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ABSTRACT: 

Background: Improved survival on antiretroviral therapy has shifted morbidity in human immunodeficiency virus infection 

towards non-communicable cardiac disease, yet echocardiographic data from South Asia remain sparse. 

Aims/Objectives: To determine the prevalence of structural heart disease, comprising dilated cardiomyopathy and valvular heart 

disease, and its association with age, sex and CD4 count. 

Methodology: A hospital-based cross-sectional study enrolled 126 consecutive adults on antiretroviral therapy at a tertiary centre 

in eastern Nepal between August 2018 and July 2019. Those with hypertension, alcohol dependence, cardiotoxic drug exposure or 

pre-existing cardiac or systemic disease were excluded. All underwent transthoracic echocardiography and CD4 estimation. 

Results: Structural heart disease was present in 19 (15.1%) participants: dilated cardiomyopathy in 14 (11.1%) and valvular heart 

disease in 7 (5.6%). Prevalence did not differ across age groups (χ² = 0.94, p = 0.627) or by sex (11/64 men, 17.2%, versus 8/62 

women, 12.9%; odds ratio 1.40, 95% CI 0.52–3.76, p = 0.502). Mean CD4 count was similar in affected and unaffected 

participants (627 ± 309 versus 551 ± 248 cells/µL; t = 1.18, p = 0.239). 

Conclusions: One in seven treated adults had unsuspected structural heart disease, independent of age, sex and CD4 count, 

supporting routine echocardiographic screening. 

 

Key-words: Cardiomyopathy; Heart valve diseases; CD4 lymphocyte count; Cross-sectional studies; Acquired 

immunodeficiency syndrome. 

INTRODUCTION: 

ntiretroviral therapy has converted infection with the 

human immunodeficiency virus from a rapidly fatal 

illness into a chronic condition, and the causes of death and 

disability in this population have shifted accordingly towards 

non-communicable disease.1 Cardiovascular disease is 

prominent among these: a systematic review of longitudinal 

studies estimated that infection roughly doubles the risk of 

cardiovascular disease, and the share of the global  

 

 

cardiovascular burden attributable to it more than doubled 

over the twenty-six years to 2015.2 Cardiac involvement is not 

a new observation. Two-dimensional echocardiography 

identified dilated cardiomyopathy, pericardial effusion and 

other abnormalities in patients studied in the earliest years of 

the epidemic, 3 and the recognised spectrum has since widened 

to encompass myocardial, pericardial, valvular and vascular 

disease.4 

 

A 
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Dilated cardiomyopathy is the classical myocardial phenotype. 

Defined by left ventricular dilatation with impaired systolic 

function in the absence of abnormal loading conditions or 

coronary disease sufficient to account for the finding,5 it has 

been reported far more often in this population than in the 

general population, and a meta-analysis conducted in the era 

of highly active antiretroviral therapy found systolic and 

diastolic impairment to be common even among patients with 

few or no symptoms.6 Valvular disease has attracted less 

attention. In a large South African registry, concurrent 

infection accounted for almost one in ten de novo 

presentations of heart disease in a setting where rheumatic 

valve disease remains endemic,7 and infective endocarditis 

constitutes a further distinct mechanism of valve injury in this 

population.8 

 

The mechanisms are multiple and overlapping. Direct 

myocardial infection, cytokine-mediated injury, opportunistic 

co-infection, nutritional deficiency and autoimmune responses 

have all been implicated in the pathogenesis of myocardial 

disease,9 and the resulting cardiomyopathy has a clinical 

profile of its own.10 Antiretroviral therapy contributes 

independently through dyslipidaemia, insulin resistance and 

mitochondrial toxicity, particularly with protease inhibitors 

and thymidine-analogue nucleoside reverse transcriptase 

inhibitors.11 Left ventricular dysfunction in this setting is not 

benign, having been associated with an increased risk of 

sudden cardiac death.12 

 

Reported prevalence varies widely with setting and with the 

diagnostic criteria applied. In a large multisite cohort in the 

treatment era, echocardiographic abnormalities were common 

despite generally well-controlled infection,13 and diastolic 

dysfunction together with increased left ventricular mass was 

substantially more frequent than in uninfected comparators.14 

African series report a comparable burden: structural 

echocardiographic abnormality in a Nigerian cohort proved 

independent of CD4 count,15 and cross-sectional studies from 

Lagos16 and Yaoundé17 documented frequent 

echocardiographic and electrocardiographic abnormality, 

although the determinants of cardiac disease in these 

populations remain incompletely defined.18 

 

Nepal has a concentrated epidemic sustained among key 

populations, with an adult prevalence of about 0.2% that has 

declined progressively, and an expanding national treatment 

programme that has increased the number of people surviving 

with long-standing infection.19 Despite this growing treated 

population, the burden of structural cardiac disease in Nepal 

has not been characterised, and no local estimate exists to 

guide whether echocardiography should form part of routine 

care. The present study was undertaken to address that gap. 

Objectives: 

The primary objective was to estimate, over the twelve-month 

period from August 2018 to July 2019, the prevalence of 

structural heart disease, defined as dilated cardiomyopathy or 

valvular heart disease on transthoracic echocardiography, 

among adults receiving antiretroviral therapy at a tertiary 

referral centre in eastern Nepal. The secondary objective was 

to determine, in the same cohort, whether the presence of 

structural heart disease and of each of its two component 

lesions was associated with age, sex or CD4 count. 

 

MATERIALS AND METHODS: 

Study design and setting: 

This was a hospital-based, cross-sectional study conducted in 

the Department of Internal Medicine of B.P. Koirala Institute 

of Health Sciences, Dharan, a tertiary referral centre serving 

eastern Nepal. Data were collected over a twelve-month 

period, from August 2018 to July 2019, in the medical wards, 

outpatient department and other inpatient units of the institute. 

Study population and eligibility: 

Adults with serologically confirmed infection with the human 

immunodeficiency virus who were established on 

antiretroviral therapy were eligible. To isolate cardiac 

abnormality attributable to the infection or its treatment from 

that attributable to conventional causes, patients were 

excluded if they had exposure to any drug with recognised 

cardiotoxic action; a history of alcohol dependence, defined 

according to Harrison’s criteria as repeated alcohol-related 

difficulties in at least two of eleven life areas clustering within 

the same twelve-month period; a documented history of heart 

disease including coronary artery disease, arrhythmia, 

congenital heart disease or angina; systemic arterial 

hypertension; or a systemic disorder such as malnutrition, 

diabetes mellitus, or rheumatic, neurological or neoplastic 

disease. 

Sampling: 

Consecutive sampling was used, and every eligible patient 

encountered during the study period who provided written 

informed consent was enrolled. A total of 126 participants was 

recruited. No a priori sample size calculation was performed; 

the achieved sample was determined by the number of eligible 

patients presenting within the fixed study period. 

Data collection and measurements: 

A predesigned, pretested questionnaire was administered to 

record demographic details comprising age, sex, address and 

occupation. Literacy was classified using the definition of the 

United Nations Educational, Scientific and Cultural 

Organization, namely the ability to identify, understand, 

interpret, create, communicate and compute using printed and 

written materials associated with varying contexts. 

https://www.scientificpublications.in/index.php/ijmsar/index
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Socioeconomic status was assigned using the modified 

Kuppuswamy scale,20 which combines education and 

occupation of the head of the household with total monthly 

family income; for analysis the standard strata were collapsed 

into lower and middle categories, as no participant reached the 

upper stratum. 

 

All participants underwent haemoglobin and haematocrit 

estimation, total leucocyte and platelet counts, blood urea, 

serum creatinine, liver function tests and CD4 lymphocyte 

enumeration. Transthoracic two-dimensional and Doppler 

echocardiography was then performed by the same operator to 

identify structural abnormality of the heart. 

Definitions of outcomes: 

Structural heart disease was used as an umbrella term for 

conditions arising from defects or abnormalities of the cardiac 

valves, walls and muscle, and for the purposes of this study 

comprised dilated cardiomyopathy, valvular heart disease, or 

both. Dilated cardiomyopathy was diagnosed when diffuse left 

ventricular hypokinesia with an ejection fraction below 45% 

was accompanied by left ventricular dilatation, taken as a left 

ventricular end-diastolic volume index exceeding 80 mL/m², a 

definition consistent with the phenotypic description of dilated 

cardiomyopathy in international classification.5 Valvular heart 

disease was diagnosed after evaluation of all components of 

the valve apparatus, including the leaflets, annulus, chordae 

tendineae and papillary muscles, for prolapse, flail or 

thickened leaflets, retraction or tethering, perforation, 

vegetation, chordal elongation or rupture, papillary muscle 

rupture, and commissural fusion. 

Statistical analysis: 

Data were entered in Microsoft Excel and analysed using the 

Statistical Package for the Social Sciences (SPSS). Categorical 

variables are summarised as frequency and percentage in the 

format n (%), and continuous variables as mean ± standard 

deviation. Prevalence estimates are accompanied by 95% 

confidence intervals calculated by the Wilson score method. 

Differences in categorical variables between groups were 

tested using Pearson’s chi-square test, with Fisher’s exact test 

substituted where any expected cell count was below five; the 

strength of association is additionally expressed as an odds 

ratio with a 95% confidence interval derived by the Woolf 

method. Continuous variables were compared using the 

independent-samples t test, and both the test statistic with its 

degrees of freedom and the corresponding p value are 

reported. A two-sided p value below 0.05 was taken as 

statistically significant. 

RESULTS: 

A total of 126 patients were enrolled, and the 

sociodemographic and immunological profile of the cohort is 

shown in Table 1. Fifty-one participants (40.5%) were aged 31 

to 40 years, 46 (36.5%) were aged 41 years or more and 29 

(23.0%) were 30 years or younger, with a mean age of 37 ± 10 

years. The sexes were almost evenly represented, with 64 men 

(50.8%) and 62 women (49.2%). One hundred and eleven 

participants (88.1%) were literate and 15 (11.9%) were 

illiterate, while 66 (52.4%) were employed and 60 (47.6%) 

were unemployed. The cohort was predominantly Hindu, 

comprising 123 participants (97.6%), with 1 Muslim 

participant (0.8%) and 2 (1.6%) of other faiths. Seventy-one 

participants (56.3%) belonged to the lower and 55 (43.7%) to 

the middle socioeconomic stratum. Immunological 

reconstitution was generally good: the mean CD4 count was 

563 ± 260 cells/µL, and only 6 participants (4.8%) had a count 

below 200 cells/µL, the remaining 120 (95.2%) having counts 

of 200 cells/µL or above. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

https://www.scientificpublications.in/index.php/ijmsar/index


 

 

 

 

 

 
IJMSAR: Vol.07, Issue 05(Sep.-Oct.), 2026 | ISSN: 2582-7197 | https://www.scientificpublications.in/index.php/ijmsar/index 

 International Journal of Medical Sciences and Academic Research   ISSN 2582-7197 

281 

Table 1: Sociodemographic and immunological characteristics of the study participants (n = 126) 

Characteristic n (%) 

Age group (years)  

    ≤30 29 (23.0) 

    31–40 51 (40.5) 

    ≥41 46 (36.5) 

    Mean ± SD 37 ± 10 

Sex  

    Male 64 (50.8) 

    Female 62 (49.2) 

Literacy  

    Literate 111 (88.1) 

    Illiterate 15 (11.9) 

Occupation  

    Employed 66 (52.4) 

    Unemployed 60 (47.6) 

Religion  

    Hindu 123 (97.6) 

    Muslim 1 (0.8) 

    Other 2 (1.6) 

Socioeconomic status  

    Lower 71 (56.3) 

    Middle 55 (43.7) 

CD4 count (cells/µL)  

    <200 6 (4.8) 

    ≥200 120 (95.2) 

    Mean ± SD 563 ± 260 

SD, standard deviation. 

Structural heart disease was identified in 19 participants, giving a prevalence of 15.1% (95% confidence interval 9.9–22.4), while 

107 participants (84.9%) had no structural abnormality (Table 2). Dilated cardiomyopathy was the commoner of the two 

component lesions and was present in 14 participants (11.1%, 95% confidence interval 6.7–17.8), whereas valvular heart disease 

was found in 7 (5.6%, 95% confidence interval 2.7–11.0). Because the two lesions coexisted in 2 participants (1.6%), the number 

of patients with any structural abnormality was 19 rather than 21. 

Table 2: Prevalence of structural heart disease on echocardiography (n = 126) 

Echocardiographic finding n (%) 95% CI (%) 

Structural heart disease (any) 19 (15.1) 9.9–22.4 

    Dilated cardiomyopathy 14 (11.1) 6.7–17.8 

    Valvular heart disease 7 (5.6) 2.7–11.0 

    Both lesions in the same patient 2 (1.6) 0.4–5.6 

No structural heart disease 107 (84.9) 77.6–90.1 

https://www.scientificpublications.in/index.php/ijmsar/index
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CI, confidence interval. Confidence intervals calculated by the Wilson score method. 

The distribution of structural heart disease across demographic and immunological strata is presented in Table 3. Among the 19 

affected participants, 6 (31.6%) were 30 years of age or younger, 7 (36.8%) were aged 31 to 40 years and 6 (31.6%) were 41 years 

or older, a distribution that did not differ significantly from that of unaffected participants (χ² = 0.94, df = 2, p = 0.627). Mean age 

was likewise comparable between those with and without structural heart disease, at 38 ± 10 and 37 ± 10 years respectively (t = 

0.40, df = 124, p = 0.689). Structural heart disease was present in 11 of 64 men (17.2%) and 8 of 62 women (12.9%), a difference 

that was not statistically significant (χ² = 0.45, df = 1, p = 0.502; odds ratio 1.40, 95% confidence interval 0.52–3.76). Mean CD4 

count was numerically higher in participants with structural heart disease than in those without, at 627 ± 309 compared with 551 ± 

248 cells/µL, but the difference was not statistically significant (t = 1.18, df = 124, p = 0.239). 

Table 3: Association of structural heart disease with age, sex and CD4 count 

Variable Present (n=19) Absent (n=107) Test statistic p value 

Age group (years)   χ² = 0.94, df = 2 0.627 

    ≤30 6 (31.6) 23 (21.5)   

    31–40 7 (36.8) 44 (41.1)   

    ≥41 6 (31.6) 40 (37.4)   

Age, years (mean ± SD) 38 ± 10 37 ± 10 t = 0.40, df = 124 0.689 

Sex   χ² = 0.45, df = 1 0.502 

    Male 11 (57.9) 53 (49.5)   

    Female 8 (42.1) 54 (50.5)   

CD4 count, cells/µL (mean ± 
SD) 

627 ± 309 551 ± 248 t = 1.18, df = 124 0.239 

 

Values are n (%) unless otherwise stated. χ², Pearson’s chi-square test; df, degrees of freedom; SD, standard deviation. Odds ratio 

for male sex 1.40 (95% confidence interval 0.52–3.76). 

Analysis restricted to dilated cardiomyopathy produced the same pattern (Table 4). Participants with dilated cardiomyopathy did 

not differ in age from those without, with means of 39 ± 10 and 37 ± 10 years (t = 0.71, df = 124, p = 0.482). The lesion was 

present in 8 of 64 men (12.5%) and 6 of 62 women (9.7%), which was not a significant difference (χ² = 0.25, df = 1, p = 0.614; 

odds ratio 1.33, 95% confidence interval 0.43–4.09). Mean CD4 count was 667 ± 318 cells/µL in those with dilated 

cardiomyopathy and 550 ± 247 cells/µL in those without; although the difference of 117 cells/µL was the largest observed in the 

study, it did not reach statistical significance (t = 1.62, df = 124, p = 0.109). 

Table 4: Association of dilated cardiomyopathy with age, sex and CD4 count 

Variable Present (n=14) Absent (n=112) Test statistic p value 

Age, years (mean ± SD) 39 ± 10 37 ± 10 t = 0.71, df = 124 0.482 

Sex   χ² = 0.25, df = 1 0.614 

    Male 8 (57.1) 56 (50.0)   

    Female 6 (42.9) 56 (50.0)   

CD4 count, cells/µL (mean ± 
SD) 

667 ± 318 550 ± 247 t = 1.62, df = 124 0.109 

 

Values are n (%) unless otherwise stated. χ², Pearson’s chi-square test; df, degrees of freedom; SD, standard deviation. Odds ratio 

for male sex 1.33 (95% confidence interval 0.43–4.09). 

Valvular heart disease showed no association with any of the variables examined (Table 5). The 7 affected participants were 

slightly younger than the 119 unaffected participants, with means of 34 ± 7 and 37 ± 10 years, but this difference was not 

significant (t = −0.78, df = 124, p = 0.436). Five of 64 men (7.8%) and 2 of 62 women (3.2%) were affected, giving an odds ratio 
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of 2.54 (95% confidence interval 0.47–13.62) that did not reach significance on Fisher’s exact test (p = 0.440). Mean CD4 counts 

were almost identical in the two groups, at 593 ± 273 and 561 ± 256 cells/µL (t = 0.32, df = 124, p = 0.749). 

Table 5: Association of valvular heart disease with age, sex and CD4 count 

Variable Present (n=7) Absent (n=119) Test statistic p value 

Age, years (mean ± SD) 34 ± 7 37 ± 10 t = −0.78, df = 124 0.436 

Sex   Fisher’s exact test 0.440 

    Male 5 (71.4) 59 (49.6)   

    Female 2 (28.6) 60 (50.4)   

CD4 count, cells/µL (mean ± 

SD) 

593 ± 273 561 ± 256 t = 0.32, df = 124 0.749 

 

Values are n (%) unless otherwise stated. df, degrees of freedom; SD, standard deviation. Fisher’s exact test used because an 

expected cell count was below five. Odds ratio for male sex 2.54 (95% confidence interval 0.47–13.62). 

 

DISCUSSION: 

In this cohort of 126 adults receiving antiretroviral therapy in 

eastern Nepal, structural heart disease was present in 19 

participants (15.1%), with dilated cardiomyopathy in 14 

(11.1%) and valvular heart disease in 7 (5.6%). None of the 

abnormalities had been suspected clinically before 

echocardiography, since patients with a known cardiac history 

were excluded at recruitment. The central observation is 

therefore that approximately one in seven treated adults with 

no cardiac history and largely reconstituted immunity 

harboured a structural cardiac lesion. 

 

The prevalence of dilated cardiomyopathy observed here, 

11.1%, is close to the figure of 11% reported in one of the 

earliest echocardiographic surveys of the disease, conducted 

before effective therapy was available.3 That correspondence 

is unexpected, because our participants were established on 

treatment and largely immunologically reconstituted, and 

series from the treatment era generally report less overt 

systolic dysfunction and a shift towards diastolic 

abnormality.13,14 The most plausible explanation lies in the 

diagnostic threshold applied rather than in a genuinely greater 

burden of myocardial disease. This study defined dilated 

cardiomyopathy by a single functional and dimensional 

criterion, an ejection fraction below 45% together with a 

raised end-diastolic volume index, whereas investigators who 

additionally require a fractional shortening below 28% or a 

specified end-diastolic diameter will classify fewer patients as 

affected. Part of what is labelled dilated cardiomyopathy in the 

present cohort may therefore represent milder systolic 

impairment that others would have categorised separately, a 

distinction that matters because subclinical impairment is now 

recognised as the dominant pattern in treated patients.6 

Conversely, because diastolic function was not assessed, the  

 

 

total burden of cardiac abnormality was almost certainly 

underestimated: where a comprehensive protocol has been 

applied, diastolic dysfunction has emerged as the commonest 

abnormality.14 

 

The prevalence of valvular heart disease, at 5.6%, is difficult 

to attribute to the infection itself in a setting where rheumatic 

fever remains endemic. Registry data from sub-Saharan Africa 

show that concurrent infection contributes materially to de 

novo presentations of heart disease in populations carrying a 

high background burden of rheumatic valve disease,7 while 

infective endocarditis represents a separate and distinguishable 

mechanism of valve injury.8 Rheumatic valvulitis, 

degenerative change and infection-associated valve disease 

cannot be separated on the basis of the echocardiographic 

descriptors recorded here, and the absence of a virus-negative 

comparison group prevents any inference about excess risk. 

The most defensible interpretation is that valvular lesions 

occurred in this cohort at a rate broadly consistent with the 

regional background, and that their detection matters clinically 

irrespective of aetiology. 

 

No association was found between structural heart disease and 

age or sex, whether the outcome was considered as a whole or 

separated into its component lesions. This is consistent with 

the view that myocardial involvement in this setting is driven 

by disease-specific processes such as cytokine-mediated injury 

and drug toxicity rather than by conventional cardiovascular 

risk profiles,9,11 and with reports that structural 

echocardiographic abnormality is not predicted by 

conventional markers of disease severity.15 The exclusion of 

hypertensive, diabetic and alcohol-dependent patients from the 

present cohort would have further attenuated any age-related 

https://www.scientificpublications.in/index.php/ijmsar/index
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gradient. The male preponderance suggested by the odds 

ratios for each lesion was consistent in direction but imprecise, 

with confidence intervals spanning unity in every comparison, 

and cannot be interpreted as evidence of a sex difference. 

 

The relationship with CD4 count merits particular comment 

because the direction of the observed difference is counter-

intuitive. Participants with structural heart disease had a 

numerically higher mean CD4 count than those without, and 

the same pattern was seen for dilated cardiomyopathy, 

although neither difference reached statistical significance. 

The published evidence is not uniform. Earlier work linked 

advanced immunosuppression to pericardial and myocardial 

disease,3,4 whereas a Nigerian cohort applying a comparable 

structural definition found echocardiographic abnormality to 

be independent of CD4 count,15 and analyses of determinants 

in similar African populations have likewise failed to establish 

a consistent gradient.18 Two features of the present cohort 

make it particularly ill-suited to detecting one. First, 

immunosuppression was rare, with only 6 participants (4.8%) 

having counts below 200 cells/µL, so the range across which 

any CD4 gradient could express itself was largely absent. 

Second, a single cross-sectional measurement made after a 

period of treatment reflects immune reconstitution rather than 

the nadir, and it is the nadir that has been shown to correlate 

with left ventricular mass and diastolic dysfunction.14 The 

reasonable conclusion is that these data are uninformative 

about the CD4 relationship, not that a protective effect of 

immunosuppression exists. 

 

These findings carry a practical implication. Because the 

abnormalities detected were clinically silent and unrelated to 

the demographic and immunological variables routinely 

recorded in treatment programmes, there is no subgroup 

within a treated population that could be selected for targeted 

investigation on the basis of age, sex or current CD4 count. If 

structural cardiac disease is to be identified before it becomes 

symptomatic, screening must be applied to the treated 

population as a whole, and echocardiography, being non-

invasive, radiation-free and increasingly available at district 

level, is the natural modality. The recognition that treatment 

itself introduces metabolic and body-composition changes that 

raise cardiovascular risk over time11 reinforces the case for 

integrating cardiac assessment into routine care rather than 

reserving it for those who present with symptoms. 

 

Several limitations qualify these conclusions. The cross-

sectional design establishes prevalence but cannot address 

incidence, causality or the temporal relationship between 

infection, treatment and cardiac abnormality. Recruitment 

from a single tertiary referral centre by consecutive sampling, 

without a formal sample size calculation, limits 

generalisability to the wider Nepalese population and leaves 

the prevalence estimates imprecise, as reflected in the width of 

the confidence intervals; the small numbers of participants 

with each lesion, particularly the 7 with valvular heart disease, 

meant that the study was substantially underpowered to detect 

associations of the magnitude reported in larger cohorts, and 

the null findings should not be read as evidence of absence. 

The absence of a virus-negative control group means that no 

abnormality can be attributed to the infection or its treatment 

rather than to background population risk. Duration of 

infection, duration and class of antiretroviral therapy, nadir 

CD4 count and plasma viral load were not recorded, which 

removes the exposure variables most likely to explain 

myocardial involvement and prevents any assessment of drug-

specific cardiotoxicity. The echocardiographic protocol 

assessed systolic function and valve structure but not diastolic 

function, chamber quantification indexed to body surface area, 

pericardial effusion, pulmonary artery pressure or myocardial 

strain, so the total burden of cardiac abnormality was almost 

certainly underestimated; the diagnostic thresholds used for 

dilated cardiomyopathy also differ from those applied in 

several of the comparator studies, which constrains direct 

comparison. Studies were performed by a single operator 

without a second independent reader, so inter-observer 

reproducibility could not be assessed. Finally, socioeconomic 

strata were collapsed into two categories, and this variable was 

not carried into the analysis of outcomes. 

CONCLUSION: 

Structural heart disease was present in 19 of 126 adults 

(15.1%) receiving antiretroviral therapy, comprising dilated 

cardiomyopathy in 14 (11.1%) and valvular heart disease in 7 

(5.6%), and was not associated with age, sex or CD4 count. 

Because these lesions were clinically silent and could not be 

predicted from routinely collected variables, selective 

investigation is unlikely to identify them. Echocardiographic 

screening of treated adults, irrespective of symptoms or 

immunological status, is therefore recommended. Larger 

multicentre studies incorporating a virus-negative comparison 

group, diastolic and strain assessment, and treatment exposure 

data are needed to define the attributable burden and its 

determinants. 
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