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Summary  
 

The researches were carried out on 65 cats, aged between 4 and 18 years, 
diagnosed with chronic renal failure. Systolic blood pressure (SBP), diastolic blood pressure 
(DBP) and mean blood pressure (MBP) were determined by oscillometric method. Blood 
pressure determination was performed at the thoracic member, at medial artery level, by 
using cuffs width of about 30-40% of forearm circumference. The mean SBP, DBP and MBP 
values were 147.9±19 mmHg, 100.8±15.9 mmHg, respectively 117±16 mmHg. Arterial 
hypertension prevalence was of 55 %. The arterial hypertension was a mixed one in 92% of 
the cases while the isolated diastolic hypertension was observed only in 8% of the cases. 
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 The kidney plays an important role in short- and long-term blood pressure 

regulation, by exerting two major mechanisms: sodium and water homeostasis, and 
release of vasoactive substances that may regulate volemia and vascular resistance (2).  

The chronic renal failure (CRF) is the major cause for hypertension in cats. In 
about 90% of the cases, arterial hypertension in cats represents the consequence of the 
chronic renal failure. The prevalence of arterial hypertension in cats with CRF, determined 
in previous studies, ranges between very large limits, namely 19.4 % and 65% (3, 5, 8). 
These differences are mainly due to the different criteria used in arterial hypertension 
assessment, mostly relied on simple observations or on the results of some previous 
studies, where the limits between normotension and hypertension were not established in 
concordance with a rigorous assessment. Moreover, in most of the studies, blood 
pressure was determined by Doppler method, and prevalence of hypertension in cats with 
CRF was determined only according to SBP value, by ignoring the DBP value (7, 8, 10).  

The aim of this study was to assess arterial hypertension prevalence and 
the risk factors associated to blood pressure increase in the cats with 
spontaneously occurring CRF. 

 
Materials and methods 

 
The researches were performed on 65 cats, aged between 4 and 18 years, 

diagnosed with CRF at the University Veterinary Clinics from Timisoara, during 
January 2006 – July 2009. The diagnosis of chronic renal failure was established 
by corroboration the case history with the clinical signs and the results of the 
laboratory blood and urine examination. All cats included in this study presented a 
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plasmatic creatinine concentration of higher or equal with 1.6 mg/dl at two 
successive measurements performed in an interval of 2-3 weeks. 

Blood pressure was determined by oscillometric method, with the Cardel 
Veterinary Monitor 9401 device, used for blood pressure control in dogs and cats. This 
unit determines systolic blood pressure, diastolic blood pressure, mean blood pressure 
and pulse frequency. Blood pressure measurement was performed at the thoracic 
member, at medial artery level, by using the cuffs with a width of about 30-40% of 
forearm circumference. In order to limit as much as possible the stress and consequently 
its influence on blood pressure, the determination was performed before the clinical 
examination, in the presence of cat’s owner. During blood pressure assessment cats 
were in a comfortable position, most of the times in sterno-abdominal decubitus, and the 
thoracic member was slightly removed from the body towards. Blood pressure 
determination was performed after a 15-minute accommodation of the animals with the 
room, staff and equipment. The cats that were too stressed were held by their owners, 
and the thoracic member was maintained at heart level. For each cat, the systemic blood 
pressure value was calculated as the mean of five consecutive measurements. Arterial 
blood pressure values obtained in the cats with CRF were compared with the ones 
obtained in 159 healthy cats, whose blood pressure was determined with the 
oscillometric method as well; these results were previously published (6). 

 
Results and discussions 

 
Blood pressure in the cats with CRF recorded large variations between 

individuals, its amplitude being of 82.8 mmHg regarding SBP, 61.6 mmHg in the 
case of DBP, respectively 62 mmHg for MBP (table 1).  

Table 1 
Descriptive statistics of the values of blood pressure and pulse frequency in 

cats with CRF 

Variables n Mean 
 

Standard  
deviation 

Standard 
error mean Range 

SBP (mmHg) 65 147.9 19.01 2.35 82.8 
DBP (mmHg) 65 100.8 15.92 1.97 61.6 
MBP (mmHg) 65 117.0 16.07 1.99 62.0 

Pulse frequency 65 146.2 20.84 2.58 117.8 
 

Compared with the mean BP values measured with the oscillometric 
method in clinically healthy cats, published in a previous study (6), in the cats with 
CRF the mean SBP, DBP and MBP values were higher with 15.8%, 25.2%, 
respectively 21.5% (fig. 1). Regarding SBP, the mean difference was 23 mmHg, 
and 95% of the differences were comprised between 18 and 28 mmHg. Similarly, 
DBP and MBP were higher with 25 mmHg in the cats with CRF than in the healthy 
cats, and 95% of the differences were between 20 and 29 mmHg.  
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Fig. 1. Mean blood pressure values in clinically-healthy cats and with CRF 

 
From a statistical viewpoint, the mean SBP, DBP and MBP values were 

significantly higher (p< 0.001) in the cats with CRF than in the healthy cats (table 
2). The results are similar with the ones achieved by Mishina et al. (5), in a study 
performed on 44 cats with CRI and 60 healthy cats, where BP was determined with 
the oscillometric method. Also, Kobayashi et al. (3) obtained mean SBP and DBP 
values that were significantly higher, with the Doppler method, in the cats with CRF 
(n=28) compared with the healthy cats (n=33).  

Table 2 
t-test for independent samples 

Independent sample t test 
 95% Confidence 

interval of the mean Variabile Mean 
difference 

Standard 
error 

difference Lower Upper 
t p 

SBPH – SBPCRF 

(mmHg) 
- 23.2 2.45 - 28.0 - 18.3 - 9.45 < 0.001 

DBPH – DBPCRF 

(mmHg)  
- 25.3  2.13 - 29.6 - 21.1 - 11.90 < 0.001 

MBPH – MBPCRF 

(mmHg)  
- 25.0 2.10 - 29.2 - 20.9 - 11.93 < 0.001 

Note: H –values measured in clinically healthy cats; CRF- values measured in cats with chronic 
renal failure 
 

In the cats included to this study, arterial hypertension was defined as SBP 
and/or DBP higher than 142/96 mmHg. These are the limits between normotension 
and hypertension determined after the statistical processing of the BP values 
measured in 159 clinically-healthy cats, published in a previous study (6). 
Considering these values as limits, the global arterial hypertension prevalence was of 
55%. It was observed that 50% of the cats with CRF presented a mixed hypertension 



LUCRĂRI ŞTIINłIFICE MEDICINĂ VETERINARĂ VOL. XLIII (1), 2010, TIMIŞOARA 
 

 322   

(systolic and diastolic) while only 5% of the cats presented diastolic hypertension and 
none of the cats investigated presented isolated systolic hypertension (fig. 2). 
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  Fig.2. Arterial hypertension prevalence in cats with CRF 

 
The literature data concerning arterial hypertension prevalence in cats with 

CRF ranges between very large limits, namely 19.4% and 61%. The differences 
between the studies approaching this problem are mainly generated by the 
different criteria used to define arterial hypertension. Along time, hypertension was 
defined as systolic blood pressure higher than 141, 160, 175 or 185 mmHg (3, 4, 5, 
7, 8). In this viewpoint, Kobayashi et al. (3), in a study carried out on 28 cats with 
CRF, determined a hypertension prevalence of 61%, starting from a SBP value that 
was higher than 150 mmHg, while Syme et al. (8) determined an hypertension 
prevalence of 19.4% in the cats with CRF. In the last study, performed on 103 cats 
with CRF, hypertension was defined as SBP value >175 mmHg. These differences 
may also be the consequence of the different techniques for blood pressure 
measurement and methods for determining the reference range (4, 8). 

The mechanisms that lead to hypertension in cats with CRF are still unknown, 
although there are several theories on this. One or more of the following mechanisms 
my have a role in the apparition of hypertension, as a result of chronic renal diseases: 

- reduction of sodium excretion, with secondary water retention and 
hypervolemia; 

- increase of renin secretion at juxtaglomerular apparatus level, mainly induced by 
the reduction of glomerular perfusion pressure, by the reduction of sodium concentration 
at macula densa level and also by the stimulation of the renal adrenergic receptors;  

- decreased concentrations of renal antihypertensive agents such as 
prostaglandins and kalikreins (1, 2, 9, 11). 

Depending on the stage of evolution of CRF (according International Renal 
Insufficiency Society classification scheme), the cats from this study were 
employed mainly in stage II and III IRC (fig. 3). 
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Fig. 3. Percentage distribution of cats according to classification of stages of CRF  

 
In 89 % of the cases the cats with arterial hypertension could be included 

in the first three CRF stages, while only 11% could be introduced in stage IV (fig. 
4). Similar results were reported by Syme et al. (10), who observed that 93% of 28 
azotemic and hypertensive cats were included in the first three CRF stages. 
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Fig.4. Percentage distribution of cats with arterial hypertension according to 

classification of stages of CRF 
 

Conclusions  
 

Blood pressure was significantly higher in the cats with chronic renal failure 
than in the clinically-healthy cats and the mean difference was of 25 mmHg.  

The prevalence of hypertension in the cats with CRF from this study was 55%. 
Hypertension was in a proportion of 92% a mixed one, while the isolated 

diastolic hypertension was observed only in 8% of the cases. 
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Hypertension was preponderantly met in cats with mild and moderate 
azotemia, respectively in the stages II and III of the chronic renal failure. 

Because arterial hypertension cannot be observed in all cats with CRF, blood 
pressure measurement should be performed in all cats with chronic renal diseases, in 
order to determine the stage and type of hypertension (systolic, diastolic, and mixed). 
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