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Abstract

Background: People with haemophilia (PwH) are living longer. Therefore, they can develop atherosclerotic
cardiovascular disease (ASCVD). Electrocardiogram (ECG) alterations may be a sign of initial ASCVD before the
occurrence of symptoms.

Objective: To describe the prevalence of resting ECG alterations among PwH adults asymptomatic for ASCVD.

Methods: PwH aged > 30 years without previous ASCVD events were considered for the analysis. Resting ECG
traces were analysed according to international reference values and the Brazilian Longitudinal Adult Health
Study (ELSA-Brasil) results for asymptomatic Brazilian men. Based on the established normal values and using
the QT index, we further described the altered ECGs as minor or major changes, according to the Minnesota Code.
Differences between prevalences were evaluated by Pearson’s x2 test. Differences between medians were evaluated
by the Mann-Whitney U test. A p-value < 0.05 was accepted as statistically significant.

Results: A total of 64 PwH were included in the study. Median age was 44 years (interquartile range 35-52). Most
patients had haemophilia A (81%) and 47% were severe. The prevalence of obesity, systemic arterial hypertension
(SAH), diabetes mellitus (DM), and dyslipidaemia were 16%, 56%, 14%, and 72%, respectively. All the PwH had
sinus rhythm, except for one, who had an implanted pacemaker due to idiopathic third-degree atrioventricular
block. Altered ECGs were found in 25% and 30% of PwH, according to established criteria and ELSA-Brasil criteria,
respectively. Major changes were found in eight (13%) PwH according to the Minnesota Code, including two ECGs
with ischaemia-like wall inactivity.

Conclusions: The prevalence of altered ECG varied from 25% to 30% among asymptomatic PwH.
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Introduction

Haemophilia A and B are rare hereditary bleeding
disorders caused by a reduction or absence of the
activity of the clotting factors VIII (FVIII) and IX (FIX),
respectively.! After the introduction of safer factors

concentrated on treating or preventing bleeding,

life expectancy of people with haemophilia (PwH)
has increased.>® As PwH are ageing, atherosclerotic
cardiovascular diseases (ASCVD) may increasingly
occur.*” Many studies suggest ASCVD risk factors are
prevalent among PwH. For example, systemic arterial
hypertension (SAH) is of utmost relevance, since it is

described in up to 60% of PwH aged 30 years or older.’
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The HemoCardio Study included 64 PwH, aged 30 years and older, and asymptomatic for ASCVD. After resting ECG, we found that 25% were altered when
evaluated according to the established criteria, and 30% were altered when evaluated according to the ELSA-Brasil criteria. ELSA-Brasil: Brazilian Longitudinal

Adult Health Study.

Resting electrocardiography (ECG) alterations (e.g.,
ST-segment or T-wave abnormalities, bundle branch
block, and left-axis deviation) are associated with
an increased risk for subsequent ASCVD events in
asymptomatic non-haemophilia adults.® The prevalence
of major and minor abnormal ECG traces ranged from
8% to 9% and from 8% to 39%, respectively, when
evaluated by the Minnesota Code, in populations of 993
up to 5,835 men aged 35 years or more.®! However, the
United States Preventive Services Task Force (USPSTF)
recommended against routinely screening with resting
ECG of asymptomatic adult population at low risk
of ASCVD events. In addition, current evidence was
considered insufficient to assess the balance of benefits
and harms of screening asymptomatic non-haemophilia
adults at intermediate- or high-risk of ASCVD events
with resting ECG to prevent ASCVD events.’ Besides
that, there is substantial and consistent evidence that
identifying and treating traditional, modifiable ASCVD
risk factors such as obesity, SAH, and dyslipidaemia
improve cardiovascular outcomes.!” Nevertheless, they
recommended ASCVD prevention by screening and
treating risk factors.’

A recent study reported a high prevalence of
cardiac disease signs in advanced ECG performed in
asymptomatic PwH." However, there is a paucity of
information about resting ECG alterations among PwH
in the literature . The current analysis of the Haemophilia

Cardiovascular Risk (HemoCardio) Study” aimed to
describe the prevalence of alterations in resting ECG
among asymptomatic PwH. In addition, other risk factors
of ASCVD as obesity, SAH, and dyslipidaemia were also
evaluated.

Methods

Study design and patients

This cross-sectional study was performed at the
comprehensive haemophilia treatment centre of
HEMORPE (Centre of Haematology and Haemotherapy
of Pernambuco) in the city of Recife (PE), Brazil.” The
inclusion criteria were male PwH (A or B) of any severity
or inhibitor status and aged > 30 years. There were
approximately 240 PwH registered in this centre, of
whom 120 were > 30 years. All these 120 PwH registered
at the outpatient clinic were invited to participate, while
attending elective consultations between August 1, 2018
and July 31, 2019. PwH with previous history of ASCVD
events were considered symptomatic, and therefore,
excluded from this analysis. HEMOPE Committee
on Ethics and Research approved the project, and all
included patients signed the consent form. Standardized
forms were used to collect data through medical file
review, patient interviews, physical examinations, blood
tests, and ECG trace reports.
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Measurements and definitions

Haemophilia history

Clinical data were collected from medical files.
We documented age, ethnicity, haemophilia type
and severity, inhibitor titre in the previous year,
replacement factor regimen (either exclusively episodic
or prophylactic),! and human immunodeficiency virus
(HIV) and hepatitis C virus (HCV) statuses. HIV and
HCV statuses are routinely evaluated at HEMOPE,
according to international recommendations.”*™* When
the HemoCardio Study was held, emicizumab and
extended half-life FVIII concentrates were not available
in Brazil.

Mild, moderate, and severe haemophilia were
defined as plasma factor activities between 5% and 40%,
1% and 5%, and below 1%, respectively.! PWH were
considered positive inhibitors if they presented two
consecutive titres > 0.6 BU/mL, at least two weeks
apart from each other. HIV infection was confirmed
if, after two positive screening tests for HIV antibody
enzyme-linked immunosorbent assay (ELISA, there was
a positive result on a confirmatory test (Western blot).™*
Patients were considered to have a current or previous
HCV infection if they had a reactive HCV-antibody test
confirmed by a positive quantitative ribonucleic acid
(RNA) for HCV."®

Atherosclerotic cardiovascular risk factor profile

We collected information about previous history
of ASCVD and medicaments in use. Previous history
of ASCVD event was defined as a clinical evidence of
coronary or cerebrovascular disease or peripheral artery
obstruction; significant subclinical disease documented
by any diagnostic method (e.g., echocardiography,
coronary tomography or resonance, nuclear medicine,
or coronarography); or arterial revascularization
procedures. Body mass index (BMI) was calculated as
weight/(height)®. A patient was considered obese if his
BMI was > 30 kg/m?.">'¢ Systolic (SBP) and diastolic (DBP)
blood pressures were measured three times and > 5 min
apart one from another, by only one researcher, with a
mercury-calibrated sphygmomanometer. The patient
rested in a seated position for at least 15 minutes. The
mean of these three measurements was considered for
the analyses. SAH was considered when the mean SBP
was 2 140 mmHg and/or DBP was > 90 mmHg, or when
the patient was on medicament for SAH."”

Twelve-hour fasting blood tests performed one year
before until six months after the inclusion date were
considered for this study. Blood glucose, triglycerides
(TG), total cholesterol (Tc), low- (LDLc) and high-
density lipid cholesterol (HDLc) tests were performed
at the local laboratory. A patient was considered to
have diabetes mellitus (DM) if fasting blood glucose
levels were > 7.0 mmol/L or if he was on treatment for
DM." Hypertriglyceridaemia was diagnosed when
TG was > 2.3 mmol/L, hypercholesterolaemia when
Tc > 5.2 mmol/L, and hypoHDLaemia when HDLc <
1.0 mmol/L." A patient was considered dyslipidaemic if
he had hypertriglyceridaemia, hypercholesterolaemia,
or hypoHDLaemia.?

Resting electrocardiography data

Twelve-lead resting ECG was performed using a
Burdick Atria 6100 device (Cardiac Science Corporation,
Bothell, USA), calibrated at 10 mm/mV and speed of
25 mm/s, on the same day the patient signed the consent
form. The patient was placed in supine position for at
least 5 minutes beforehand. If needed, the ECG was
repeated until minimal or no background noise was
evident. Traces were analysed by two researchers
(RMC and CGPR), and upon disagreement, a third
researcher (AMV) was consulted until a final decision
was reached as to the final ECG trace characteristics.
Heart rate (HR) and rhythm, premature beats, wave
intervals, axis, strains, bundle branch blocks, and Q
and ST/T segment alterations were evaluated. QT
interval was corrected (QTc) using the Hodges formula:
QTc=QT, . +1.75*(HR-60), both intervals in ms and HR
in beats/min.** Lead II — or lead V5 if lead II could not
beread — was used. A tangent against the steepest part of
the end of the T wave was drawn. The QT interval started
at the beginning of the QRS interval and ended where the
tangent crossed the baseline drawn over the PR segment.
The upper limit of normality was defined as 440 ms.”
We analysed the results according to both international
reference values® and the values for asymptomatic males
described by the Brazilian Longitudinal Adult Health
Study (ELSA-Brasil), depicted in Table 1.2* The latter
was used to assess further if the results obtained from the
current study fitted the results of the non-haemophilia
male ELSA-Brasil population. Briefly, the ELSA-Brasil
is a population-based cohort study that evaluates the
development and progression of chronic diseases,
particularly ASCVD and DM. At baseline (2008-2010), the
study enrolled 15,105 Brazilians aged between 35 and 74
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Table 1 - Reference values of electrocardiography parameters and results of the HemoCardio Study participants.

Parameter International reference values* ELSA-Brasil®* Results (n = 64)t
Rhythm Sinus Sinus
Sinus rhythm 63/64 (98%)

HR (beats per min) 60 - 100 47 - 86 74.0 [65.0 - 83.0]
PR interval (ms) 120 - 200 118 - 216 140.0 [132.0 - 160.0]
QRS axis (°) -30 - +100 -43 - +84 +48.0 [17.0 - 63.5]
QT interval (Hodges correction) (ms) <440 <451 330.3[299.8 - 377.3]
QT index (%) not applicable not applicable 96% [90% - 100%]

ELSA-Brasil, Brazilian Longitudinal Adult Health Study; PR: segment PR; QRS: complex QRS; QT: segment QT; HR: Heart rate. *Only male
asymptomatic people aged 35 years or older were assessed. The values correspond to a CI between 2% and 98%. tContinuous variables are expressed as
median (interquartile range). Prevalence values are expressed as absolute cases/total numbers (percentage).

years.? Pinto-Filho et al. evaluated resting ECGs of 5,341
asymptomatic males from ELSA-Brasil. Participants with
previous heart disease and ECGs with major alterations
according to the Minnesota Code were excluded from
the analysis.”? The described normal intervals found in
this ELSA-Brasil male population were used as another
reference for the ECG evaluation in this study.

We also classified the ECG trace in conformity
with the Minnesota Code.” In general, we used the
aforementioned international reference values,” except
for the use of QT index (QTi) instead of QTc by the
Hodges formula. QTi was calculated by the formula
QTi = (QT,.,../656)*(HR+100), considering QT,  in
ms and HR in beats/min. QTi > 112% was assumed as
an abnormality. The ECG alterations were classified as
major or minor, consistent with the Minnesota Code
(Supplementary Table 1).* Individuals with combined
minor and major alterations were classified as having
major alterations.” Since a previous metanalysis showed
that left-axis deviation (MC 2-1) in resting ECG was a
clear risk factor for subsequent ASCVD,® we considered
it as a major alteration, differently from the original
Minnesota Code.” ECGs from participants without minor
or major alterations were classified as normal.

Statistical analyses

Categorical variables are presented as absolute (n) and
relative (%) frequencies. Differences between prevalence
were assessed by Pearson’s chi-square (x?) test without
Yates’ continuity correction. The normality distribution
of the continuous variables was evaluated by the

Kolmogorov-Smirnov test. As a result of the small size
of the population, the distributions were non-parametric.
Consequently, continuous variables were expressed
as medians and interquartile range (IQR). Differences
between medians were evaluated by the Mann-Whitney
U test. The Cohen’s Kappa (k) test (95% confidence
interval [CI]) was used to evaluate the agreement between
the different methods of ECG evaluation. Strength of
agreement was classified as poor if k < 0.2, fair if 0.2
<k £0.4, moderate if 0.4 <1 < 0.6, good if 0.6 <k < 0.8,
and very good if 0.8 < < 1. For analytical purposes, the
Minnesota Code, which stratifies the ECGs as normal,
minor, and major changes, was adapted as a binary score:
normal and altered (i.e., the sum of minor and major
changes). A p-value < 0.05 was accepted as statistically
significant. Data were analysed using Statistical Package
for Social Sciences software, version 26 (SPSS®, IBM,
Armonk, USA).

Results

Patient characteristics

From 82 PwH who were > 30 years old, 11 (13%) were
excluded because of previous ASCVD (n = 6) or missing
data on previous ASCVD (n=5) (Figure 1). Of the 6 PwH
with previous ASCVD, all had an atherosclerotic-related
event, being ischemic cerebrovascular event, the most
prevalent (50%). Another 7 (9%) PwH were excluded
because of missing ECG (Figure 1). Detailed haemophilia
and ASCVD risk profile characteristics of the 64 (78%)
included PwH are shown in Table 2. The median age
at study entry was 43.5 years (IQR 35.0-51.8). Most
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age > 30 years
(n=82)

—> Previous ASCVD (n = 6)
l Missing data on previous
ASCVD (n =5)

negative previous ASCVD
(n=71)

— Missing ECG (n=7)
A 4

evaluated PwH
(n=64)

Figure 1 - Patients included in the resting
electrocardiography analysis of the HemoCardio Study.
ASCVD: atherosclerotic cardiovascular disease; ECG:
electrocardiography; PwH: people with haemophilia.

patients had haemophilia A (81%) and 30 (47%) were
severe. Among the severe PwH, 23 (77%) were under
prophylaxis. All PwH were HIV negative, and 53% were
current or previously HCV positive.

Atherosclerotic cardiovascular risk profile

The ASCVD risk profile data are shown in Table 2
and the corresponding number of missing data of
each variable are depicted in Supplementary Table 2.
There were 10 (16%) obese PwH. Considering those
patients taking anti-hypertensive medicaments (40%)
and those who had untreated hypertension, 56% had
SAH. DM was considered in 14% PwH. The prevalence
of hypertriglyceridaemia, hypercholesterolaemia, and
hypoHDLaemia were 21%, 43%, and 26%, respectively.
Dyslipidaemia was found in 72% of PwH.

Resting electrocardiography alterations

The characteristics of resting electrocardiographs are
depicted in Table 1. The prevalence of altered ECGs is
depicted in Table 3. Altered ECGs were found in 25%
and 30% of PwH, according to international reference
values and ELSA-Brasil criteria, respectively. Observing
the Minnesota Code, major changes were found in 8
PwH (12%), including two ECGs with ischaemia-like
wall inactivity. There was a fair agreement between the
ELSA-Brasil criteria and both the international reference
values and the Minnesota Code, while the agreement

Table 2 — Patient characteristics related to haemophilia
and cardiovascular risk profile.

Characteristic Results (n = 64)

Haemophilia-related characteristics

Age (y) 43.5[35.0- 51.8]
White 23 (36%)
Haemophilia A 52 (81%)
Severe haemophilia 30 (47%)
Inhibitor positive status 1(2%)
Prophylaxis 33 (52%)
HIV positive 0 (0%)
Current or previous HCV 34 (53%)

Cardiovascular-risk-related characteristics

Body mass index (kg/m?) 24.0 [21.3 - 28.0]
Obesity 10 (16%)
SBP (mmHg) 126.0 [116.0 - 140.0]
DBP (mmHg) 82.5[76.3-92.8]
Anti-SAH medicament 25 (40%)
SAH 35 (56%)
Glycaemia (mmol/L) 55[5.0-6.3]
Lowering-glucose medicament 5 (8%)

DM 7 (14%)
Triglycerides (mmol/L) 1.4[1.0-2.0]
Hypertriglyceridaemia 10 (21%)
Total cholesterol (mmol/L) 48[42-58]
Hypercholesterolaemia 21 (43%)
HDLc (mmol/L) 1.3[1.0-1.5]
LDLc (mmol/L) 2.8[2.2-3.5]
HypoHDLaemia 11 (26%)
Dyslipidaemia 28 (72%)

Continuous variables are expressed as median (interquartile range).
Prevalence values are expressed as absolute cases/total numbers
(percentage). HCV: hepatitis C virus; HDLc: high-density lipid
cholesterol; HIV: human immunodeficiency virus; LDLc: low-density
lipid cholesterol; SAH: Systemic arterial hypertension; SBP: Systolic
blood pressure; DBP: Diastolic blood pressure; DM: Diabetes mellitus.
Results were calculated based on valid data. The number of missing for
each variable is reported in the Supplementary Table 2.

between the international reference values and the
Minnesota Code was very good (Table 4). Finally, we
compared the haemophilia history data and the ASCVD
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Table 3 — Altered resting electrocardiographic tracings
among asymptomatic PwH, according to the international
reference values,* ELSA-Brasil normal values for
Brazilian man,” and the Minnesota Code.? (n = 64)

Criteria Altered ECG
International reference values* 16 (25%)
ELSA-Brasil® 19 (30%)
Minnesota Code® general 18 (28%)

minor 10 (16%)
major® 8 (12%)

Prevalence values are expressed as absolute cases/total numbers
(percentage). ELSA-Brasil: Brazilian Longitudinal Adult Health
Study; ECG: electrocardiogram. “We considered left-axis deviation
(MC 2-1) as a major alteration, according to the results of a previous
metanalysis.®

profiles between asymptomatic PwH with normal and
altered resting ECGs, following the three evaluation
systems. All results were similar between the two
PwH populations, except for one in each system. The
prevalence of severe haemophilia was higher among
individuals with altered ECG than among individuals
with normal ECG, when evaluated by the international
reference values (p = 0.043; Table 5) and by the binary-
adapted Minnesota Code (p = 0.047; Supplementary
Table 3). The median (IQR) glycaemia level was higher
among PwH with altered ECG than among individuals
with normal ECG (p =0.029), evaluated according to the
ELSA-Brasil values (Supplementary Table 4).

Discussion

We evaluated ECG changes in a cohort of 64 PwH aged
30 years or older. We found 25% and 30% of PwH with
altered resting ECG, in accordance with established or
ELSA-Brasil criteria (Central Figure), respectively, and
12% of PwH with major changes on ECG, according to
the Minnesota Code. The alterations included a one-third-
degree atrioventricular block? and two ischaemia-like
wall inactivities. Severe haemophilia was associated with
altered ECG, according to international reference criteria
and the Minnesota Code. Glycaemia levels, but not DM
prevalence, were associated with altered ECG, following
the ELSA-Brasil criteria. To the best of our knowledge,
there are no published data on resting ECG changes
among PwH in the literature.

Table 4 - Kappa agreement between the different methods
of analyses of electrocardiographic tracings. (n = 64)

Evaluati Int ti 1
valuation ILerhanena ELSA-Brasil®

criteria reference values*

ELSA-Brasil® 0.333 (0.080 - 0.586) -

Minnesota Code* 0.920 (0.811 - 1.000) 0.278 (0.024 - 0.531)

Kappa coefficients are expressed as median and 95% CI. ELSA-Brasil,
Brazilian Longitudinal Adult Health Study. *We considered left-axis
deviation (MC 2-1) as a major alteration, according to the results of a
previous metanalysis.®

A recent retrospective study evaluated advanced ECG
traces of 29 PwH aged > 40 years, in a clinical audit at a
Swedish hospital."! The advanced analysis is a computer-
based platform that determines ECG changes according
to vectorcardiography and waveform complexity.”” They
excluded not only patients with previous diagnosed
ASCVD, but also those with bundle branch block, sinus
tachycardia, non-sinus rhythm and paced rhythm,
and pre-excitation. They found that 85% of PwH had
trace signs of cardiac disease, which suggests a high
prevalence of subclinical heart disease. Instead of using
an advanced technique, we manually evaluated the ECG
because this was the most widespread, simple, and cheap
method used in many clinics. Therefore, it was difficult to
compare both studies because the applied methodologies
were different. Besides that, we performed two different
analyses, using international reference values® and
values described in a cross-sectional multicentric study
with asymptomatic Brazilian men.”? We also performed
a formal evaluation using the Minnesota Code,” adapted
by considering left-axis deviation as a major change,
since a previous metanalysis showed it as a risk factor
for heart disease.® The prevalence of altered ECG among
PwH without previous ASCVD event varied from 25%
to 30%. This is similar to the aforementioned prevalence
of abnormal ECG traces up to 40%, when evaluated by
the Minnesota Code, among men without haemophilia
aged 35 years or more.?

Notwithstanding, the clinical value of this finding is
still unknown because ECG abnormalities can have many
causes, only some of which are attributable to ASCVD.?
A recent systematic review summarized the evidence
on screening asymptomatic adults of the general non-
haemophilia population for ASCVD risk using ECG.*
Based on cohort studies, the authors considered that
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) L. . Anti-SAH medicament 19 (40%) 6 (38%) 0.836
Table 5 — Patient characteristics related to haemophilia
and cardiovascular risk profile, according to the SAH 26 (55%) 9 (56%) 0.948
analysis of resting electrocardiographic tracings using Glycaemia 53 6.2
the international reference values.” (n = 64) (mmol/L) [5.0 - 6.0] [5.2 - 6.6] 0.100
Lowering-glucose
. Normal Altered &8 3 (6% 2 (13% 0.434
Characteristic (n=48) @=16) p-value medicament (6%) (13%) ’
DM 5 (13%) 2 (18%) 0.675
Haemophilia-related characteristics
Triglycerides 1.4 1.6
0.388
435 445 (mmol/L) [0.9 - 2.0] [1.1-2.4]
Age ) 34.3-49.8 35.5-52.8 0368
[34.3 - 49.8] [35:5 - 52.8] Hypertriglyceridaemia 8 (21%) 2 (20%) 0.942
1 0Oy 0
White 16 33%) 7 (44%) 0452 Total cholesterol 4.8 57 0.557
Haemophilia A 39 (81%) 13 (81%) 1.000 (mmol/L) [4.3-5.7] [4.1-64] ’
Severe haemophilia 19 (40%) 11 (69%) 0.043 Hypercholesterolaemia 15 (40%) 6 (55%) 0.374
Inhibitor positive o o HDLc 1.2 1.4
. 0.454
status 1@2%) 0(0%) 0-561 (mmol/L) [1.0-1.5] [1.1-1.9]
Prophylaxis 23 (48%) 10 (63%) 0.312 LDLc 2.8 33 0.461
: (mmol/L) [2.2-3.4] [2.1-43] :
Current or previous
23 (48%) 11 (69%) 0.148 .
HCV HypoHDLaemia 10 (29%) 1 (13%) 0.347
Cardiovascular-risk-related characteristics Dyslipidaemia 21 (70%) 7 (78%) 0.649
Body mass index 24.5 24.0 Continuous variables are expressed as median (interquartile range).
(kg/m?) [22.0 - 28.8] [20.3 - 27.5] 0.544 Prevalence values are expressed as absolute cases/total numbers
(percentage). Differences between medians were evaluated by Mann-
Obesity 8 (17%) 2 (13%) 0.691 Whitney U test. Differences between prevalence were evaluated by
Pearson’s x* test. HCV: hepatitis C virus; HDLc: high-density lipid
SBP 125.5 128.0 cholesterol; LDLc: low-density lipid cholesterol; SAH: systemic arterial
(mmHg) [116.0-140.0] [113.8 - 141.3] 0.994 hypertension; SBP: Systolic blood pressure; DBP: Diastolic blood
pressure; DM: Diabetes mellitus. Results were calculated based on
DBP 82,5 825 0,698 valid data. The number of missing for each variable is reported in the
(mmHg) [763-92.0]  [74.8-89.0] ' Supplementary Table 2.

the addition of resting ECG to traditional risk factors
could help to reclassify the ASCVD risk mainly in
intermediate-risk people (e.g., using the Framingham
Risk Score).”!? In such cases, intermediate-risk people
with an altered resting ECG could be reclassified into
high-risk for ASCVD, for example. However, the USPSTF
recommended against screening with resting ECG to
prevent ASCVD events in asymptomatic adults at low
risk of ASCVD events. Moreover, they concluded that
current evidence was insufficient to assess the balance
of benefits and harms of screening with resting ECG
to prevent ASCVD events in asymptomatic adults at
intermediate- or high-risk of ASCVD events.’

Besides that, there is substantial and consistent
evidence that identifying and treating traditional,
modifiable ASCVD risk factors such as obesity, SAH, DM,
and dyslipidaemia improve cardiovascular outcomes."
These risk factors are linked to the pathophysiology of

ASCVD." In this analysis of the HemoCardio Study, the
prevalence of DM (14%) and obesity (16%) is considerable,
but the prevalence of SAH (56%) and dyslipidaemia (72%)
is even more impressive, especially after considering
that we have evaluated relatively young PwH aged >
30 years. Other authors published comparable results,
showing that the prevalence of these ASCVD risk factors
among PwH is non-negligible, and may be higher
than the prevalence among non-haemophilia men.*”
Interestingly, having severe haemophilia was associated
with an altered ECG both according to the international
reference values and the binary Minnesota Code, in our
study. Until a few decades ago, one should consider
intuitively that having severe haemophilia would be
protective against ASCVD,” but recent data from the
United States showed that PwH had a higher risk of
ASCVD and the events might present earlier than in their
non-haemophilia counterparts.*® As the American report
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did not discriminate PwH among severities,* we could
not infer our results based on theirs. In addition, since
the cardiovascular risk profiles were similar between
asymptomatic PwH with normal and altered ECGs, we
could not find a metabolic reason for our finding.

There are formal recommendations to evaluate and
treat these diseases in non-haemophilia people®™ but
no formal study has assessed the impact of treating
these diseases in the haemophilia population. Although
there is no evidence of the impact of such changes on
outcomes and some medical institutions recommend
against screening ECG, it does not abrogate us from
our responsibilities to proactively manage ASCVD risk.
Therefore, we suggest the same recommendations used
among non-haemophilia individuals should be used to
evaluate and treat ASCVD risk factors among PwH.”

This study has several limitations. Firstly, the small
number of PwH and the unicentric design of the study
preclude the generalizability of the results. Besides, we
included 68% (82/120) of PwH aged > 30 years. Secondly,
the study was not designed to evaluate ECG changes
in a non-haemophilia contemporaneous asymptomatic
population. This may limit the comparison between the
populations, although our results clearly showed that
the prevalence of ECG changes among asymptomatic
PwH is not negligible. Thirdly, we could not describe the
clinical impact of ECG changes because the study was
not designed to follow patients. Finally, there were some
missing values related to glycaemic and lipid profile
results. Future research is under development and will
involve more asymptomatic PwH and asymptomatic
age-matched individuals without haemophilia to further
elucidate the accuracy of our results and compare them
with a non-haemophilia population.

Conclusion

We described a prevalence of altered resting ECG in
25% and 30% of asymptomatic PwH male adults aged >
30 years, according to the international reference values
and the ELSA-Brasil reported values, respectively. We
also observed a remarkably high prevalence of SAH
(56%) and dyslipidaemia (72%) among this population.
Our group recommends evaluating and treating these
patients according to guidelines formally directed to
the general population. Finally, we reinforce that using
ECG as a screening tool for ASCVD in asymptomatic
PwH should also follow the guidelines for the general
population.
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