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Clinical and instrumental features of cardiorenal syndrome
in cats with hypertrophic cardiomyopathy
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Abstract. This research presents novel insights into the temporal dynamics of clinical and instrumental
parameters pertaining to the emergence of cardiorenal syndrome in feline patients afflicted with hypertrophic
cardiomyopathy. It elucidates that within pedigreed felines, the progression of congestive heart failure syndrome
may precipitate the subsequent evolution and exacerbation of secondary renal damage, thus significantly
complicating the trajectory of the primary pathological process. This study establishes, for the first time, the
prevalence of cardiorenal syndrome, affecting 51.0% of the population within the broader cohort of cats afflicted
with hypertrophic cardiomyopathy (n = 49). Moreover, it substantiates the role of the cardiorenal continuum
in felines as a predictor of a more severe course of hypertrophic cardiomyopathy. Manifesting as concentric
myocardial hypertrophy in domestic felines, cardiorenal syndrome is characterized by dyspnea, hypothermia,
and circulatory insufficiency. Statistically significant findings include an elevated median nocturnal respiratory
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rate of 34.0 breaths/min (p < 0.001) compared to clinically healthy counterparts (18.0 breaths/min) in affected
felines. Additionally, felines afflicted with hypertrophic cardiomyopathy and cardiorenal syndrome exhibit
a statistically significant (p < 0.001) elevation in median mean arterial blood pressure to 140.0 mmHg compared
to clinically healthy counterparts (104.0 mmHg), sinus tachycardia at 199.0 beats/min (171.5 beats/min in healthy
felines), resulting in a statistically significant (p < 0.001) reduction in PQ intervals by 67.0 ms (75.5 ms in
healthy felines), and an increase in QT interval by 204.0 ms (165.5 ms in healthy felines). Electrocardiographic
assessments reveal indications of compromised intra-atrial and intraventricular conduction in hypertrophic
cardiomyopathy-afflicted felines with cardiorenal syndrome, along with an augmented amplitude of the ventricular
complex. Echocardiographic evaluations confirm alterations such as pulmonary vein dilation, pronounced left
atrial anteroposterior enlargement, interventricular septal and left ventricular free wall hypertrophy, decreased
longitudinal contractility of the left and right ventricles, and clinically significant diastolic dysfunction.

Keywords: cardiology, echocardiography, electrocardiography, diagnostics, heart failure, nephropathy,
cardiorenal continuum
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Introduction

The incidence of poly-morbid pathologies in domestic animals is steadily
increasing [1]. Among these, kidney diseases and cardiovascular disorders stand out as
primary contributors to mortality in domestic felines [2—4]. Congestive heart failure is
known to precipitate renal impairment, while chronic kidney disease frequently precedes
the onset of cardiovascular insufficiency [5-9]. The coexistence of these comorbidities
has prompted the conceptualization, within the realms of veterinary cardiology and
nephrology, cardiorenal syndrome is a condition characterized by concurrent disruptions
in the structural and functional integrity of the kidneys and heart. This syndrome is
associated with a significantly elevated mortality rate among afflicted animals compared
to the general population [10—14]. Given the heightened risk of complications, there
is a pressing need for innovative diagnostic modalities aimed at early identification of
renal and cardiac involvement in cardiorenal syndrome, with the ultimate goal of refining
therapeutic interventions and management strategies [15-20].

Hypertrophic cardiomyopathy represents a common clinical entity encountered in
feline practice, frequently culminating in chronic circulatory insufficiency and predisposing
affected individuals to cardiorenal sequelae. Notably, the pathogenic mechanisms
underpinning the genesis and progression of cardiorenal syndrome in cats afflicted with
hypertrophic cardiomyopathy remain largely unexplored and inadequately elucidated
in scientific literature.
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Thus, the primary objective of this study is to elucidate the clinical and instrumental
characteristics, alongside the underlying pathogenetic mechanisms, governing the
development of cardiorenal syndrome in cats afflicted with hypertrophic cardiomyopathy.

Materials and Methods

The study cohort comprised cats diagnosed with hypertrophic cardiomyopathy
complicated by cardiorenal syndrome (Group II, n = 25), as well as a control group of
cats free from cardiorenal complications (Group I, n = 24). Diagnosis of hypertrophic
cardiomyopathy was established through a rigorous diagnostic protocol encompassing
various clinical and diagnostic modalities [2, 9]. Cardiorenal syndrome was defined by
the presence of persistent azotemia, with a serum creatinine concentration equal to or
exceeding 200 pmol/L. A control group consisting of healthy cats (n = 24), matched for
age and body weight, was included for comparative analysis.

Standardized clinical diagnostic procedures were employed throughout the
study [3, 13]. Respiratory function was assessed in all subjects [2], while blood pressure
measurements were obtained using the PetM AP graphic II device [9]. Mean arterial
pressure was subsequently derived from these measurements [9, 14]. Electrocardiograms
were acquired utilizing the EK1T-04 Midas apparatus [9], and echocardiographic
evaluations were conducted using a Mindray DP-60 machine equipped with a P10—4E
transducer [13, 17]. Echocardiographic parameters assessed included measurements of
the pulmonary vein (PV) and the right branch of the pulmonary artery (RBPA) [9, 12],
as well as diastolic and systolic dimensions of the interventricular septum (IVSd and
IVSs), diastolic and systolic dimensions of the left ventricular free wall (LVFWd and
LVFWs), and left ventricular end-diastolic and end-systolic dimensions (LVEDD and
LVESD). Myocardial fractional shortening (FS) was calculated according to established
methodology [16, 17].

Statistical analyses were conducted using the STATISTICA 7.0 software package
[9], with the Mann — Whitney and Kruskal — Wallis tests employed for comparative
analysis. Descriptive statistics, including the median (Me) and interquartile range (IQR),
were computed for relevant variables.

Results and Discussion

In our study, the prevalence of cardiorenal syndrome among cats diagnosed with
hypertrophic cardiomyopathy was observed in 25 out of 49 cases, representing 51.0%
of the cohort. Of particular note, the median serum creatinine concentration in healthy
cats was recorded at 106.5 pmol/L (interquartile range [IQR]: 93.0...136.5), while cats
in Group I exhibited a median concentration of 135.0 pmol/L (IQR: 121.0...147.0),
and those in Group II presented a notably elevated median of 290.0 pmol/L (IQR:
257.0...313.0).

A statistically significant divergence among the groups was identified, as evidenced by
high H values and a stringent level of significance (H > 21.9; p < 0.001) upon applying the
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Kruskal — Wallis test to assess various clinical parameters, including body temperature,
pulse rate, respiratory rate, sleep respiratory movements, as well as systolic, diastolic,
and mean arterial blood pressure. These findings underscore the necessity for meticulous
intergroup statistical comparisons, as clinical parameters across different experimental
cohorts are evidently not drawn from a single homogeneous population.

Furthermore, cats afflicted with uncomplicated forms of hypertrophic cardiomyopathy
displayed distinctive clinical features compared to their clinically healthy counterparts.
Notable manifestations included hypothermia, tachycardia, tachypnea, heightened sleep
respiratory movements, and elevated levels of systolic, diastolic, and mean arterial blood
pressure (refer to Table 1).

Table 1

Clinical Parameters in Cats with Hypertrophic Cardiomyopathy Complicated
by Cardiorenal Syndrome

Animal groups
Index Control (n = 24) 1(n=24) Il (n=25) Kruskal — Wallis test
Me IQR Me IQR Me IQR
_ . 46.0 65.0™ H=59.7
-1
Respiration, min™ | 33.0 31.0..35.0 ot 40.5..50.0 e 58.0..69.0 p<0.001
36.9 _
Temperature, °C | 38.6 | 384.387 | 502 | 370.383 | 36.8..37.2 H=516
sy p<0.001
. 192.5 182.5... 199.0 H=267
-1
Pulse, min 171.5 | 145.5..187.0 | " 2035 ik 192.0..227.0 p<0.001
193.5 176.5... 214.0 H=225
SBP, mm Hg 165.0 | 148.5..174.0 | .., 204.0 N 162.0..231.0 p<0.001
105.0 105.0 H=219
DBPR, mm Hg 750 | 69.0..83.0 - 92.0..115.0 o 85.0...125.0 p<0.001
133.0 121.0... 140.0 H=235
MAPR, mm Hg 104.0 | 98.0..110.5 . 145 o 117.0..165.0 p<0.001
Sleep respiration, 18.0 15.5..20.5 28.5 24.5.32.0 3*1'*0 32.0.38.0 H=49.1
min . .5...20. A .5..32. - .0...38. p<0.001

Note. Group | — cats with hypertrophic cardiomyopathy without cardiorenal complications; Group Il — cats with
hypertrophic cardiomyopathy complicated by cardiorenal syndrome; Me — median; IQR — interquartile range; *** —
p <0.001 — significance of the difference between Group |, Group II, and clinically healthy animals (Mann — Whitney
test); ### —p < 0.001 — significance of the difference between Group | and Group Il animals (Mann — Whitney test);
SBP — systolic blood pressure; DBP — diastolic blood pressure; MAP — mean arterial pressure.

In cats with hypertrophic cardiomyopathy complicated by cardiorenal
syndrome, compared to clinically healthy ones, a significant decrease in body
temperature (by 1.05 times; p < 0.001), an increase in pulse rate (by 1.16 times;
p < 0.001), respiratory rate (by 1.96 times; p < 0.001), and sleep respiratory
movements (by 1.89 times; p < 0.001) were observed, along with increases in
systolic (by 1.29 times; p < 0.001), diastolic (by 1.4 times; p < 0.001), and mean
arterial pressure (by 1.35 times; p < 0.001). Additionally, animals with hypertrophic
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cardiomyopathy complicated by cardiorenal syndrome exhibited a significant decrease
in body temperature (by 1.04 times; p < 0.001) and an increase in respiratory rate
during clinic examination (by 1.44 times; p < 0.001) and during sleep (by 1.19 times;
p < 0.001) compared to cats without such complications.

Changes in electrocardiographic parameters in cats with hypertrophic cardiomyopathy
complicated by cardiorenal syndrome are presented in Table 2.

Table 2

Electrocardiographic Parameters in Cats with Hypertrophic Cardiomyopathy
Complicated by Cardiorenal Syndrome

Animal groups
| Kruskal - Wall
ndex Control (n = 24) I (n = 24) Il (n = 25) ruskal = Wallis test
Me IQR Me IQR Me IQR
PIl, mV 0.100 | 0.075..0.150 | %290 | 0150..0200 | %220 | 0.150..0.200 H=188
ok sk p<0.001
P msec 330 | 320.365 | 370 | 325.400 | >0 | 350.400 H=87
p<0.05
65.5 67.0 H=18.1
PQ, msec 755 | 71.0.780 | % | s05.705 | °7 64.0..72.0 p< 0001
0.980 _
RIl, mV 0.580 | 0.470..0.665 | %8%0 | 0700.0900 | *+ | 0.650.1.270 H=21.1
# p<0.001
440 H=214
QRS,msec | 40.0 | 385.435 | 385 | 350.455 | e 47.0..52.0 =21
i p<0.001
H=04
ST, mv 000 | 0.00.0.00 | 0.00 | 0.025.0.00 | 0.00 | 0.050..0.050 e
QT, msec 165.5 | 146.5..1935 | 181.0 | 173.0.198.0 | 2240 | 1750.2200 ::08645
TIl, mv 0.100 | 0.100..0.150 | 0.100 | 0.100..0.175 | 10 | 0.100..0.200 '; B 311

Note: Group | — cats diagnosed with hypertrophic cardiomyopathy without cardiorenal complications; Group Il — cats
diagnosed with hypertrophic cardiomyopathy complicated by cardiorenal syndrome; Me —median; IQR — interquartile
range; ** —p < 0.07; ** —p < 0.001 — significance of the difference between Group I, Group Il, and clinically healthy
animals (determined by Mann — Whitney U test); #—p < 0.05; ### — p < 0.001 — significance of the difference between
Group | and Group Il animals (determined by Mann — Whitney U test); P — P wave duration; PQ — P — Q interval duration;
QRS — QRS complex duration; QT — QT interval duration; PII, RIl, TIl — amplitudes of P R, and T waves in the second
standard lead of the electrocardiogram; ST — ST segment deviation from the isoelectric line.

The Kruskal — Wallis analysis revealed a significant discrepancy in the duration
of the P wave among animals in distinct groups (H = 8.7; p < 0.05). Notably, cats
afflicted with hypertrophic cardiomyopathy complicated by cardiorenal syndrome
displayed a noteworthy augmentation in P wave duration, measuring 1.12 times higher
than clinically healthy cats (p < 0.05). Elevated H values were also discerned for other
electrocardiographic parameters, encompassing PQ and QT interval durations, QRS
complex duration, and amplitudes of P and R waves in the second standard lead.

VETERINARY SCIENCE 341



Byakhova V.M. et al. Bectayk PY/TH. Cepust: ArpoHOMYSt 1 >KUBOTHOBOACTBO. 2024. T. 19. Ne 2. C. 337-348

In felines afflicted with uncomplicated forms of hypertrophic cardiomyopathy,
there was a discernible reduction in atrioventricular conduction time (PQ interval)
by 1.15 times (p < 0.001), coupled with increases in P wave amplitude (by 2.0 times;
p <0.001) and R wave amplitude (by 1.48 times; p < 0.001) in the second standard
lead compared to clinically healthy counterparts. Conversely, in cats with hypertrophic
cardiomyopathy complicated by cardiorenal syndrome, there were significant reductions
in PQ interval duration (by 1.13 times; p < 0.001) and increases in QRS complex
duration (by 1.10 times; p < 0.001), QT interval duration (by 1.23 times; p < 0.01),
and amplitudes of P (by 2.0 times; p < 0.001) and R (by 1.69 times; p < 0.001) waves
in the second standard lead compared to clinically healthy cats. Additionally, cats
with hypertrophic cardiomyopathy complicated by cardiorenal syndrome displayed
significant increases in QRS complex duration (by 1.14 times; p < 0.001), R wave
amplitude (by 1.23 times; p < 0.05), and T wave amplitude (by 1.5 times; p < 0.05)
compared to those without such complications.

According to the Kruskal — Wallis test, statistically significant deviations were
found among cats in different groups concerning several echocardiographic parameters,
including left ventricular (LV) size, right ventricular end-diastolic diameter (RVED), left
atrial (LA) size, LA/Ao ratio, interventricular septum thickness at end-diastole (IVSd),
interventricular septum thickness at end-systole (IVSs), left ventricular posterior wall
thickness at end-diastole (LVPWd), left ventricular posterior wall thickness at end-systole
(LVPWs), left ventricular internal diameter at end-diastole (LVIDd), left ventricular
internal diameter at end-systole (LVIDs), and fractional shortening (FS) (Table 3).
Inter-group comparisons also revealed significant alterations in these parameters.
Specifically, cats with uncomplicated forms of hypertrophic cardiomyopathy displayed
substantial increases in LV size (by 2.39 times; p < 0.001), LA size (by 1.38 times;
p <0.001), LA/Ao ratio (by 1.42 times; p < 0.001), IVSd (by 1.63 times; p < 0.001),
IVSs (by 1.36 times; p < 0.001), LVPWd (by 1.61 times; p < 0.001), LVPWs (by 1.31
times; p < 0.001), coupled with a notable decrease in FS (by 1.33 times; p < 0.001)
and FS (by 1.27 times; p < 0.001) compared to clinically healthy cats. Conversely, cats
with hypertrophic cardiomyopathy complicated by cardiorenal syndrome exhibited
significant increases in LV size (by 2.5 times; p < 0.001), LA size (by 1.96 times;
p <0.001), LA/Ao ratio (by 2.0 times; p < 0.001), IVSd (by 1.88 times; p < 0.001),
IVSs (by 1.54 times; p < 0.001), LVPWd (by 1.71 times; p < 0.001), LVPWs (by 1.49
times; p < 0.001), coupled with a significant decrease in FS (by 1.78 times; p < 0.001)
and FS (by 1.75 times; p < 0.001) compared to clinically healthy cats. Additionally,
cats with hypertrophic cardiomyopathy complicated by cardiorenal syndrome displayed
significant increases in LA size (by 1.42 times; p < 0.001), LA/Ao ratio (by 1.41 times;
p <0.001), IVSd (by 1.15 times; p < 0.01), IVSs (by 1.13 times; p < 0.01), LVPWd
(by 1.06 times; p < 0.05), LVPWs (by 1.14 times; p < 0.05), coupled with a notable
decrease in FS (by 1.33 times; p < 0.01) and FS (by 1.38 times; p < 0.05) compared
to cats without such complications.
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Table 3

Basic Echocardiographic Parameters in Cats with Hypertrophic Cardiomyopathy
Complicated by Cardiorenal Syndrome

Animal group
- _ - Kruskal —
Index Control (n = 24) 1(n=24) Il (n = 25) Wallis test
Me IQR Me IQR Me IQR

0.67 0.70 H=442

PV, cm 028 | 024.036 | 3% | ose.073 |G| oes.os0 | 702

RBPV, cm 058 | 054.062 | 052 | 047.058 | 051 | 0.45.0.56 H=82

p<0.05
220

1.55 20 H =502

LA, cm 112 | 1024 | 20| 140205 | | tso.2a0 | TSR

AO, cm 095 | 080.110 | 1.00 | 0090.1.10 | 1.00| 0.80.1.10 H;<°'157
2.40

. 1.70 -4C H = 46.0

LA/AO,units | 1.20 | 1.10.130 | %/ 140.220 | | 200,260 | 7R
0.75

0.65 o H=514

IVSd, cm 040 | 035.042 | %85 | 059072 | 0es.085 |0
0.04

0.83 .9 H = 46.1

IVSs, em 0.61 | 059.066 | °8 | 074.0.90 | 089.1.00 | TESS
0.70

0.66 -7 H=487

LVPWd, cm 041 | 040.045 | %8 | 050.073 : 065.080 | JTTAT

0.88 1.00 H=37.9

. *kk - N

LVPWs, cm 0.67 | 061.072 | %88 | 0g0.0.95 | oso.tto | TSEO
0.90

1.20 -9 H=352

LVIDd, cm 160 | 1.40.170 | 12 1.00..1.40 - 0.8..1.10 oo
0.40

0.55 A H=265

LVIDs, cm 070 | 0.60.080 | %35 | 0.40.0.60 : 030.080 | S

FS, % 52.50 | 43.50..61.50 | 57.00 | 46.00..65.50 |50.00| 38.00..70.00 Hp=<°1'8

Note: Group | — cats diagnosed with hypertrophic cardiomyopathy without cardiorenal complications; Group Il — cats
diagnosed with hypertrophic cardiomyopathy complicated by cardiorenal syndrome; Me —median; IQR — interquartile
range; *** —p < 0.001 — significance of the difference between Group |, Group Il, and clinically healthy animals
(determined by Mann-Whitney U test); # —p < 0.05; ## —p < 0.01; ### — p < 0.001 — significance of the difference
between Group | and Group Il animals (determined by Mann — Whitney U test); PV pulmonary vein; RBPV — right
pulmonary artery branch; LA — left atrium; AO — aorta; dISD and sISD, diastolic and systolic dimensions of the
interventricular septum IVSd and IVSs — diastolic and systolic interventricular septum thickness; LVPWd and LVPWs —
diastolic and systolic left ventricular posterior wall thickness; LVIDd and LVIDs — left ventricular internal diameter at
end-diastole and end-systole; FS — fractional shortening.

Kruskal — Wallis analysis revealed significant differences in echocardiographic
parameters characterizing diastolic function and longitudinal myocardial contractility
in cats with cardiorenal syndrome complicating primary hypertrophic cardiomyopathy
(Table 4).
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Table 4

Parameters of Diastolic Function and Longitudinal Myocardial Contractility
in Cats with Hypertrophic Cardiomyopathy Complicated by Cardiorenal Syndrome

Animal groups
Index Kruskal —
Control (n = 24) 1(n=24) Il (n = 25) Wallis test
Me IQR Me IQR Me IQR
1.50
1.10 e H=46.7
E, m/sec 0.70 0.60..0.80 rx 0.95..1.30 * 1.10..1.70 p<0.001
0.75 0.60 H=14.5
A, m/sec 0.55 0.45...0.60 ok 0.65...0.80 4 0.40...0.70 p <0.001
18.00 _
IVRT, msec 54.50 45.0..56.50 23;20 22.0..38.0 **% 1 15.00...23.00 H=51.6
", p<0.001
4.00
6.00 o H=349
TAPSE, sm 9.50 8.00...11.00 ok 5.00...6.00 ) 4.00...5.00 p <0.001
H=21.1
MAPSE, sm 5.00 5.00...6.00 4.00 2.50...5.00 3.00 2.00...4.00
p <0.001

Note: Group | — feline subjects diagnosed with hypertrophic cardiomyopathy without concomitant cardiorenal
complications; Group Il — feline subjects diagnosed with hypertrophic cardiomyopathy complicated by cardiorenal
syndrome; Me — median; IQR — interquartile range; *** — p < 0.0071 — indicating the significance of the difference
between Group |, Group Il, and clinically healthy animals (determined by Mann — Whitney U test); # —p < 0.05;
##—p < 0.07; #4## — p < 0.001 —indicating the significance of the difference between Group | and Group Il subjects
(determined by Mann — Whitney U test); E and A — peak velocities in early diastole and atrial contraction phase;
IVRT — isovolumetric relaxation time of the left ventricle; TAPSE and MAPSE — amplitude of tricuspid and mitral
annular plane systolic excursion.

In cats with uncomplicated forms of hypertrophic cardiomyopathy, compared to
clinically healthy ones, statistically significant increases in E (by 1.57 times; p < 0.001)
and A (by 1.36 times; p < 0.001) peaks of trans-mitral valve blood flow velocities were
observed, accompanied by a reduction in IVRT (by 1.85 times; p < 0.001) and TAPSE
(by 1.58 times; p < 0.001). Conversely, in cats with hypertrophic cardiomyopathy
complicated by cardiorenal syndrome, compared to clinically healthy ones, significant
increases in E peak (by 2.14 times; p < 0.001) and trans-mitral valve blood flow
velocities were noted, alongside a decrease in IVRT (by 3.03 times; p < 0.001) and
TAPSE (by 2.38 times; p < 0.001). Additionally, in cats with cardiorenal syndrome,
compared to those without this complication, significant increases in E peak (by 1.36
times; p < 0.01), and reductions in A peak (by 1.27 times; p < 0.05) of trans-mitral valve
blood flow velocities, along with decreases in IVRT (by 1.64 times; p < 0.001) and
TAPSE (by 1.5 times; p < 0.01) were observed.
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Cardiorenal syndrome represents a comorbid disorder of the structural and functional
characteristics of the kidneys and heart, wherein damage to one of these organs triggers
alternative pathogenetic mechanisms in the other [6, 15].

Significant hypothermia, tachycardia, tachypnea, and arterial hypertension were
observed in animals with cardiorenal syndrome, indicating more severe cardiac dysfunction
and circulatory insufficiency [17]. Notably, cats with cardiorenal syndrome exhibit more
significant activation of the neurohumoral system (renin, angiotensin II, aldosterone,
sympathetic nervous system), leading to the progression of cardiovascular failure,
deterioration of systemic hemodynamics, decreased renal blood flow, and impaired
renal excretory function. Remarkably, cats with cardiorenal syndrome displayed more
significant delays in intra-atrial and intraventricular conduction, as well as increased
voltage of the ventricular complex and T wave, suggesting the development of cardiac
hypertrophy.

In feline subjects with hypertrophic cardiomyopathy complicated by cardiorenal
syndrome, significant enlargement of the pulmonary vein and left atrium was observed,
indicative of a more severe course of left ventricular heart failure and suggestive of
pulmonary congestion and edema. Moreover, a substantial increase in respiratory rate
during sleep in cats with cardiorenal syndrome further suggests the presence of severe
pulmonary congestion, significantly correlating with other studies [2, 3, 14].

Myocardial hypertrophy was more pronounced in cats with cardiorenal syndrome.
However, transverse myocardial contractility of the left ventricle was not significantly
altered in affected cats. Meanwhile, longitudinal contractility of the myocardium of both
the left (MAPSE) and right ventricles (TAPSE) was significantly reduced, indicating the
presence of systolic dysfunction. Notably, in all cats with hypertrophic cardiomyopathy
complicated by cardiorenal syndrome, pronounced diastolic dysfunction of the left
ventricular myocardium was observed, as evidenced by a significant increase in E peak
of the trans-mitral valve blood flow and a decrease in isovolumetric relaxation time.
These findings were observed for the first time.

Thus, the presence of cardiorenal syndrome in cats with hypertrophic cardiomyopathy
may serve as a potential predictor of an unfavorable disease course. Further investigation
into the pathogenetic mechanisms underlying the formation of the cardiorenal continuum
in animals with primary cardiac and renal pathologies is warranted. The unique insights
into the formation of cardiorenal relationships in cats with hypertrophic cardiomyopathy,
as described herein, hold significant implications for veterinary medicine, particularly in
the timely diagnosis of this complication, facilitating the selection of optimal cardiorenal
protection strategies and improving survival outcomes in affected animals.

Conclusion

The presence of cardiorenal syndrome in cats serves as a prognostic indicator for
a more severe course of hypertrophic cardiomyopathy. Cardiorenal complications in
cats with hypertrophic cardiomyopathy are encountered at a high frequency (51.0%)
and are characterized by the presence of azotemia, signs of congestive left ventricular
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heart failure, a severe disease course, hypothermia, tachypnea, increased respiratory
rate during sleep, tachycardia, and a slowing of atrial and ventricular conduction.
Electrocardiograms demonstrate an increase in atrial and ventricular complex voltage.
Echocardiographic examination reveals significant dilatation of the pulmonary vein,
enlargement of the left atrium, concentric hypertrophy of the free wall of the left ventricle
and interventricular septum, preservation of normal transverse concentric myocardial
function, with a simultaneous decrease in longitudinal contractility parameters of the
left and right ventricular myocardium.
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KNUHUKO-UHCTPYMeEHTalbHble 0COH6EHHOCTH
KapAuopeHanbHOro CUHAPOMa Y 60/1bHbIX rMnepTpoduryeckomn
KapauMomMuonaTuen Kouek

B.M. bsixoBa |g’ O.A.IleTpyxuHa ,
E.A.Horuna ~, 1.A. bbikoBa

Poccuiickuii yHuBepcHTeT JpY>KObI HApOJoB, 2. Mockea, Pocculickas dedepayus
< byakhova-vm@rudn.ru

AnHoTanus. [TpuBe/ieHb HOBbIE JIaHHBIE OTHOCUTENBHO JMHAMUKN U3MEeHeHHH KITMHUKO-MHCTPYMeHTa/IbHBIX
TIOKa3aresiel Npy BO3HUKHOBEHMH KapJHOPeHaIbHOro CHH/[poMa Y 00/IbHbIX THIIepTpohruecKol KaproMuonaTiei
Kollek. [ToKasaHo, UTo y BbICOKOTIOPOAMCTBIX KOILIEK NP Pa3BUTHUM CHH/IPOMa 3aCTOMHOM cepieuHO-COCYJUCTOH
HeJJ0CTaTOYHOCTH MOXKET Pa3BUBAaThCs U MPOrpeCccUpoBaTh BTOPUUHOE MOBpesKeHHe TTI0UeK, YTO 3HaYUMO
OC/IOKHSIET TeyeHre TIEPBUYHOTO NaTo/IOrMUeCcKoro rnpotiecca. Briepeble ycTaHOB/IEHO, UTO Kap/OpeHaIbHbIA
cuHgpoM Berpeuaercs y 51,0 % ocobeii oT ob1jero urcia 601bHBIX TMIEPTPOGHUYECKOH KapAuoMHoaTiel Ko-
ek (n = 49). Jloka3aHo, YTo Kap/jiOpeHa/IbHbIM KOHTHHYYM Y KOLII€eK SBJISIOTCS IPeJUKTOPOM OoJ1ee TsKenoro
TeyeHUs TUNepTpodrueckoil KapAaromuonariy. O0yCc/I0BlIeHHBIN KOHLIEHTpHUUeCKOH runepTpodueii cepaia
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Kap/ivopeHasbHbIM CUHJPOM Y JOMallIHUX KOLIeK XapaKTepyu3yeTcs AUCITHO3, TUMOTepMUel U HeloCTaTOUHOCTbE0
(yHKLMK KpoBOOOpaliieHHs1. Y GO/bHBIX KOLIEK JHarHOCTUPOBA/IM CTaTHCTUUECKH 3HAUMMOE TOBBILIIEHKE Me/IaHbI
YaCTOTHI [pIXaHus BO cHe 710 34,0 pa3/muH (p < 0,001) 1o cpaBHEHHIO C KIIMHUUECKH 370POBBIMU KUBOTHBIMHU
(18,0 pas/muH). Y 60MBHBIX TUIIEPTPOGHUUECKOI KapJHOMHOIIATHEH KOLIEK MPY KapAHOPEeHaTbHOM CUH/POMe
pa3BuBaeTcs craTucTryecku 3HaurMoe (p < 0,001) noBeIIeHNe MejFiaHbl YPOBHS CPeIHEro apTepraIbHOrO
naBneHust Kpoeu 710 140,0 MM. PT. CT. 110 CPaBHEHMIO C KJIMHUUECKH 3[J0pPOBLIMU >)KUBOTHBIMU (104,0 MM. pT. CT.),
cuHycoBasi TaxukapAus — 199,0 pas/muH (171,5 pa3/MHUH y 3,0pOBBIX KOII€K), UTO IPUBOJUT K CTAaTUCTUUECKU
3HaurMomy (p < 0,001) CHM>KeHUIO MPO0/DKUTEILHOCTH UHTepBajioB PQ 67,0 Mc (75,5 MC Y 370pPOBBIX KOLIEK)
1 noBbIeHnto uHTepBana QT 204,0 mc (165,5 Mc y 370poBEIX Komek). Ha anekTpokapzuiorpaMMax 60mbHBIX
runepTpodrueckol KapJHUoMHoIaTHed KOLleK Py KapJropeHaIbHOM CHH/POMe BbISIBIIeHBI TPU3HAKY yXYA-
LIeHUs] BHYTPUIIPe/ICePAHON U BHYTPIIKe/Y0YKOBOM NIPOBOJUMOCTH, OTMeuaeTCsl NOBbIIIeHNe aMILIUTY/bl
BEHTPHKY/ISIPHOTO KoMIuiekca. Ha sxokapuorpammax O0JIBHBIX KOIIeK BepH(UIPOBAHBI TaK/e U3MeHeHMs],
Kak Jularalys MakCMMa/IbHOIO [uaMeTpa JIerOYHOM BeHbl, BRIpAKeHHOe pacllipeHue [epe/iHe3ajHero pasmepa
JIEBOTO TIpeJicepius, TUIepTpoGhHs MHOKap/ia MeXOKe TyL0UKOBOH ITeperopoiKi ¥ CBOOOJHOM CTEHKH JIeBOTO
JKeJly[louKa, CHIDKeHHe MPO/I0/IbHON KOHTPaKTU/IbHOCTH JIEBOTO U [IPABOI0 JKeJIy/l0uKa, a TakKe KITMHUYeCKU
3HaYMMast AUACTOJIUeCKasi AUCGHYHKLHSL.

KitroueBble c/10Ba: KapAHOJIOTHs, 3X0KapAuorpadusi, 31eKTpoKapAuorpadus, AUarHoCTrKa, cep/ieuHast
HeJJ0CTaTOYHOCTh, He()pOIaTysi, KapHiopeHaTbHbI KOHTHHYYM

3asB/eHne 0 KOH[l)J'lPIKTE HUHTEPEeCoB. ABTOpLI 3asIBJISIIOT 00 OTCYTCTBHUH KOHCI)]'II/IKTa HWHTEPEeCOB.

duHaHCHpOBaHHUe. VccieoBaHYe BBITIOMHEHO 3a cuet rpaHTa Poccuiickoro HayuHoro ¢oxza Ne 24-26-00090,
https://rscf.ru/project/24—26-00090/

Hcropus craTbu: NOCTYNWIA B pefakuyio 6 ¢espasns 2024 r., npuHsTa K mybmukanuy 7 mapta 2024 .
Jns nutupoBanus: baxoea B.M., Ilempyxuna O.A., HomuHa E.A., bbikosa U.A. Knunuko-
HUHCTPyMEeHTa/bHbIe 0COOEHHOCTH KapJHOPeHaIbHOr0 CHH/POMa y OO/bHBIX TUMepTpodruuecKoi KapAnoMHO-

raTreli Korek // BecTHrk POCCHICKOTO yHUBEpCHUTETA JAPYKObI HapozoB. Cepusi: ATPOHOMUS U )KAUBOTHOBOZCTBO.
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