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ABSTRACT

Objectives: Genetic predisposition is one of the factors that contribute to the etiology
of heart failure (HF). This study aimed to compare the prevalence of human leukocyte
antigen (HLA)-DQ2 and HLA-DQ8 haplotypes in patients with HF with reduced
ejection fraction (HFrEF) and healthy controls. Methods: This case control study was
conducted in Western Tiirkiye, and included 100 participants: 50 patients diagnosed
with HFrEF and 50 healthy matching controls. The frequency and distribution of HLA-
DQ2 and HLA-DQS8 were compared between the groups. Results: No statistically
significant differences in haplotype distribution were observed between patients and
controls for any of the assessed parameters. HLA-DQ2 positivity was observed in 16.0%
of the HFtEF group and 20.0% of controls, while HLA-DQS8 positivity was found in
24.0% and 26.0%, respectively. Subgroup analyses stratified by sex and HF etiology also
did not reveal differences. Conclusions: The HLA-DQ2 and HLA-DQ8 haplotypes are
not significantly associated with HFtEF in the population studied. Therefore, the utility
of these haplotypes as standalone markers for early detection of HFtEF appears limited.

eart failure (HF) is a clinical syndrome

characterized by shortness of breath,

fatigue, and fluid retention wherein

cardiac output is unable to meet the

metabolic needs of the body."! Despite advances in
prevention and management of cardiovascular diseases
(CVD), the global prevalence of HF continues to rise
due to an increase in comorbidities such as diabetes
mellitus (DM), hypertension (HT), and aging
populations.? Understanding the pathophysiology
of HF is essential for formulating individualized
treatment strategies and reducing cardiovascular risk.?
Growing evidence indicates that inflammatory
and autoimmune mechanisms contribute to the
etiology and development of several cardiovascular
conditions.*> Autoimmune disecases can affect single
organs or multiple systems.® Associations between HF
and autoimmune diseases, including systemic lupus
erythematosus (SLE), ankylosing spondylitis, Crohn’s
disease, and celiac disease (CD), have been reported.”
Human leukocyte antigens (HLA)-DQ2 and
HLA-DQ8 are well-known genetic risk factors for
autoimmune diseases.® However, their possible roles
in other diseases and presence in healthy individuals
have not been fully investigated.* HLA-DQ2 and
HLA-DQ8 are useful diagnostic markers for CD

and reduce the need for duodenal biopsy.” A Turkish
study reported potential deterioration of cardiac
functions in children diagnosed with CD.!’ A recent
prospective study from Sweden associated HLA-
DQ2 and HLA-DQ8 positivity with early vascular
atherosclerosis in children with type 1 diabetes under
inflammatory conditions."

Dilated cardiomyopathy has traditionally been
attributed to viral infections in many cases, but
evidence from animal model studies suggests that
autoimmune mechanisms associated with HLA-DQ
alleles may also play a role.'” These findings should
be interpreted as hypothesis-generating, as direct
evidence in human populations remains limited.
HLA alleles are not only associated with CD, but also
with important cardiovascular problems such as HE,
arrhythmia, and atherosclerosis. Thus, it is possible
that HLA-DQ2 and HLA-DQS8 haplotypes may be
involved in autoimmune susceptibility, which could
have implications for CVD development.

These haplotypes’ involvement in CVD with
autoimmune or inﬂammatory components,
such as dilated cardiomyopathy and myocarditis,
has been increasingly explored in experimental
animal models. For example, such a study has
demonstrated associations between certain HLA
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genotypes (including HLA-DQ) and autoimmune
responses in dilated cardiomyopathy, as well as a
predisposition to immune-mediated myocardial
damage.” Similarly, another study on mice has
highlighted the role of HLA-associated immune
mechanisms in myocarditis, linking these haplotypes
to inflammatory pathways and clinical outcomes."
The findings from these animal model studies suggest
that HLA-DQ2 and HLA-DQ8 may contribute to
the pathogenesis of HF via immune dysregulation
and warrant further investigation in human
HF populations.

However, the presence and role of HLA in HF
patients have not been adequately studied. In this
study we investigate the relationship between HLA-
DQ2 and HLA-DQ8 and HF with reduced ejection
fraction (HFrEF).

METHODS

This retrospective case—control study was conducted
at a tertiary healthcare center between August 2021
and August 2022. The study included 50 patients with
HFEF, defined as a left ventricular ejection fraction
(LVEF) < 40%. The patient group was classified into
two subgroups, ischemic and non-ischemic, based on
coronary angiographic findings and prior coronary
revascularization. Controls comprised 50 age- and sex-
matched apparently healthy individuals with an LVEF
> 40% and no overt or subclinical CVD.

Exclusion criteria for the patient group were the
following: (1) age < 18 years or unwillingness to
participate; (2) acute or chronic liver disease, severe
renal failure defined as estimated glomerular filtration
rate (eGFR) of <30 mL/min/1.73 m?); (3) hepatitis
B or C infection, inflammatory and hematological
diseases, active thyroid disease, cancer, autoimmune
thyroiditis, collagen tissue diseases; (4) heart valve
disease (moderate or severe), genetic cardiomyopathy
(hypertrophic cardiomyopathy, left ventricular
noncompaction, restrictive cardiomyopathy),
structural heart disease, toxin-induced
cardiomyopathy, or peripartum cardiomyopathy; (5)
suspected pregnancy; and (6) CD.

Patients with CD were specifically excluded due
to well-established relationship with HLA-DQ2 and
HLA-DQ8. The intention was to avoid confounding
from a known HLA-related autoimmune condition,
as we were investigating less well-defined associations

between HLA-DQ haplotypes and HE.

Ethical approval was obtained from the Clinical
Research Ethics Committee at Canakkale Onsekiz
Mart University, Canakkale, Turkey (Ref. 2021
08 dated 3/11/2021). The study adhered to the
Declaration of Helsinki. Written informed consent
was obtained from all participants.

All patients and control participants underwent
echocardiographic examinations using a Vivid 7
Pro device (GE, Vingmed, Horten, Norway). Two
experienced cardiologists blinded to the study assessed
LVEF, which was calculated using the modified
Simpson method.”

Samples of blood were taken from peripheral
veins via venipuncture and placed in EDTA tubes.
Following DNA extraction from peripheral blood
using QIAamp DNA Blood Mini Kit, rea- time
polymerase chain reaction (PCR) was performed with
geneMAP Celiac detection kit and Qiagen Rotor-
Gene Q protocol. After the completion of the run, the
data were analyzed using melting curve analysis with
Rotor-Gene Q series software (QIAGEN) to detect
HLA haplotypes.

Statistical analyses were performed using IBM
SPSS Statistics for Windows (IBM Corp. Released
2010. IBM SPSS Statistics for Windows, Version
19.0. Armonk, NY: IBM Corp.). The distribution
of continuous variables was analyzed using
Kolmogorov—Smirnov test. Data were expressed as
mean + SD. Parameters showing normal distribution
were compared using the Student’s #test. Categorical
variables were reported as percentages and numbers.
Chi-square or Fisher’s exact tests were used to compare
the probability ratios of categorical variables. A p-value
of < 0.05 was considered statistically significant.

RESULTS
The study included a total of 100 adults: 50 patients
with HFrEF (36 men, 14 women) and 50 controls
(28 men, 22 women). The mean age of the patient
group was 62.2 + 15.1 years, and that of the control
group was 59.7 + 13.6 years. The patient and control
groups had 8 (16.0%) and 10 (20.0%) HLA-DQ2-
positive patients, respectively, and 12 (24.0%) and
13 (26.0%) patients with HLA-DQ8-positive
patients. Intergroup differences were not significant
(p > 0.050). HFtEF patients were classified into two
subgroups: ischemic (n = 27) and non-ischemic (n
= 23). The ischemic group consisted of patients who
had previously undergone percutaneous coronary
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Table 1: Demographic and clinical parameters of participants.

Variables HFrEF patients
(n=50)

Demographic

Age (years) 622+£15.0

BMI (kg/m2) 253+38

Smoking n (%) 8 (16.0)
Sex

Male 36

Female 14
Comorbidities

Diabetes mellitus n (%) 8 (16.0)

Hypertension n (%) (18.0)
Cardiac parameters

LVEF (%) 28379

Heart rate (beats/min) 834+ 121

SBP (mmHg) 1194 +20.5

DBP (mmHg) 724+8.1
Heart failure etiology (HFrEF only)

Ischemic total 27 (54.0)

Ischemic (Percutaneous 18 (36.0)

coronary intervention) n (%)

Ischemic (Coronary artery 9(18.0)

bypass graft surgery) n (%)

Non-ischemic n (%) 23 (46.0)
HLA status

HLA-DQ2 n (%) 8(160)

HLA-DQ8 n (%) 12 (240)

Control p-value
(n=50)
59.6+13.6 0.375
252+ 14 0.810
0.145
28
22
57.6+54 <0.001*
81.2+11.8 0.362
1256+ 129 0.076
727 +83 0.837
10 (20.0) 0.795
13 (26.0) >0.990

HEFEF: heart failure with reduced ejection fraction; LVEF: lefi ventricular ejection fraction; BMI: body mass index; SBP: systolic blood pressure; DBP: diastolic

blood pressure; HLA: human leukocyte antigens.

“This apparent ,\‘igng’ﬁmmf is not valid, bz’[ng due to /)m‘f/f[[ion,
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Figure 1: Representative real-time polymerase chain reaction melting curves for HLA-DQ2 and HLA-DQ8
genotyping, showing individual sample traces compared with assay positive controls to determine haplotype
positivity or negativity. (a) HLA-DQ2 negative sample showing a single peak not corresponding to the
positive control. (b) HLA-DQ2 positive sample showing a characteristic three-peak pattern matching the
positive control. (¢) HLA-DQ8 negative sample with a single non-matching peak. (d) HLA-DQS8 positive
sample demonstrating a three-peak pattern consistent with the positive control.
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Table 2: Sex-stratified prevalence of HLA-DQ2 and HLA-DQ8 haplogroups in HFrEF patients and

controls.
HLA-DQ2 haplotype HLA-DQS8 haplotype
Group Present Absent p-value Present Absent p-value
HFrEF patients (n = 50)
Male 6 30 >0.990 28 0.718
Female 2 12 >0.990 4 10 0.339
HFrEF patients (ischemic) (n=27)
Male 4 19 > 0.990 4 19 > 0.990
Female 0 4 >0.990 1 3 > 0.990
HFrEF patients (non-ischemic) (n=23)
Male 2 11 > 0.990 4 >0.990
Female 2 8 >0.990 3 > 0.990
Control group (n =50)
Male 6 22 >0.990 19 0.339
Female 4 18 >0.990 4 18 0.339

HIYEF: heart failure with reduced ejection fraction; HLA: human leukocyte antigen.

intervention (n = 18) or coronary artery bypass
surgery (n = 9) [Table 1].

Representative real-time PCR melting curves as
positive or negative for HLA-DQ2 and HLA-DQ8
are shown in Figure 1. Each panel represents an
individual patient.

Table 2 presents the sex-stratified prevalence of
HLA-DQ2 and HLA-DQ8 haplogroups in patients
with HFrEF and in controls. HLA-DQ2 positivity
was observed in two female and six male in the HFrEF
patients and in four women and six men in the control
group. HLA-DQ8 was positive in four female and
eight male patients in the HFrEF group and in four
female and nine male patients in the control group,
with no significant differences between groups.
Additionally, no significant differences was observed
between ischemic and non-ischemic subgroups

[Table 2].

DISCUSSION

Our study revealed that HLA-DQ2 and HLA-
DQ8 haplotype frequencies may be similar in this
population of HFrEF patients and healthy controls,
regardless of sex. As similar trend emerged between
ischemic and non-ischemic HFtEF patients in terms
of HLA-DQ2 and HLA-DQ8 haplotype frequencies.
These findings suggest that HLA haplotypes do not
play a role in HFrEF patients, and HLA cannot be
used alone as a sufficient marker for early detection
of HFrEE.

HLA-DQ2 and HLA-DQS8 haplotypes have
been well-recognized by various studies for their
association with autoimmune diseases, particularly
CD.'® However, their prevalence and diagnostic
relevance vary between populations, which may limit
their broader applicability."”*® In children with CD,
the aortic strain and stiffness parameters have been
found to be similar to those of healthy individuals.”
A Belgian study suggested that HLA-DQAI(a
haplotype not considered in our study) may be a
genetic risk factor for abdominal aortic aneurysm
(AAA).® A large Swedish study, > 29000 patients,
found that the risk of idiopathic dilated HF potentially
increased in patients with CD, albeit slightly below
statistical significance (p = 0.052).2'

Although our study did not directly investigate
the mechanisms by which HLA-DQ2 and HLA-
DQ8 may influence cardiovascular outcomes, existing
literature suggests potential pathways involving
immune-mediated processes. HLA haplotypes,
including DQ2 and DQS8, have been associated with
autoimmune diseases, which may modulate antigen
presentation and T-cell activation.” Such mechanisms
could theoretically contribute to chronic inflammation
or autoimmune myocarditis, both of which are
implicated in HF pathophysiology. For example,
studies have reported associations between HLA-DQ
haplotypes and altered cytokine profiles, including
increased T-cell stimulation and interleukin-6,
which are known to exacerbate myocardial
remodeling and dysfunction.*** Furthermore, these
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haplotypes may predispose individuals to immune
dysregulation, potentially triggering pathways that
impair cardiac function. Future studies should
explore these mechanisms through larger cohorts and
experimental models to determine how HLA-DQ2
and HLA-DQ8 haplotypes may contribute to a better
understanding of the development and progression of
HFrEFE. Investigating their role in inflammatory and
autoimmune processes could provide insights into
personalized therapeutic strategies.

This study has several limitations. First, it was
conducted at a single center in Western Turkiye,
limiting the generalizability of its findings. Second,
the small sample size may have reduced the statistical
power to detect subtle genetic associations. Third,
analysis was limited to HLA-DQ2 and HLA-DQ8
haplotypes; other HLA alleles, such as HLA-DQA1,
were not assessed. Fifth, although patients with
known CD were excluded, none of the participants
underwent a biopsy for CD; therefore, presence of
CD patients in the sample cannot be ruled out. Sixth,
when comparing between the subgroups of ischemic
and non-ischemic HFtEF, finer statistical adjustments
such as complex regression analyses or multivariate
methods were not performed. Finally, cardiac
magnetic resonance imaging was not performed in all
HF:EF patients, it was performed only in those with
suspected infiltrative disease.

Future studies should build on the present
findings by including larger, multicenter cohorts, and
more diverse populations, as well as by expanding
genetic analyses beyond selected HLA haplotypes.
Furthermore, genome-wide association studies could
offer valuable insights into other genetic variants that
contribute to HE helping to validate and expand upon
our findings.” Integrating genetic data with functional
and immunological analyses may further improve
understanding of the mechanisms underlying HF and
support the development of more personalized risk
stratification and therapeutic strategies.

CONCLUSION
In this first case—control study of patients from Western
Turkiye with HFtEFE, no significant association was
observed between HFEF and the presence of HLA-
DQ2 or HLA-DQ8 haplotypes, indicating that these
variants are unlikely to serve as standalone genetic
markers for HFrEF in this population. This negative
finding is informative in itself, underscoring the

complex and heterogeneous nature of HF, in which
individual candidate genes may have limited predictive
value. As the genetic influence in the mechanism of
HF continues to be unraveled, future studies should
move beyond narrow candidate-gene approaches
towards larger multi-center designs, incorporating
additional genetic markers and their interactions with
environmental and clinical modifiers. Such efforts
will be essential to clarify the broader implications of
genetic markers in the risk stratification, diagnosis,
and management of HF in different demographics
and generating personalized management strategies.
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