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Management of Feline Idiopathic Hypertension
with Target Organ Damage: A Case Report

Ji-Hye Lee Abstract An 11-years old spayed female Persian chinchilla cat presented with
Jihee Kim acute onset of blindness from bilateral retinal detachment and systemic hyperten-
Yooniji Kim sion. On physical examination, the cat was tachycardic (240 beats/min) with a sys-
Soomin Kim tolic blood pressure of around 250 mmHg. Clinical findings, blood works, urinaly-
Hyeon-Jin Kim sis, thyroid function test, radiography, echocardiogram, and ultrasonography were
Ha-Jung Kim* performed to rule out underlying diseases. Organ injury induced by systemic hy-

pertension including bilateral retinal detachment and left ventricular hypertrophy
were confirmed by ultrasound. Based on these results, it was diagnosed as feline
idiopathic hypertension with target organ damage (TOD). The cat was treated with
a combination therapy using high doses of amlodipine, telmisartan, and atenolol.
After the treatment, its hypertension and TOD were improved. This case showed
that appropriate therapeutic management can help prevent TOD associated with
feline hypertension.
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Introduction

Systemic hypertension is a common disease in older cats.
It can be classified as idiopathic (or primary) hypertension
and secondary hypertension. Secondary hypertension may
be seen with many diseases including chronic kidney disease
(CKD), hyperthyroidism, primary hyperaldosteronism (PHA),
hyperadrenocorticism (HAC), and pheochromocytoma (14).
Idiopathic hypertension refers to persistent pathological hy-
pertension in the absence of an overt clinically apparent dis-
ease known to cause secondary hypertension (1). Although
secondary hypertension is most common in cats, idiopathic
hypertension is more common than previously recognized,
accounting for approximately 13-20% of cases in cats (10).

Sustained high blood pressure can damage tissues. Such
damage is commonly referred to as target organ damage
(TOD). Hypertension is most likely to cause diseases in kid-
neys, eyes, brain, heart, and blood vessels that are rich in
arterial and arteriolar supply as a result of increased systemic
vascular resistance (14). TOD is associated with considerable
morbidities, including blindness, ventricular hypertrophy, pro-
teinuria, and hypertensive encephalopathy (4).

Ocular signs are the most common and specific symptoms
associated with the diagnosis of hypertension (3). Cats with
hypertensive ocular diseases most commonly present with
partial or complete bullous retinal detachment. Subretinal
edema, subretinal or intraretinal hemorrhage, retinal tears,
retinal disinsertion, and hyphema can also develop (16).

Feline hypertension associated with clinical cardiac signs
such as heart murmur, dyspnea, and gallop rhythm has been
frequently reported. In response to chronic pressure over-
load, left ventricular wall thickness would increase propor-
tionally to increase of blood pressure to maintain normal wall
stress (3). Echocardiography may show hypertrophies of the
ventricular septum and ventricular posterior wall, left atrial
enlargement, and an abnormal mitral inflow pattern (15).

The purpose of antihypertensive treatment is to effectively
control systolic blood pressure (SBP) as quickly as possible in
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order to decrease the risk of further TOD (2). Consequently, a
combination of early recognition and initiation of appropriate
treatments can reduce morbidities associated with hyperten-
sion (8). The present study reports a case of severe idiopathic
hypertension with TOD in a cat that is successfully managed.

Case Report

An 11-years old, spayed female, Persian chinchilla cat pre-
sented with severe systemic hypertension and an acute onset
of blindness resulting from retinal detachment. The owner
reported that the cat had no reaction to movement and
that it had been bumping into stationary objects. It had no
history of trauma or exposure to toxic agents. On physical
examination, the cat was tachycardic (240 beats/min) with a
systolic blood pressure of around 250 mmHg measured with
an ultrasonic Doppler flow detector. Its respiratory sounds
and rectal temperature were normal. No heart murmur was
noted.

Examination of its eyes with a direct ophthalmoscope, slit
lamp examination, and ultrasonography revealed dilated
pupils, absent direct and consensual pupillary light reflexes,
hyphema (Fig. 1A), retinal hemorrhages, and bilateral retinal
detachment (Fig. 1B). Its menace response was absent bilat-
erally. Its blindness was attributed to bilateral retinal detach-
ment.

Complete blood count (CBC), serum biochemistry, blood
electrolytes, and urinalysis were performed, showing no
remarkable findings. Its serum symmetric dimethylarginine
(SDMA) concentrations were within normal limits (14 ug/dL;
reference range, 0-18 ug/dL). Renal ultrasound examination
showed a number of urinary stones in bilateral renal divertic-
ulum and ureter that did not cause obstruction.

Total thyroxine (T4) and free T4 were measured to assess its
thyroid function. They were within normal reference ranges
(Total T4: 1.5 ug/dL, reference range: 0.8-4.7 ug/dL; free T4:
1.7 ng/dL, reference range: 0.7-2.6 ng/dL). There was nothing
unusual when thyroid glands were observed using radiogra-

Fig. 1. Photographs of an 11-year-old cat
with sudden onset blindness with a pre-
sumptive diagnosis of hypertensive retinop-
athy. (A) Slit lamp examination revealing
hyphema associated with an increased
intraocular pressure. (B) Ophthalmic ul-
trasonography showing that the retina is
detached from the eyeball wall (arrow).
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phy and ultrasonography. Additionally, no remarkable find-
ings were detected in ultrasonography of adrenal glands.

Echocardiogram revealed mild increase of interventricular
septum (IVS) (5.5 mm, reference range: 2.2-4 mm) and left
ventricular posterior wall (LVPW) (5.5 mm, reference range:
2.2-4.4 mm) at end diastole (Fig. 2A). On electrocardiogram,
sinus tachycardia, complete left bundle branch block, and left
atrial enlargement were detected. These were considered to
be due to systemic hypertensive injury that caused second-
ary changes on the heart regardless of primary hypertrophic
cardiomyopathy (HCM). Based on these diagnostic tests, the
case was diagnosed as feline idiopathic hypertension.

Treatment was started by administering amlodipine (0.625
mg/cat, PO sid, JW Pharmaceutical Corp., Danjin, Korea) and
telmisartan (1.5 mg/kg, PO sid, Boehringer Ingelheim Prome-
co, Barrio Xaltocan, Mexico). Additionally, atenolol (6.25 mg/
cat, PO bid, KyungDong pharmaceutical Corp., Hwaseong,
Korea) was administered orally to decrease its heart rate and
heart contractibility. Blood pressure readings were taken one
week later, showing no notable decrease in systolic blood
pressure (SBP). Therefore, the dose of amlodipinea was dou-
bled (1.25 mg/cat, PO sid, JW Pharmaceutical Corp., Danjin,
Korea). After it was taken for a week, its SBP was decreased
to be within normal levels.

After a month of antihypertensive treatment, interventric-
ular septum and left ventricular posterior wall at end diastole
decreased by about 27% (Fig. 2B). Although the antihy-
pertensive therapy was continued for two months, its eyes
with retinal detachment and a menace response were not
recovered. The patient has reached target SBP (<160 mmHg)
which has been maintained for two months.

Discussion

This study describes a clinical case of feline idiopathic hy-
pertension treated with combination drugs of amlodipine,
telmisartan, and atenolol. At the time of diagnosis, its oph-
thalmic and cardiovascular abnormalities were evidenced

Fig. 2. Echocardiogram of an 11-year-old
cat with systemic hypertensive injury ac-
quired from the right parasternal short-axis
view. (A) Echocardiogram revealing IVS (5.5
mm, ref. range 2.2-4 mm) and LVPW (5.5
mm, ref. range 2.2-4.4 mm) at the time of
diagnosis. (B) Echocardiogram revealing IVS
4.6 mm and LVPW 3.5 mm after antihyper-
tensive treatment.

by blindness, secondary HCM, and additional electrocardial
imbalances as TOD appearance. According to one study, the
vast majority (87%) of hypertensive cats have either cardiac
or ocular abnormalities at the time of first diagnosis (6). Most
cats with blood pressure = 180 mmHg at diagnosis show
clinical signs of TOD at diagnosis (4). In initially normotensive
cats having regular blood pressure monitoring, 52% of them
have evidence of TOD at the point when they are diagnosed
with hypertension, lower than the proportion of cats with
TOD at time of diagnosis with severe hypertension (4).

TOD is more associated with survival time than blood
pressure at diagnosis, suggesting that the severity of hy-
pertension is associated with survival after diagnosis rather
than the extent of hypertension (4). There is an association
between urine protein to creatinine ratio (UPC) and survival
after hypertension diagnosis (4). Median survival time has
been previously estimated to be up to 490 days for cats that
are not proteinuric at diagnosis, whereas the median survival
time has been estimated to be 162 days for cats that are pro-
teinuric at diagnosis (4). Additionally, retinal detachment and
tortuous vessels identified at diagnosis of hypertension are
associated with increased morbidities (4).

Amlodipine besylate is currently regarded as the primary
antihypertensive treatment of choice in cats. It acts by block-
ing L-type calcium channels in vascular smooth muscle and
produces its antihypertensive effects by reducing periph-
eral resistance (2). In spite of administration of amlodipine
besylate at a lower dose (0.625 mg/cat, PO sid, JW Phar-
maceutical Corp., Danjin, Korea), the cat had no significant
change in blood pressure. Blood pressure dropped to tar-
get SBP (<160 mmHg) after administration of amlodipine
besylate at a higher dose (1.25 mg/cat, PO sid, JW Pharma-
ceutical Corp., Danjin, Korea). It has been suggested that cats
with SBP > 200 mmHg may benefit from a higher starting
dosage (1.25 mg per cat per day) of amlodipine besylate (1).

Telmisartan is an angiotensin receptor blocker (ARB) that
can selectively block angiotensin-Il type 1 receptor (AT1 re-
ceptor) with a high affinity and leave angiotensin-Il type 2
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receptor (AT2 receptor) available for activation (13). Thus, it
can inhibit pro-hypertensive effects including systemic vaso-
constriction, intravascular fluid expansion, and sympathetic
activation (8). AT2 receptor mediates beneficial actions of
angiotensin-Il (AT-1l) such as vasodilation and natriuresis (11).
Telmisartan can dilate the renal efferent arteriole, thereby
decreasing intraglomerular pressure. It has been proven to
be an effective antiproteinuric drug (1,8). The combination of
amlodipine besylate and telmisartan is expected to have anti-
proteinuric efficacy. There was no progression of proteinuria
in the cat of the present case.

Atenolol can be introduced into cats with amlodipine
treatment in an attempt to improve control of systolic arterial
blood pressure where heart rate is high or cardiac arrhythmia
is detected (6). Beta-blockers, particularly atenolol, may be
useful for controlling heart rates in some tachycardic hyper-
tensive cats (9). However, antihypertensive effects of mono-
therapy with atenolol have not been reported yet.

Following an antihypertensive therapy, eyes with retinal
detachment have reattached (69%) and eyes with negative
menace responses at presentation have recovered a menace
response (57.6%) (16). Eyes with a complete retinal detach-
ment for greater than two weeks are less likely to regain
vision because photoreceptor synaptic terminals undergo
marked and rapid degeneration between 13 days and 30
days following detachment (7). The cat in the present case
did not recovered a menace response. It did not restore vision
during the monitoring period after treatment for systemic
hypertension. One explanation for these findings was that
the original episode of retinal detachment which required
some time to become evident might have led to retinal de-
generation so that there were no changes in visual outcome
after treatment. Another explanation was that severe hyper-
tension might have resulted in irreversible ischemic damage
to the choriocapillaris, resulting in progression of retinal de-
generation even though hypertension was controlled (16).

Left ventricular mass and wall thickness can gradually in-
crease in proportion to total peripheral resistance and arterial
pressure in human with essential hypertension (5). Since left
ventricular hypertrophy is associated with increased morbid-
ity and mortality in man (12), evaluating blood pressure in
cats with left ventricular hypertrophy might be clinically rele-
vant. Effective antihypertensive treatment may decrease the
prevalence of left ventricular hypertrophy (LVH) in affected
cats, thus reducing morbidity and mortality in cats.

This case report has some limitations. First, aldosterone
and cortisol concentrations were not measured for this cat.
[ts diagnosis was made only through clinical signs, electro-
lytes testing, and adrenal ultrasonography. There is further

limitation in that menace response was used as a measure of
vision in this cat. The presence of menace is a too crude test
to differentiate subtle differences in vision (16).

Conclusions

This case showed that a combination therapy using high-
er doses of a calcium channel blocker (CCB), an ARB, and a
beta blocker was effective in lowering blood pressure and
reducing heart rate of a cat with feline idiopathic hyperten-
sion. This antihypertensive treatment decreased the risk of
progressive TOD and prevented concentric left ventricular hy-
pertrophy. Therefore, severe complications of heart were not
reported in this affected cat.
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