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Abstract: This study evaluated heart rate variability in patients with comorbid hay
fever and atherosclerotic heart disease during exposure to significant pollen
allergens. 60 participants aged 35—60 years were divided into 20 patients with both
conditions, 30 with cardiovascular disease without hay fever, and 10 controls.
Holter electrocardiography and ambulatory blood pressure monitoring were
performed during pollen exposure and remission. During exacerbation, heart rate,
systolic and diastolic blood pressure increased, while heart rate variability
indicated sympathetic predominance. These findings demonstrate enhanced
sympathetic and humoral-metabolic regulation during pollen-induced exacerbation
in cardiovascular comorbidity.
Keywords: heart rate variability; hay fever; atherosclerotic heart disease;
sympathetic regulation; pollen exposure.
BAPUABEJIBHOCTb CEPAEYHOI'O PUTMA Y IIAIMEHTOB C
KOMOPBUJHBIM MOJUIMHO30M M ATEPOCKJIEPOTHYECKOM
BOJIE3BHBIO CEPALIA B INEPUOJ MNOUVIMHAIOMUU MNPUYUHHO-
SHAYNUMOI'O AJIVIEPTEHA
XycaunoBa MyHupa AuiiepoBHa
aCCHUCTEHT Kadeapbl NponeaeBTHKHA BHYTPEHHHUX 00J1e3Hel
CamapkaHICKuii TOCYAapCTBEHHbIH MeAMIMHCKHA YHUBEPCUTET
AHHoOTanus: B nccnenoBanum oneHUBaIM BapuabeIbHOCTh CEPACYHOT0 pUTMa y
NAlMEeHTOB C KOMOPOWIHBIM IMOJJIMHO30M M aTepOCKIEPOTUYECKON O0JIe3HBIO
cepaiia B MEpUOJ BO3JEHCTBUS MPUYMHHO-3HAYMMOro ajuieprena. O6cnenoBaHbl

60 mamuenToB 35-60 ner: 20 c coderaHHoi mnartonorueit, 30 ¢ cepiedHO-
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COCYIUCTBIMH 3a0oneBaHusMH 0e3 mosumHo3a u 10 3mopoBeix nuil. [IpoBogunm
CYyTO4YHOE XOJITepoBckoe MoHuTopupoBanue DKI' u aprepuanbHOrO naBlieHUs B
nepuo MOJUTMHAIIMKA M peMUccHH. Bo BpeMs 000CTpeHHs MOBBIMIATHCH YacTOTa
CEPIICYHBIX COKpAIICHUH, CHUCTOIMYECKOE U JUACTOJIMYECKOE JaBJICHHE,
OJTHOBPEMEHHO CHIDKAIHNCh TIOKa3aTelu BapuaOelbHOCTH pUTMA. Pesymbrarhl
YKa3bIBalOT Ha MpeodjialaHue CUMIIATUYECKOM W TyMOpalbHO-METa0O0JIMYECKOU
peryisinuid. Hambonee BbIpakKeHHBICE W3MEHEHHWs HAOIOANKNCh Y TAIMEHTOB C
COUYETAaHHOM MATOJOTHEH B MEPHO]] 000CTPEHHSI CE30HHOM aJUIepPTHH.

KiaoueBble cioBa:  BapualelnbHOCTh  CEPJAEYHOTO  PHUTMA;  TOJIJIMHO3;
aTepocKiepoTHuecKas OOJE3Hb Cep/Illa; CUMITATUUeCKasi PEeryJsIus; BO3/ICHCTBHE
aljeprexHa.

Introduction: Hay fever is a seasonal allergic disorder characterized by
inflammatory responses to pollen and may influence cardiovascular regulation.
Atherosclerotic heart disease and arterial hypertension are cardiovascular
conditions in which autonomic imbalance can contribute to functional
deterioration. The coexistence of allergic and cardiovascular pathology is clinically
relevant because inflammatory mediators, vascular responses, and autonomic
mechanisms may interact during allergen exposure. Heart rate variability provides
a noninvasive assessment of cardiac autonomic regulation and can reveal changes
not evident from resting heart rate. In patients with cardiovascular disease, reduced
variability may indicate impaired adaptive capacity and increased sympathetic
influence. Seasonal pollen exposure creates a physiological stressor that permits
comparison of autonomic regulation during remission and exacerbation. The study
examined patients with hay fever accompanied by cardiovascular disease, patients
with cardiovascular disease without hay fever, and healthy controls. Attention was
given to heart rate, arterial pressure, and time- and frequency-domain parameters
of heart rate variability. The study demonstrated increased heart rate and blood
pressure during pollination, together with changes in SDNN, RMSSD, pNN50, LF,
HF, and LF/HF. These findings suggest that allergen-induced inflammation can

modify autonomic cardiovascular control. Therefore, assessment of heart rate
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variability during pollen exposure may provide information about responses in
allergic and cardiovascular disease and help identify unfavorable changes in
autonomic balance for practice.

Aim of the study: To evaluate changes in heart rate, arterial blood pressure, and
heart rate variability in patients with comorbid hay fever and cardiovascular
disease during exposure to the clinically significant pollen allergen and during
remission.

Materials and methods. The study included 60 patients aged 35-60 years living
in the Republic of Crimea. Participants were divided into three groups: 20 patients
with hay fever and cardiovascular disease, 30 patients with cardiovascular disease
without symptoms of hay fever, and 10 healthy controls without hay fever or
cardiovascular pathology. Cardiovascular conditions included atherosclerotic heart
disease and symptomatic arterial hypertension. Patients with diabetes mellitus,
thyroid disorders, advanced heart failure, acute coronary syndrome, acute or
subacute myocardial infarction, pulmonary embolism, chronic obstructive
pulmonary disease, autoimmune connective-tissue diseases, neurological disorders,
hematological disease, moderate or severe anemia, and malignant tumors were
excluded. The causative allergen was identified during remission by skin-prick
testing. Participants were examined twice: during winter remission and during
pollination of the clinically relevant allergen. Twenty-four-hour Holter ECG
monitoring was performed using the DiaCard system, and ambulatory blood
pressure monitoring was conducted. Heart rate variability was analyzed in time and
frequency domains. Time-domain variables included SDNNi, SDANN, RMSSD,
and pNN50. Spectral analysis included total power, VLF, LF, HF, and the LF/HF
ratio. Heart rate, systolic blood pressure, diastolic blood pressure, and pulse
pressure were also assessed. Statistical processing was performed using Microsoft
Excel 2007 and Statistica 6.0. Means and standard deviations were calculated, and
differences were evaluated using parametric and nonparametric procedures,
including Student’s t-test. A probability value below 0.05 was considered

statistically significant.
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Results. During pollen exposure, patients with hay fever and cardiovascular
disease demonstrated a significant increase in heart rate to 80.1£2.00 beats/min
compared with 69.6+2.00 beats/min during remission (p<0.001). In the same
group, systolic blood pressure increased to 141.8+1.65 mmHg during pollination
compared with 135.3£1.56 mmHg in remission (p<0.001), while diastolic pressure
reached 84.9+2.04 versus 82.6+2.30 mmHg (p=0.018). Among patients with
cardiovascular disease without hay fever, heart rate was 84.0+£1.77 beats/min
during pollination and 71.6+1.89 beats/min during the second stage. Heart rate
variability demonstrated a reduction of vagal-related indices during pollen
exposure and remission. In the comorbid group, RMSSD was 50.2+9.42 during
pollination and decreased to 34.5+1.89 during remission, the latter significantly
below the control value of 83.5£18.93 (p=0.030). pNN50 was 15.06£2.00 during
exacerbation and 12.99+1.98 during remission, both significantly lower than the
control value of 24.44+4.34 (p=0.023 and p=0.010). In patients with cardiovascular
disease without hay fever, pNN50 was 14.9942.17 during pollination and
8.34+1.18 during remission, with significant differences from controls (p=0.042
and p=0.005). The LF/HF ratio increased to 3.26+0.36 and 3.504+0.20 in the
comorbid group during pollination and remission, compared with 1.96+0.56 in
controls. In the cardiovascular group, LF/HF reached 3.71+0.38 during pollination
and 4.48+0.37 during remission. The study documented reduced LF, HF, and other
variability parameters in several comparisons. Overall, this pattern indicated
enhanced sympathetic influence and increased humoral-metabolic regulation
during pollen exposure. The observed changes were most consistent with
sympathetic activation.

Conclusions: Pollen exposure was associated with measurable changes in
autonomic cardiovascular regulation in patients with hay fever and cardiovascular
disease. During exacerbation, heart rate and arterial pressure increased, while
several heart rate variability indices decreased. Reduced RMSSD and pNN50
indicated impaired short-term beat-to-beat variability, whereas increased LF/HF

demonstrated a shift toward sympathetic predominance. In the comorbid group,
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heart rate reached 80.1+2.00 beats/min and systolic pressure 141.8+1.65 mmHg

during pollination. These findings suggest that seasonal allergic inflammation

imposes additional autonomic stress on patients with cardiovascular disease. Heart
rate variability may therefore be useful for functional monitoring during periods of
allergen exposure clinically.
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