Mitral valve thicknesaswmeasured by M-mode in the
parasternal long axis view; a thicknes8 mm qualified as abnormal. Valvular regurgitaion
were evaluated in all echocardiographic views by @&lor Doppler imaging and Doppler
flow interrogation. Valvular abnormalities were eleted in 87 patients (40.1%). The mitral
valve was the most commonly affected, being invdblire 81 patients (37.3% of the entire
cohort). Abnormalities of this valve included infciency (56 patients, 25.8%) and
thickening (55 patients, 25.4%). Mitral regurgiteti severity was distributed as follows:
mild, 38 patients (67.8%); moderate, 17 patien&4%); and severe, one patient (1.8%).
Aortic insufficiency was detected in eight patie(@s7%) and aortic stenosis in one (0.5%).

One patient (0.5%) had pulmonary valve insufficienc
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In an Egyptian study evaluating the incidence ofrphologic and functional cardiac
abnormalities in SLE (20), 62 patients and 20 adstwere included. All patients were
submitted to standard 2D and Doppler echocardidgecagvaluation. Guided with color-flow
imaging, pulsed-wave Doppler was used to detect quahtitate the magnitude of mitral
regurgitation according to the extent of the regatmpn jet in the left atrium as follows:
grade 1+, regurgitant jet extends up to the prokona-quarter of the left atrium; grade 2+,
regurgitant jet detected half way up the left atrjugrade 3+, regurgitant jet extends up to
three-quarters of the left atrium; grade 4+, redang jet extends beyond three-quarters of the
left atrium. Valvular lesions were detected in B®.6%) patients, and mitral regurgitation
was detected in 18 (94.7%) of the patients withviialr lesions; grade 1+ in 14 (77.8%)
patients and grade 2+ in 4 patients (22.2%). Nep&t were found to have grade 3+ or 4+
lesions. Among the 19 patients with valvular lesiomitral stenosis was detected in 2
(10.5%), tricuspid regurgitation in 2 (10.5%), @&ontegurgitation in 6 (31.6%), and aortic
stenosis in 6 (31.6%).

In a study done in Cape town, South Africa, to detee the prevalence of valvular heart
disease in SLE, Pont K. et al (37) consecutivetjuded 24 SLE patient and 10 controls.
Clinical examination, chest radiography, ECG arahdard echocardiography was done for
all patients and controls. They found valvular abmality (predominantly mitral) to be
common among SLE patients and none among the ¢entalvular thickening was the most
common abnormality, and was seen in more than dfathe SLE group. Small valvular
vegetations were present in only one patient, aedet were on the anterior mitral cusp tip.

Mitral regurgitation was seen in 12.5%.

2.4 Pulmonary Hypertension (PH)

Pulmonary arterial hypertension (PAH) is a comp#&d devastating disease. It is well
recognised that patients with SLE can develop PAldng time during the course of their
disease, most often in the first five years ( méalay 4.9 + 3.7) (38) and it can be an initial

manifestation of SLE.

Although PAH is the most common cause of PH in Slilerstitial lung disease,
thromboembolism, primary cardiac involvement antirmunary veno-occlusive disease may
be implicated as the cause of PH in a minorityhase patients. This suggest that all but
group 5 (PH with unclear/or multifactorial mechangy of the updated clinical classification
of PH (39) can occur in SLE.



Pulmonary hypertension is the most severe fornufi$ associated pulmonary involvement,
with poor long term outcome despite therapeutierirgntion. In a Korean study 15% of SLE
deaths were due to PH (12). PH in SLE has a 3gw@aival of 45% (9, 40). Chung et al also
reported 3 and 5 year survival rates of patienth ®LE as 45% and 17% respectively (40).

Johnson et al (41) in a retrospective analysis estigating the prevalence of PAH and
possible associations with Raynaud’s phenomenoseade activity and aPL, reviewed
echocardiography report of 129 patients in Unitgref Toronto Lupus cohort. Pulmonary
arterial hypertension was defined as a right veular systolic pressure (RVSP)40mmHg
and normal was defined as a RVSP <« 30 mmHg. Sixpsrents (14%) had RVSP
40mmHg and 37% had RVSP of 30 - 39mmH. Three of liGepatients with RVSPR
40mmHg had a RVSE 90 mmHg. They found no statistically significantference in
disease activity, end organ involvement or serglbgyween patients with RVSP40mmHg
and those with RVSP 30 — 39 mmHg or 30 mmHg atichnsit closest to the date of
echocardiogram.

In a systematic review of literature in China bia Xt al (42), that included 642 Chinese SLE
patients from 22 studies in which transthoracic oeehdiography and/or right heart
catheterisation were performed to diagnose PHpthealence of PH; defined as pulmonary
arterial systolic pressure > 30mmHg ranged from 2.83.8. The three most commonly
observed clinical characteristics associated withwere Raynaud’'s phenomenon, arthritis
and serous effusion. Among the laboratory findingssitive anti-nuclear antibodies (ANA),
positive anti-cardiolipin (ACL) and positive ribocleoprotein (RNP) were significantly
higher in the lupus patients with PH.

In a cross sectional Egyptian study to screen §ymgtomatic pulmonary hypertension in
SLE patients using Doppler echocardiography (48)p&tients attending the outpatient clinic
of Rheumatology and Rehabilitation Department atnidli University Hospital were
evaluated. PAH was detected in 8 patients (10.8%%tolic pulmonary arterial pressure
(sPAP) ranged from 34 mmHg to 61.2 mmHg (43.19 &p.Rlo significant difference was
found between patients with and those without PHegmrd clinical features. However,
significantly higher frequencies of rheumatoid tacand ACL antibodies were found in
patients with pulmonary hypertension compared toseéhwithout P < 0.02, P < 0.008

respectively).



2.5 Transthoracic Echocardiography

Transthoracic echocardiography (TTE) is the primaoninvasive imaging modality for
guantitative and qualitative evaluation of cardea@tomy and function. Echocardiography
has become central to care of patients precisalguse it is almost universally available, can
be performed in the outpatient setting or the isitem care unit, provides usable clinical
information on the vast majority of patients, idatiwely inexpensive, and has significant
clinical and prognostic value. A limitation of TTE the inability to obtain high-quality
images in all patients, especially those with @khthest wall or severe lung disease, as
ultrasound waves are poorly transmitted throughg lyparenchyma. There is also the
limitation of inter and intra observer variabilithat can be minimized by adherence to

standard echocardiography practice guidelines.

2.5.1 Pericardial Evaluation

Echocardiography is the method of choice for ealgamost pericardial diseases, given its
ability to provide both anatomic and physiologicftalynamic information. When
competently performed in patients with good aceusindows, echocardiography accurately
detects pericardial effusions and provides climyjcadlevant information about their size and
hemodynamic importance. However echocardiographyless reliable than magnetic
resonance imaging and computed tomography in degegtericardial thickening and
calcification as well as small loculated effusiobst can still be extremely useful in these

conditions.

The task force of the American College of CardiglogACC), the American Heart
Association (AHA), and the American Society of Echaliography (ASE) gave class |
recommendations for the uses of echocardiograpkgomn or suspected pericardial disease,
including effusion, constrictive pericarditis, dfuesive-constrictive pericarditis (44).

2.5.2 Evaluation of Systolic and Diastolic Function

LV systolic function is usually assessed by thetimgsleft ventricular ejection fraction
(LVEF). The LVEF is expressed as the ratio of ttieke volume divided by the end-diastolic

volume and is calculated as follows.
Stroke volume (SV) = LV end-diastolic volumeLV end-systolic volume

LVEF (%) = (SV + LV end-diastolic volume) %00



Although invasive methods, such as contrast lefitn@ilography, have been widely used
and are validated for accuracy in assessing LVIBRinvasive echocardiography can provide
the same information without the associated pro@disks. Estimation of the LVEF by 2D

echocardiography can be done either qualitativglyibual inspection of global and regional
function or quantitatively, using geometric assuon regarding the shape of the LV cavity.
Echocardiography can generate a number of quamitaissessments of LV size and
function. Quantitative measurements are available uni-dimensional (M-mode), two-

dimensional (2D), and three-dimensional (3D) teghas.

The correlation between echocardiography and lefttriculography and single photon
emission computer tomography for determining leftvicular ejection fraction are reported
to be 0.83 and 0.81 respectively (45).

Left ventricular diastolic function can be charated by measurement of left ventricular
relaxation and chamber stiffness. The gold stanflarcéssessing these parameters is high
fidelity LV pressure and volume measurements byliearcatherisation. Given the invasive
nature and high cost of the approach, reliablem@sive measurements are highly desirable.
Echocardiography is the most practical, routinenicél approach and represents the
cornerstone for evaluating LV diastolic functior6Y4The comprehensive echocardiographic
evaluation to assess diastolic dysfunction incluithescareful acquisition and analysis of a
number of 2D and Doppler parameters. Doppler daa should be acquired and analysed
include mitral inflow, pulmonary venous flow anddue Doppler mitral annulus velocities.
From the mitral inflow, early (E) and late (A) velbes, deceleration time (Dct) and
isovolumetric relaxation time (IVRT) are deriveddansed to identify and grade diastolic

dysfunction.

2.5.3 Valvular Evaluation

2D echocardiography is the preferred modality faaging valve morphology and motion.
Leaflet thickness and mobility, valve calcificatjoand the appearance of subvalvular and
supravalvular structures can also be assessedcé&chagraphy is the primary non-invasive
imaging method for valve stenosis assessment {alye stenosis is reliably diagnosed by
the thickening and decreased mobility of the vddadlets whereas evaluation of the severity
of stenosis requires Doppler echocardiography. Eatudography with Doppler has also

emerged as the method of choice for the noninvas#tection and evaluation of the severity
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and etiology of valvular regurgitation (48). Thaginosis of valvular regurgitation is made by
Doppler echocardiography and 2D echocardiograpkglisable for determining the etiology
of the regurgitation, as well as its effects ontrieanlar dimensions, shape, and function.

2.5.4 Assessment of Pulmonary Pressure

The gold standard investigation to diagnose PAHight heart catheterization, with an
increase in mean PAP 25mmHg at rest, pulmonary capillary wedge pressut&mmHg
and pulmonary vascular resistance > 240dynes/seb&ing diagnostic (49). Non-invasive
Doppler echocardiography is a well-established @seful screening tool for PH and should
be considered patrticularly for patients with synmpsoof PH, aPL antibodies and prior to or
during pregnancy. Doppler echocardiography estimoagystolic pulmonary arterial pressure
(sPAP) can be unreliable because overestimation 16pnmHg is common, as is
underestimation in severe tricuspid regurgitatidremw calculated from tricuspid regurgitation
jet alone (49). The European Society of Cardiol@nd European Respiratory Society
guidelines have proposed arbitrary criteria for Bidgnosis by echocardiography, using
tricuspid regurgitation peak velocity, Doppler edted sPAP, assumption of right atrial
pressure of 5SmmHg and additional right heart véembuggestive of PH (49). The right heart
variables suggestive of PH are tricuspid annulatadg plane excursion (TAPE), increased
velocity of pulmonary regurgitation and short aecation time of right ventricular ejection
into pulmonary artery. Right chamber enlargemerrgased right ventricular wall thickness,
abnormal shape and function of interventriculartsepand dilated main pulmonary artery

are variable suggestive of advanced PH (50).

A recent meta-analysis on the accuracy of echoography for diagnosis of pulmonary
hypertension reported sensitivity and specificity8% (95% CI 73 to 90) and 72% (95% CI
53 to 85; n=12) (51). And the conclusion from thtady was that; echocardiography is a
useful and noninvasive modality for initial measueant of pulmonary pressures but due to
limitations, right heart catheterization should beed for diagnosing and monitoring

pulmonary hypertension.
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3.0 STUDY JUSTIFICATION

SLE is not a rare entity in our setting and cardiamolvement represents a significant
contributor to morbidity and mortality in this cahdn. However there is no local data
documenting the prevalence and spectrum of caabaormality in patients with SLE in our
setting. This study was done to provide usefulrimiation to clinicians about the burden of
cardiac disease among SLE patients and also toilwatet to filling the information gap about
SLE in Africa.

We believed the study result will provide a comgmrdive frame work for documenting
cardiac lesions among SLE patients in our setlingill also contribute to the way forward
with regards the detection and management of camdaular complications among SLE

patients in our clinics.

4.0 STUDY QUESTION

What is the burden of cardiac disease in SLE pistighkKNH.

5.0 OBJECTIVES

5.1 Broad Objective

To determine the prevalence and spectrum of cardiacormalities; determined by
echocardiography in SLE patients at KNH.

5.2 Specific Objectives

1. To determine the prevalence of cardiac abnormaldetected by echocardiography in
SLE patients attending clinic at KNH.
2. To describe the various types of cardiac lesionkiding, pericardial, myocardial and

valvular, present among SLE patients attendingacchh KNH.

5.3 Secondary objective

1. To document associations between cardiac abnoresaland demographic and

clinical features.
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6.0 METHODOLOGY
6.1 Study Design

The study was a cross sectional descriptive sti@LE patients attending clinic at KNH.

6.2 Study Setting:

The study was conducted at KNH which is the Natidgeferral Hospital located within an
urban environment in Nairobi. It provides speckdizclinical services to patients mainly
from Nairobi and its environs. The Rheumatologyicliis a specialized clinic that follows
out patients with rheumatological disorders. Theiclis held once a week and patients are
seen by rheumatologists and internal medicine eessd Stable patients are reviewed at an
interval of 1 — 3 months based on the cliniciarssessment.

All SLE patients seen at the clinic are routinetgessed clinically for signs and symptom of
active disease. Complete blood count, erythrocgdingentation rate and/or C-reactive
protein are also routinely done to assess diseetbatya Other laboratory investigations
including anti-dsDNA, compliment factors, serumuatbn, serum creatinine, urinary protein
and creatinine are done based on recommendationbniyians after clinical evaluations of
patients. Medications are prescribed or modifiegebaclinical and laboratory assessments.
Noninvasive cardiac evaluation is not part of tbatine evaluation of SLE patient at the

clinic, it is only requested for patients presegtivith symptoms or signs of cardiac disease.

6.3 Study Population

SLE patients on follow up at KNH.

6.4 Patient Selection

6.4.1 Case Definition

Patients fulfilling the ACR criteria (13) for diagsis of SLE and on follow up at KNH

6.4.2 Inclusion Criteria
1. Patients 13 years of age and above

2. Willing to particpate and give written consent scent for those less than 18 years
old
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6.5 Sample Size Determination
A prevalence of cardiac abnormalities among SLEkeptg of 45.2% as reported by Shahin et

al (18), in a similar study done in Egypt was usethe sample size calculation. A total of 69
SLE patients were on follow up at the Rheumatololjyic, KNH at the time of protocol
development for the study. Based on these numbiersgccessible population was described
as finite (less than 10,000) hence the samplev&gecalculated as per the formula:

n=_ NZ2xp (1-p)

d2 (N-1)+Zp (1-p)
Where; n = sample size required
N = Size of target population = 69
Z = z score for 95% confidence interval = 1.96
p = Proportion of SLE patients with cardiac abnality = 45.2%
d = Margin of error = 5%
Thus, the minimum sample required to achieve theatibes of the study was 58.

6.6 Sampling Method

Consecutive sampling was used to recruit particgpamn the KNH Reumatology clinic and

the medical wards untill the desired sample size attained.

6.7 Patient Recruitment

The principal investigator and a trained researsistant went through the patients’ files
before the start of the Rheumatology clinic to iifgnSLE patients. The purpose and
procedures of the study were explained to those sdiisfied the inclusion criteria. After
addressing any question or concern partaining ¢osthdy, participants were requested to
give written consent. A thorough physical examimatwas performed by the principal
investigator for all participants. Then each pgwaot had an echocardigraphy study
undertaken by a cardiologist at the departmentadiology KNH, with full participation of
the principal investigator.
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6.8 Clinical Methods

The principal investigator and the trained reseassistant administered the study proforma
to collect demographric data from all participaritse data included age , gender, duration of
disease and current medications. Data on curramtal status of each patient was obtained
through a standard and comprhensive clinical evalnavith emphasis on signs and syptoms
attributible to SLE. The clinical examination foeds on evaluating the following

manifestaions:

Arthritis — examination of large and small joints tenderness, deformity, soft tissue laxity

of periarticular soft tissue and effusion

Musocutaneous involvement — examination of skin amgtous meembrane for alopecia

malar rash, discoid rash and mouth ulcers

Raynaud’s phenomenon — nail fold capilloroscopy vdase to objectively assess for
evidence of Raynaud’s phenomenon. This was dorapplying parafin oil over the nail fold
and examining the capillaries with a fundoscopeaatagnification of 40. In normal
conditions, the microvascular pattern is charazgeriby a regular array of microvessels with

large intra/inter individual variability (52, 53).

Serositis — examination of the abdomen for asates examination of the chest for pleural

rub.

6.9 Clinical Variable Definition

6.9.1 Arthritis

Arthritis was defined by history and/or examinatfordings as follows:

» History of migratory joint pains with symetricalstiiibution
» Joint effusion or soft tissue laxicity at the atfstjoint

* Flexion deformity, ulnar deviation or swan neckateiity of the hand
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6.9.2 Mucocutanous Involvement

Mucocutanous involvement was defined by any offtlewing findings:

» History of prominent rash on the cheek that lastnfiore than one month in the last
three months

» History of rapid loss of lots of hair in the laktée months

» Butterfly rash — finding of erythema over the cHeemd nose but sparing the
nasolabial folds

» Discoid rash — finding of erythematous raised padchith keratotic scaling with or
without scaring

* Alopecia — hair loss with or without scaring on gwalp, eyebrows, eyelashes, beard

and/or body hair
6.9.3 Raynaud’s phenomenon
Raynaud’s phenomenon was defined by any of theviatig findings:
» History of cold or emotion induced colour changasnbness or aches of the digits of
the hands and/or feet
* Loss of capillary and/or dilataion of nail fold clgries on capilloroscopy (52)
6.9.4 Serositis
Serositis was defined by any of the following:
» Pleurisy — Chest pain on deep inspiration and/euanall rub on auscultation
* Peritonitis — Demonstration of ascitis on clinieaamination
6.10 Echocardiography Methods

Each patient underwent a comprehensive transtloeathiocardiography study performed
according to the recommendations of the Americacie®p of Echocardiography (54). We
performed complete 2D, M-mode and Doppler analyss#sg a Phillips iE 33 ultrasound
system equipped with a 2.5Hz multifrequency traosduStandard parasternal long and short

axis, apical and subcostal views were obtained.
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6.10.1 Pericardial Assessment

The pericarium and pericardial space were ass@sshd parasternal long axis and subcostal
views and measurements made using M-mode. Pemtdhdckness was measured as the
width of the echogenic band around the myocardiBericardial efuusion was measured as
the echo free separation between the visceral amtktal pericardium on M-mode.

Pericardial separation that disapeared duringal@stas considered trivial and not recorded.

6.10.2 Assessment of Myocardial Function

Systolic Function

M-mode and 2D measurements of left ventricular rholpgy were performed according to
standard protocols (54). In M-mode, systolic par@msesuch as left ventricular(LV) diameter
in end diastole and end systole, interventricugptem and LV posterior wall thickness in
diastole and systole were measured. From theseumegasnts, LV mass index and LV
fractional shortening were computed. LV diastoli@asytolic volumes and LV ejection
fraction were measured using the biplane Sympsmethod in the convensional apical four

and two chamber views.
Diastolic Function

Diastolic function indices were assessed by puldeppler recording across the mitral valve;
with the sample volume located between the tipghef mitral valve leaflets. The peak
velocity of early (E) and late (A) mitral out flowere measured, from these measurements
the E/A ratio was calculated, mitral deceleratiiomet (Dct) and isovolumetric relaxation time
(IVRT) were also measured.

6.10.3 Valve Assessment

Mitral Valve

The mitral valve (MV) was evaluated by 2D and M-raad the parasternal and apical views
to assess valve thickness, leaflet mobility andsgmee of vegetation. Coulour flow doppler
in multiple planes was employed to detect mitrgurgitation. Pressure gradient across the
mitral valve was obtained using continuous wave ep (CW) by placing the sample

volume across the mitral orifice in the apical faaamber view. The mean gradient was then

calculated from the velocity time intergral acrtiss MV as meassured by CW doppler. The
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MV pressure half time (@) was also estimated from which the MV area wasutated

using the Hatle equation.
Aortic Valve

The aortic avlve was evaluated in the parasteora bhnd short axis views to assess opening
of the cusps, number of cusps, thickness and pres#rvegetation. Colour flow doppler was
applied in the parasteral long axis and apical Gkkamber views to detect regurgitation. In
instances where aortic regurgitation was detecMtlppler was applied to the regurgitant
jet in the apical five chamber view to estimate phessure half time.

CW Doppler across the aortic valve in the apicat fthamber view was aslo used to asses
the gradient across the valve, from which the maxmvelocity across the aortic valve was
derived using the Benoulli equation. Using the tanty equation the aortic valve area was

estimated from the maximum velocity across theealv
Tricuspid and Pulmonry Valves

Two dimension and doppler assessment of the tridumpd pulmonary valve were done in

the parasternal and apical views to assess momgaled detect regurgitation.

6.10.4 Estimation of Pulmonary Arterial Pressure

The sPAP was estimated by measuring the tricuggdrgitant peak velocity in the apical
four chamber view, from which the pressure diffeebetween the right ventricle and right
atrium was estimated using the Bernoulli equatidre value obtained was then added to an
estimated right atrial pressure based on the demwdtthe inferior venacava, to give the
sytolic pulmonary arterial pressure. Other echdographic variables to reinforce the
diagnosis of PH were evaluated including velocitypalmonary valve regurgitation and

deceleration time of RV ejection into the pulmonariery.

6.11 Ehcocardiogram Outcome Variable Definition

6.11.1 Pericardial Effusion: Echo free space surrauding the heart (19).

» Small Effusion: Less than 5mm in maximum dimensior visualised through out
the cardiac cycle.

 Moderate Effusion: 5 to 10mm in dimension
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» Large Effusion: greater than 10mm in dimension
6.11.2 Pericardial Thickening Pericardial thickness greater 3mm (36).
6.11.3 Pericardial Calcification Echo bright area around the heart.

6.11.4 Systolic Dysfunction Fractional shortening less than 29% and/or ejactraction
less than 50%.

6.11.5 Diastolic Dysfunction55):

* Grade 1: Impaired relaxation; mitral E/A < 1, D200msec, IVRT > 100msec

 Grade 2: Pseudonormal pattern; E/A 0.8 — 1.5, DU 45200msec, IVRT 60 —
100msec

* Grade 3: Restrictive reversible; E/A > 2, DT « 16w, IVRT <« 60msec and reversible
on valsava maneuvre

* Grade 4: Restrictive irreversible; same as Gradéu8 irreversible on valsava

maneuvre

6.11.6 Mitral Valve Thickening: Mitral valve dimention greater than 3mm in thagiernal

long axis in diastole measured at the mid portibthe anterior leaflet by M-mode (35).

6.11.7 Mitral Regurgitation: Backward flow into the LA on colour flow dopplacross the

mitral valve (56).

* Grade 1+: Regurgitant jet extending upto the prakiva of the left atrium (LA)
» Grade 2+: Regurgitant jet detected half way uplLihe

» Grade 3+: Regurgitant jet detected upto % of the LA

* Grade 4+: Regurgitant jet extending beyond % olLthe

6.11.8 Mitral Stenosis Mitral valve area less than 26(56)

6.11.9 Aortic Valve thickening Thickness greater than 2mm measured at the thd-byode
in the parasternal long axis view during systol) (3
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6.11.10 Aortic Regurgitation Back flow into the LV on colour flow doppler thugh the

aortic valve (56). Severity of aortic regurgitatimas defined as follows:

Severity Pressure Half time (msec)
Mild > 500

Moderate 200 - 500

Severe <200

6.11.11 Aortic StenosisAortic valve area less than 2¢(66)

6.11.12 Pulmonary Hypertension

Pulmonary hypertension was defined according toB8€ guidelines for the diagnosis and

treatment of pulmonary hypertension (49) as follows

Possible Pulmonary HypertensionsPAP< 36 but presence of additional echocardiographic
variables suggestive of PH or sPAP 37 - 50mmHg with without additional

echocardiographic variables suggestive of PH

Likely Pulmonary Hypertension: sPAP > 50mmHg  with or without additional
echocardiographic variable suggestive of PH.
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7.0 QUALITY ASSURANCE

Echocardiography studies were carried out by aifiggchicardiologist; Dr BM Gitura together
with the principal investigator, at the Departmeftcardiology KNH. Echocardiography
images were downloaded to a compact disc and imdepdly reviewed by a second
cardiologist; Prof. EN Ogola. In cases of discrepes) the two cardiologist reviewed the

echocardiography studies together to arrived ansensus.

8.0 ETHICAL CONSIDERATION

The study proposal was reviewed and approved bydpartment of Clinical Medicine and
therapeutics, University of Nairobi and the KNH/UQdint ethics committee. Only patients
who gave written consent were included in the stihtients had the liberty to wtihdraw
from the study at any time they so desire, withamty concequence regarding their
managemnet. Patient confidenciality was maintaindldfough out the study.
Echocardiography findings were communicated toepési at the time of the procedure and
reports made availabe in their files for use byrta#ending physicians. Cases found to have

cardiac abnormality that require treatment, weferred to the cardiac clinic.

9.0 DATA MANAGEMENT AND STATISICAL ANALYSIS

All data from study proforma and echocariographydgtwere coded, entered and managed
in statistical parkage for social sciences, vers2arD data entry sheet. Data cleaning and
verification was performed at the end of data @bibe and statistical analysis was performed

using the same programme.

The study population was described using demogea@nd clinical characteristics.
Continuous data (age, duration of disease) wasysawlinto means and medians while
categorical data was analysed using percentagesalence of cardiac abnormality was
analyzed as the proportion participants with anyoeardiographic abnormality out of the
total number of participants recruited, with cop@sding 95% confidence interval.
Furthermore, various types of cardiac lesions varalyzed and presented as proportions.
Associations between various cardiac lesions amdodeaphic and clinical factors were
analysed, using Student’s t test to compare meadschi square test for categorical data
associations. Criteria for statistical significarweas set as a p value of less than or equal to
0.05.
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10.0 RESULTS
Between 2% January 2015 and 23April 2015 78 patients being managed for SLE atKN

were screened for study eligibility, of these 7bjsats underwent a targeted history and
examination and were booked for echocardiograpliyeeithe same day or another day
during the course of the week. Priority was giverstibject residing out of Nairobi to have
their echocardiography done the same day they semR at the Rheumatology clinic. Sixty
three subjects had echocardiography studies dodewamne included in the analysis as

depicted in the flow chart below.

78 patients screened for
eligibility

f 3 did not meet ACR

'L criteria

[ 75 requested to give consent ]

4 declined to give
consent

—

[ 71 history and examination ]

8 not available for

{ echocardiography

[ 63 had echocardiography done ]

10.1 Demographics
The study population as expected was predomindathale, with 60 females and 3 males.

The mean age of the population was 36.7 (SD +%8)ysy The mean age at diagnosis was

32.8 years and the mean duration of diseases waqI8R 14.0 — 65.0) months as shown in

table 1.
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Table 1: Patients’ demographic characteristics

Variable Frequency (%)
Sex

Male 3 (4.8)
Female 60 (95.2)
Current age in years

Mean (SD) 36.7 (9.8)
Min-Max 17.0-59.0
Categories

<30 14 (22.2)
30-39 25 (39.7)
40-49 14 (22.2)
>=50 10 (15.9)

Age at diagnosis in years

Mean (SD) 32.8 (9.6)
Duration since diagnosis in months

Median (IQR) 36.0 (14.0-65.0)

10.2 Clinical Variables

10.2.1 Clinical Manifestation

The predominant clinical manifestation observedrduthe study was arthritis with 55.6%
having symptom and /or sign of arthritis, followbg Raynaud’s phenomenon at 28% as
depicted in figures 1. Only 6 (9.5%) participan@dhnone of the clinical manifestation
evaluated for in the study.

Clinical manifestation

60.00%
50.00%

40.00%
30.00%
20.00% H Clinical manifestation
10.00% .
0.00% T . T )

Arthritis Mucocutanous Raynaud's Serositis

Figure 1: Frequency of clinical manifestations
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10.2.2 Disease Modifying Medications
As out lined in figures 2 A and B, over 70% of thteidy population was on at least two

disease modifying medication and about 45% on thddé&erent disease modifying
medication. Hydroxychloroquine, was the most fredlyeused disease modifying drug
(73%), followed by steroid (65.1%). Only 6.3% ofrf@apants were not on disease

modifying medication.

Disease modifying medications
80.00%
70.00%
60.00% -
50.00% -
40.00% -
30.00% -
20.00% - I I B Disease modifying medications
10.00% -
0% | l
&> <& e
cg\.e’ 0‘\00\ ‘\‘.‘2’+ Q‘S\o .\oQ \(\fb.é\
> ° N S R
Ny & K P 5
© \x\ \x\‘\ ¥ \OQ
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Figure 2A: Disease modifying medications used by piEcipants

Number of disease modifying medications

4.80% ~6.30%

H None
mOne
= Two
HThree

W Four

Figure 2B: Number of disease modifying medicationased by participants
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10.3 Echocardiography Findings
The overall prevalence of cardiac abnormalitiegected by echocardiography was 88.9% (ClI

81.5 - 95.6) with the major contributors to thigtiprevalence being clinically insignificant
pericardial thickening and valvular thickening. Tixericardial and valvular thickening were
referred to as clinically insignificant because réhewas no associated clinical or
echocardiographic feature of constrictive perideésdiassociated with the pericardial
thickening and only a third of the thickened valhasl concomitant insufficiency.

10.3.1 Pericardial Assessment
Pericardial thickening was the most common abnatyndétected among participants in the

study with a prevalence of 77.8%. The pericardiakening was not associated with clinical
or echocardiographic feature suggestive of consteicpericarditis. Significant pericardial
effusion was detected in only one participant ara$ wot associated with any clinical or
echocardiographic feature of tamponade. None of ghgicipants was found to have

pericardial calcification on echocardiography.

10.3.2 Myocardial Function
There was generally good systolic function amongti@pants with only 11.1% of

participants having systolic dysfunction. Diastdligsfunction on the other hand was more
prevalent in this population of SLE patients, wahprevalence of 50.8% and the most
prevalent type being type | diastolic dysfunctiorgking up 50% of all diastolic dysfunction,
followed by type Il making up 37.5%. Details of w&c and diastolic dysfunction are

outlined in table 2.

Table 2: Systolic and diastolic dysfunction

Variable Frequency (%)
Systolic dysfunction 7 (11.1)
Fractional shortening <29% | 7 (11.1)
Mean fractional shortening (SP34.7 (4.4)
Ejection fraction < 50% 1(1.6)
Mean ejection fraction (SD) | 64.4 (4.4)
Diastolic dysfunction 32 (50.8)
Type (n = 32) Type | 16 (50)
Type |l 12 (37.5)
Type Il 4 (12.5)

10.3.3 Valvular Assessment
The overall prevalence of valvular abnormalitiegedied in the study population was 88.9%

(table 3). The valvular abnormalities found in tleshort of SLE patients were valvular
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thickening and regurgitation, the mitral valve lgeithe most commonly affected. Mitral
valve thickening was found in 69.8% and mitral ngggation in 30.2% of study participants.
Among participant with mitral insufficiency, 94.7%ad grade | mitral insufficiency. All
patients found to have tricuspid regurgitation ledociated high pulmonary pressure and
therefore considered not to be due to the dirdecebf SLE on the valves. No participant
was found to have vegetation or stenosis of anyevah.3% were found to have aortic

regurgitation.

Table 3: Valvular abnormalities

Variable Frequency (%)
Valvular abnormalities 56 (88.9%)
Mitral valve thickening 44 (69.8)
Mitral regurgitation 19 (30.2)
Mitral stenosis 0

Mitral vegetation 0

Aortic valve thickening 16 (25.4)
Aortic regurgitation 4 (6.3)
Aortic stenosis 0

Aortic vegetation 0

Tricuspid stenosis 0

Tricuspid Vegetation 0
Pulmonary regurgitation 1(1.6)
Pulmonary stenosis 0
Pulmonary vegetation 0

10.3.4 Pulmonary Pressure
Of the 63 participants in the study, 14 (22%) wierend to have pulmonary hypertension and

2 (3.2%) had likely pulmonary hypertension (figilte One of the participants with likely
pulmonary hypertension had clinical and echocardiplgic features of right ventricular
dysfunction at the time of evaluation.
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Figure 3: Pulmonary pressure

10.4 Associations
A positive association was found between age @ndisis and diastolic dysfunction, with the

mean ages for participants with and without diastdlysfunction being 36.7 and 28.7 (p
value 0.001). There was no association betweentolimsdysfunction and the other
demographic and clinical features including usdyaroxychloroquine, as depicted in table
4. Similarly no association was found between eitr@vular abnormalities or pulmonary
hypertension and any of the demographic or clifiealures evaluated in the study.

Table 4: Associations with Diastolic dysfunction

Variable Diastolic dysfunction OR (95% ClI) P value
Yes (n=32) No (n=31)
n (%) n (%)

Age at diagnosis

Mean (SD) 36.7 (9.1) 28.7 (8.5) - 0.001
Duration since diagnosis

Median (IQR) 42.0 (16.5-66.0) 33.0 (14.0-65.0) - 0.767
Arthritis

Yes 19 (54.3) 16 (45.7) 1.4 (0.5-3.7) 0.535
No 13 (46.4) 15 (53.6) 1.0

Mucocutanous involvement

Yes 12 (50.0) 12 (50.0) 1.0 (0.3-2.6) 0.921
No 20 (51.3) 19 (48.7) 1.0

Raynaud's phenomenon

Yes 15 (53.6) 13 (46.4) 1.2 (0.5-3.3) 0.693
No 17 (48.6) 18 (51.4) 1.0

Serositis

Yes 8 (80.0) 2 (20.0) 4.8 (0.9-25.0) 0.082
No 24 (45.3) 29 (54.7) 1.0

Hydroxychloroquin

Yes 23 (50.0) 23 (50.0) 0.9 (0.3-2.7) 0.836
No 9 (52.9) 8 (47.1) 1.0
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11.0 DISCUSSION
We found an overall prevalence of echocardiographitormalities in this population of SLE

patient to be 88.6%. This represents a compositpeatardial, myocardial and valvular
abnormalities as well as pulmonary hypertension.ivgrided the whole spectrum of cardiac
abnormalities that could be evaluated by echocgrdmhy, to provide base line data that
could serve as a frame work from which further Esicon specific cardiac abnormalities
could spring forth. The high prevalence was mosthiwven by clinically insignificant
pericardial thickening and valve thickening. Therigadial and valvular thickening are
described as clinically insignificant because nasfethe participants with pericardial
thickening had any clinical or echocardiographiding of constrictive pericarditis and only
about a third of participants with valvular thickegm had concomitant valvular regurgitation.
The overall prevalence of cardiac abnormalitiethia study is similar to a study by Shazzad
et al (17) that reported a prevalence of echocgrdjhic abnormalities among SLE patient
of 80%, using similar echocardiographic modaliteesd covering a similar spectrum of

cardiac abnormalities.

The pericardium is the most commonly affected @rdionstituent in SLE, with over half of
patients having an episode of pericarditis during tourse of their illness (14). Being a
sequel of pericarditis, it is not surprising thag Yound pericardial thickening in 77.8% of
participants in this study. The pericardial thickenfound in this cohort of SLE patient was
not associated with any clinical or echocardiografdature of constrictive pericarditis. This
is in keeping with the natural history of pericaiglin SLE, which is usually acute, occurs
during flairs and rarely progress to constrictiveriparditis (57). Significant pericardial
effusion was found in only 1.6% of the study papants, which is indicative of active
pericarditis. This low prevalence of pericardidiusfon could probably be explained by the
fact that majority of the participants were on taranore disease modifying agents, with only
6.3% not on any disease modifying medication attithe of the study. In a study done in
Egypt, Shahin et al (18) found pericardial effusiorl9% of SLE patients which is relative
high, however the medication profile of the papamnts was not reported.

Myocardial dysfunction in SLE is a consequenceesfesal factors including direct effect of
SLE on the myocardium, premature atheroscleross side effects of some of the
medications wused to treat the condition, specificalhydroxychloroquine and

cyclophosphamide. Myocardial dysfunction in SLEigrals presents majorly as diastolic
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dysfunction and in the majority of patients it isymptomatic. In our study we found a
generally good systolic function among SLE patiedth only 11.1% with mild systolic
dysfunction. Most of the systolic dysfunction wasce@unted for by subtle reduction in
fractional shortening. This is comparable to ailsimstudy in Bangladesh that reported
systolic dysfunction in 8% (17) of SLE patients.aBim et al (18) found an even lower
prevalence of systolic dysfunction at 4.8% amoh¢loE patient at a university clinic in
Cairo. With regards to diastolic function we fourad higher proportion of diastolic
dysfunction at 50.8%. Diastolic dysfunction was rfduto be associated with older age at
diagnosis of SLE. Even though the study was notjaakely powered to assess association,
this finding is consistent with the natural courdediastolic function, which is known to
deteriorate with advancing age. However no asdoniatvas found between diastolic
dysfunction and use of hydroxychloroquine. The pgbportion of diastolic dysfunction was
not surprising considering the multiple risks foyaunardial dysfunction associated with SLE
including direct inflammation, hypertension andmegure atherosclerosis. Shiruli et al (58)
in a Master of Medicine thesis looked at cardiouéecrisk factors in this same cohort of
patients and found a high prevalence of cardiovasaisk factors, namely; hypertension
(42.5%), dyslipidemia (74.2%) and carotid plaqu@.92%). Thus the high proportion of
diastolic dysfunction may represent a preclinicabnsequence of these multiple

cardiovascular risk factor in this cohort of SLEipats.

To further explain the high proportion of diastadigsfunction, we used E wave deceleration
time and isovolumetric relaxation time in additim E and A velocities across the mitral
valve to assess diastolic function, resulting imigh sensitivity for picking up diastolic
dysfunction. Shazzad et al in a similar study im@adesh, using similar parameters found
diastolic dysfunction in 72%. Other studies usimdycE and A velocities across the mitral
valve have reported lower frequencies of diastdysfunction. The high prevalence of
diastolic dysfunction should be a cause for condmcause of the potential to progress to
diastolic heart failure. Diastolic heart failureeferably referred to as heart failure with
preserved ejection fraction is frequently encowedein elderly patients with multiple
comorbidities and associated with similar mortaligtes as heart failure with reduced
ejection fraction. However, to date no medical &ipgr has been shown to confer survival
benefit to patients with heart failure with presstvejection fraction. Thus long term
prospective studies are needed determine the cadirdeastolic dysfunction and evaluate

interventions to prevent the development of diasuysfunction in SLE patients.

29



The most characteristic cardiac lesion in SLE asdleed by earlier studies in this condition
is Libman-Sack endocarditis. However with the wisleread use of disease modifying
medications in SLE the verrucous vegetations ofrlah-sack endocarditis are rarely seen.
The predominant valvular lesions seen among SLiemqatin the era of disease modifying
drugs are valvular thickening and regurgitation.thrs study we found valvular lesions in
88.9% which was relatively high. The majority ofele valvular lesions were valvular
thickening with no associated valvular regurgitativ®Ve used similar cut offs for valvular
thickening as was used in a study done in CanadBduwyre-tessier et al (36) that found
valvular abnormalities in only 40.1%. From our stwde cannot determine the exact reason
for this high prevalence of valvular thickening tinis population. However, a plausible
explanation would be subclinical rheumatic heasedse contributing to the high prevalence
of valvular thickening, since this condition is paéent in our setting and also predominantly
affects the valves on the left side of the heatteré is no local data documenting the
prevalence of subclinical rheumatic heart diseasKenya. However worldwide estimates
demonstrate the highest prevalence of rheumatid kigsease in Sub-Saharan Africa, at a
rate of 5 to 7 per thousand (59). Okello et al (60 study done in Uganda to determine the
burden, risk factors and outcome of rheumatic héiggase, found a prevalence of 14.6 per

thousand which is twice the estimate for Sub-SahAfaca.

The most commonly affected valve in our study waes mitral valve with 69.8% having
mitral thickening and 30.2% having mitral regurgda. Bourre-Tessier et al (36) also found
the mitral valve to be the most commonly affectatve with mitral valve thickening found
in 25.4% and mitral regurgitation in 25.8%. We dat find any association between valvular
abnormality and disease duration, age at diagravstéinical features, however our study is
not adequately powered to assess the associathdas, with regards to the disease
modifying medications, we only documented the matibns the patient were taking at the
time they were being evaluated for the study aerdeflore cannot assess how long they have
been on the medications and their adherence tongwications. Bourre-Tessier et al (36)
found use of corticosteroid for the last one y@abé associated with valvular insufficiency.
Other studies have also demonstrated associatiareée valvular abnormalities and level of
ant-Ro/SS-A and anti-La/SS-B antibodies (18)

Pulmonary hypertension was found in 22.2% of pgaiats in our study. This is similar to

the proportion of PH found by Bourre-Tessier e(3) among SLE patients in Canada, but
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significantly higher than the 0.5 — 14% (9, 10) g@aly reported in literature. Though
majority of them (85%) are classified as possihlermnary hypertension, this is a significant
finding because of the substantial morbidity andrtality associated with pulmonary
hypertension in patients with SLE. Pulmonary hygeston is the most severe form of lupus
associated pulmonary involvement, with poor longmteoutcome despite a number of
therapeutic interventions. The mean survival fromset of pulmonary hypertension is two
years (11). We did not find any association betwagsed pulmonary pressure and any of the
demographic or clinical factors evaluated. Though study is not adequately powered,
pulmonary hypertension is known to occur at anyetihiring the course of SLE and can in
some cases be the initial presentation of the siiseandition. It has also been shown not be

associated with disease activity or extra pulmomaayifestations (61).

The finding of pulmonary hypertension in 22% haggicant implication on the long term
outcome of this cohort of patients, considering marbidity and mortality associated with
this complication of SLE. Even though valvular iffelency and diastolic dysfunction in
this cohort of patients were subclinical, theretis potential for progression of valvular
insufficiency and deterioration of diastolic dysftion to diastolic heart failure. These
findings underscore the usefulness of screening [@&tents for cardiovascular involvement.
They also offer an opportunity for interventionspt@vent or forestall cardiovascular disease
associated morbidity and mortality among SLE pasien
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12.0 CONCLUSION
The study demonstrates a high prevalence of cardlmmrmalities among SLE patient

despite being on disease modifying medications. nEtleough the majority of these
abnormalities comprised of clinically insignificapericardial and valvular thickening, the
prevalence of valvular insufficiency and pulmonasgpertension are substantially high and
relatively higher than the prevalence seen in otbieidies in the case of pulmonary

hypertension.

13.0 RECOMMENDATIONS
We recommend base line cardiovascular assessnatundiimy echocardiographic evaluations

for all SLE patients and regular follow up evaloas for those found to have significant
valvular lesions and/or pulmonary hypertension.

We also recommend further studies to describecairand laboratory parameters associated
with various cardiac abnormalities in SLE.

Finally we recommend studies be undertaken to uhéter the progression and outcome of

cardiac abnormalities seen SLE patients in oumsgtt

14.0 LIMITATIONS
Echocardiography is generally not the preferredgimg modality to assess pericardial or

valvular thickness because of its inherent inacgurBor measurements less than 5mm,

variable image quality and inter and intra obsexzrability.
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16.0 APPENDICES

16.1 Appendix 1: American College of Rheumatology iBgnostic Criteria for

SLE

The diagnosis of lupus is based on both clinicatifees and laboratory findings. The
diagnosis of SLE is satisfied when 4 of 11 of theseria are present.

Cutaneous | 1. Malar rash: fixed malar erythema, flat or raised

Systemic

Laboratory

2. Discoid rash: erythematous raised patches withtikescaling and follicular plugging; atrophic
scarring may occur

3. Photosensitivity: skin rash as an unusual readt sunlight; diagnosed by patient history or
physician observation

4. Oral ulcers: oral or nasopharyngeal ulcers, Wgpainless; observed by physician

1. Arthritis: nonerosive, involving 2 peripheral joints; characterized by tenderngss|ling, effusion

2. Serositis: pleuritis (convincing history of pigic pain or rub heard by physician, or eviden€e o
pleural effusion) or pericarditis (documented gotlocardiogram, rub, or evidence of pericardial
effusion)

3. Renal disorder: persistent proteinuria (> Ocbay/> 3+) or cellular casts of any type
4. Neurologic disorder: seizures or psychosis iretieence of other causes

1. Hematologic disorder: hemolytic anemia or leukoad< 4000/mrhon 2 occasions), lymphopenia (<
1500/mni on 2 occasions), or thrombocytopenia (< 100,000 .the absence of offending drugs)

2. Immunologic disorder: anti-dsDNA or anti-SM, oriphbspholipid antibodies (abnormal IgM or
IgGanticardiolipin antibody, lupus anticoagulantfalse-positive syphilis serology)

3. ANA in the absence of drugs known to be associatédthe “drug-induced lupus syndrome”

ANA = antinuclear antibody; anti-dsDNA = anti-double-stranded DNA; anti-SM = anti-Smith antibody; 1gG =
immunoglobulin

If 4 of these criteria are present or well docuradrdt any time in a patient’s history, the

diagnosis is likely to be SLE. Specificity is 95%&nsitivity is 75%.
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16.2 Appendix 2: Statement of Information and Cons& Form
Statement of Information for Patients Participating In the Study

Introduction

I, Dr. Sorie Conteh, a post graduate student ieriv@tl Medicine at the University of Nairobi,
would like to introduce you to a study that | wik undertaking entitled Echocardiographic
abnormalities in systemic lupus erythematosus (S§lafents at Kenyatta National Hospital.

SLE is a multisystem inflammatory disease thatcé$fealmost every organ system in the
body. The heart is among the organs affected by 8hé& is responsible for significant
disability and death. Early diagnosis will help thos initiate treatment and institute
preventive measures to halt or delay progressidreaft disease.

What is the study about?

The study seeks to document the prevalence of meaivement among SLE patients in our
population.

What does the study entails?

You will be required to give history about your diion and undergo a physical
examination. Thereafter you will undergo an echdicgraphy study by a cardiologist, which
will help identify abnormalities caused by SLE. Atdings will be explained to you by the
cardiologist after the study. In case of any decabnormality requiring immediate
intervention, you will be referred to the appropeialinic.

What will | benefit from the study?

The information gathered from the study will helpuy doctors institute measures to treat or
prevent progression of any diagnosed heart dis@dmecost of the echocardiogram will be
incurred by the principal investigator.

Are there any risks involved?

There is no risk involved; echocardiography is atiree non-invasive heart assessment. It is
painless and has no short or long term harmfuteffen your body.

Voluntary participation

Your participation in this study will be voluntarif. you choose to participate, you will be
required to sign a consent form to give us permis$o include you in the study. You are
free to withdraw from the study and this shall afféct your care or treatment.
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Confidentiality

All information gathered during the study will beegt confidential. A report of the
echocardiography will be made available to yourrating physician to aid in your
management.

You are free to ask questions before signing tmseot form.

For any further queries that you or your healtleaggiver have, you can contact the principal
investigator on 0715179843. OR

The Chairman of Ethical and Review Committee
Kenyatta National Hospital

Tel:254 020 2726300, Ext 44355, 726300-9
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CONSENT FORM

Has been requested to take part in the study avwadueardiac abnormalities in systemic
lupus erythematosus patients attending KenyatteohatHospital.

This will involve taking a history, doing a physieamination and heart evaluation by
echocardiography. | also understand that my consesmtuntary and that | can withdraw
from the study at any time without any penalty.

| therefore consent to be recruited into the study

INVESTIGATOR'’S STATEMENT

| the investigator have educated the researchcpaatit on the purpose and applications of
this study.

Signed......coooov i, Date.....ccoei

For further enquiries during the course of the gtedntact the following:

Principal Investigator Lead Supervisor
Dr. Sorie Conteh Prof. E.N. Ogola
Mobile: 0715179834 Dept. of Clinical MedicingON

Mobile: 0722737944
The Secretary
KNH/UON Ethics and Review Committee

Tel: 2726300, Ext: 44102
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16.3 Appendix 3 Clinical Data Collection Form

1.
2. DEMOGRAPHIC

i) Date of birth..................cooo
v) Date of SLE diagnosis.............cccvcvvvvnennns

Vii) Duration of lllness............cocviiiiinann .

3. MEDICATIONS
Prednisone
Methyl-prednisone
NSAID
Hydroxychloroquine

Methotrexate

4. CLINICAL FEATURES

Study No..........
i) Gender: M F

We at diagnosis.........

Cyclosporine
Balimumab
Mycophenolate

Azathioprine

Feature History

Examination

Arthritis

Mucocutanous involvement

Raynaud’s phenomenon

Serositis
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16.4 Appendix 4: Echocardiography Report Form

PERICARDIAL ASSESSMENT
Pericardial Effusion

<5mm

5—10mm

> 10mm

Pericardial Calcification

Yes No

SYSTOLIC FUNCTION

Fractional Shortening..................%

DIASTOLIC FUNCTION

Evelocity.........cocvovveiii i, m/s
Avelocity..................eeoo.mfs
E/ARatio..........cccvviiinnnn.
DctoovviiiiiiiiiiieeeenlLS€EC
VALVULAR ASSESSMENT

Mitral Valve
Valve thickness.................. mm

Vegetation: No Yes

Stenosis: No  Yes
Orifice area................. crh

Mean Gradient................. mmHg
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Pericardial thickness

<3mm
> 3mm
Ejection Fraction........%
IVRT .o sec
E’ velocity..................... m/s
A’velocity.........cceveenen. m/s

Aortic Valve
Valve thickness................. mm
Vegetation: No Yes
Regurgitation: No Yes
Pressure half time....................
Stenosis: No  Yes
Peak gradient............... mmHg

Max Velocity................. m/s



Pressure half time.................. sec

Tricuspid Valve Pulmonary valve
Vegetation: No Yes Vegetation: No Yes
Regurgitation: No Yes Regurgitatiom N Yes
Stenosis: No Yes Stenosis: No Yes

PULMONARY PRESSURE

Peak tricuspid regurgitant velocity........................... m/s
Pressure gradient between RV & RA.........ccoiiiiiiiiiiinnnn. mmHg
Systolic pulmonary arterial pressure.............ccovevveveennns mmHg
Pulmonary Regurgitation veloCity................coccovviinnnn. m/s
Deceleration time of RV ejection..........cccocvvviiiiiinannnn. sec
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KNH/UON-ERC APPROVAL

UNIVERSITY OF NAIROBI KENYATTA NATIONAL HOSPITAL
COLLEGE OF HEALTH SCIENCES ) P O BOX 20723 Code 09202
P O BOX 19676 Code 00202 KNH/UON- Tel: 726300-9
Telegrams: varsity Emaii: nonknh_erc@uonbi.ac.ke Fax: 725272
(254-020) 2726300 Lxt 44355 Website: wwyr.uonbi.ac. ke Tetegrams: MEDSUP, Nairobi
Ref: KNH-ERC/A/400 Link:www.uionbi.ac ke/activities/KNHUoN 234 December 2014

Dr. Sorie Conteh
Dept.of Clinical Medicine & Therapeutics
School of Medicine

University of Nairobi
Dear Dr. Conteh

Research proposal: Echocardiographic abnormalities in Systemic Lupus Erythematosus
Patients at Kenyatta National Hospital (KNH) {P500/08/2014)

This is to inform you that the KNH/UoN-Ethics & Research Committee (KNH/UoN-ERC) has reviewed
and approved your above proposal. The approval periods are 23 December 2014 to 22 December 2015.

This approval fs subject to compliance with the following requirements:

a)  Only approved doctments (informed consents, study instruments, advertising materials etc) will be used.

b) All changes (amendments, deviations, violations etc) are submitted for review and approval by KNH/UoN
ERC before implementation.

¢) Death and life threatening problems and severe adverse events (SAEs) or unexpected adverse events
whether related or unrelated to the study must be reported to the KNH/UoN ERC within 72 hours of
notification.

d) Any changes, anticipated or otherwise that may increase the risks or affect safety or welfare of study
participants and others or affect the integrity of the research must be reported to KNH/UoN ERC within 72
hours,

@) Submission of a request for renewal of approval at least 60 days prior to expiry of the approval period.
(Aftach a comprehensive progress report to support the renewal).

f) Clearance for export of biologicat specimens must be obtained from KNH/UoN-Ethics & Research
Committee for each batch of shipment.

g} Submission of an gxecutive summary report within 90 days upon completion of the study
This information will form part of the data base that will be consulted in future when processing related
research studies so as to minimize chances of study duplication and/or plagiarism.

For more details consult the KNH/UoN ERC website www.uonbi.ac.kefactivities/KNHUoN.

"Protect to Discover”
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SECR

ETARY. KNH/UON-ERC

C.C

The Principal, College of Health Sciences, UoN

The Deputy Director CS, KNH

The Assistant Director, Health Information, KNH

The Chairperson, KNH/UON-ERC

The Dean, School of Medicine,UoN

The Chairman, Dept.of Clinical Med. & Therapeutics,UON
Supervisars: Prof E.N. Ogola, Prof.G.0. Oyoo

“Protect to Discover”
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