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Abstract. F o u r t e e n  hyper tens ive  pat ients  hospi ta l ized in 
a paedia t r ic  in tensive care  unit  were  s tudied to eva lua te  
safe ty  and hypo tens ive  eff icacy of  in t ravenous  nicardi-  
pine.  Systolic and diastolic b lood  pressure  significantly 
dec reased  1 h af ter  the  beginning  of the  t r e a t m e n t  (1 gg/ 
kg pe r  minute) .  M e a n  decrease  in systolic b lood  pressure  
dur ing the  first 24 h was b e t w e e n  9.9% and 13.4% of  the  
initial value.  M e a n  lower ing of  diastolic b lood  pressure  
was b e t w e e n  16.7% and 25.6%. Nicard ip ine  did not  sig: 
nificantly affect  hea r t  ra te  with dose of  i gg/kg per  mi- 
nute .  No  clinical s ide-effects  were  obse rved .  Nicard ip ine  
could be  a first line drug for  the t r e a t m e n t  of  hyper t en -  
sion in paed ia t r ic  intensive care  units. 
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Introduction 

Nicard ip ine  hydroch lor ide  is a d ihydropyr id ine  calc ium 
channel  antagonis t .  I ts  p roper t i es ,  wa te r  solubili ty,  shor t  
half-life, rapidi ty  of  the rapeu t ic  r e sponse  and dose de- 
p e n d e n t  reduct ion  of  b lood  pressure ,  have  m a d e  it a first 
line drug  for  m a n a g e m e n t  of  hyper tens ive  episodes  in 
adul t  pa t ients  with vital  distress [8, 10, 15, 16]. T o  our  
knowledge ,  no da ta  are avai lable  abou t  uti l isat ion of  
in t ravenous  nicardipine  in children.  O u r  pu rpose  was to 
assess the  an t i -hyper tens ive  eff icacy and safety of  this 
t r e a t m e n t  in a paed ia t r i c  popu la t ion  hospi ta l ized in an 
intensive care  unit.  

Patients and methods 

Fourteen intensive care patients were included in the study. For all 
the patients, systolic or diastolic blood pressures were 10mmHg 
above the 95th percentile for age and sex [12] on at least three 
separate examinations over lh.  Mean age of the patients was 2.1 
years (range 9 days to 10.9 years). There were 5 girls and 9 boys. 
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Hypertension occurred after hepatic transplantation (n = 3), hepatic 
and renal transplantation (n = 2), small intestine transplantation 
(n = 1), surgical resection of coarctation of the aorta (n =5), 
esocoloplasty (n = 1), aortic thrombosis (n = 1) and hypertension 
after extracorporeal lung support (n = 1). Pressures and cardiac 
frequency were measured oscillometrically by an automated blood 
pressure recording system (Dinamap Critikon). Blood pressures 
were registered at the onset of therapy and after 1, 2, 3, 4, 5, 6, 12 
and 24 h. Initial infusion rate of nicardipine was 1 ~tg/kg per minute 
and was increased to 2 gg/kg per minute or 3 gg/kg per minute until 
therapeutic response. In one case, intravenous hydralazine was 
administered at the time of initiation of nicardipine therapy. 
Creatinine, sodium and potassium concentrations were measured 
before the onset of the infusion and after 24h. 

Results 

A t  the beginning of  the t r ea tmen t ,  m e a n  systolic b lood  
pressure  was 23.3 ( +  13) m m  H g  above  the 95th percen-  
tile and  m e a n  diastolic b lood  pressure  was 11 (-4- 7) m m  
H g  above  the 95th percent i le .  

The  course  of  b lood  pressure ,  with a dose  of  1 gg/kg 
per  minu te  is shown in Fig. 1 and 2. O n e  hour  af ter  the 
beginning of  the t r ea tmen t ,  systolic and diastolic b lood  
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Fig.1. Changes of systolic blood pressure over time in hypertensive 
children with intravenous nicardipine I gg/kg per minute (mean 
_+ SEM) 
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Fig. 2. Changes of diastolic blood pressure over time in hyperten- 
sive children with intravenous nicardipine 1 gg/kg per minute 
(mean + SEM) 

pressures were already significantly decreased (P < 0.01). 
Mean lowering of systolic blood pressure during the first 
24h was between 9.9% and 13.4% of the initial value 
(Fig. 1). Mean lowering of diastolic blood pressure was 
between 16.7% and 25.6% (Fig. 2). 

In four cases, doses had to be increased from 1 to 
2 gg/kg per minute and in 2 cases from 2 to 3 gg/kg per 
minute. Not enough patients received these doses to 
consider evolution of their blood pressures. 

No clinical side-effects were observed. Mean cardiac 
frequencies did not vary significantly (P > 0.05). Sodium, 
potassium and creatinine concentrations after 24 h were 
not significantly different from the base-line levels. 

other antihypertensive agents are used in intensive care 
units. All these agents have potential side-effects: cyanide 
toxicity with nitroprusside, increase of myocardial oxy- 
gen consumption with hydralazine and diazoxide, heart  
block and heart  failure with labetotol and other [3-adren- 
ergic blocking agents. Angiotensin-converting-enzyme 
inhibitors might be ineffective in patients with non-renin- 
dependant hypertension. Diuretic agents are dangerous 
in patients with volume depletion, as a consequence of 
hypertensive crisis [4, 7]. 

Nicardipine metabolism is mainly hepatic. Therefore,  
doses have to be adjusted in case of liver disease but not 
in patients with renal insufficiency [9]. An interaction 
between cyclosporin A and calcium channel antagonist 
has been described [3]. The same cytochrome P450 
(P450 IIIA) is probably involved in the metabolism of 
cyclosporin A and calcium channel antagonist [6]. Thus, 
calcium channel antagonists, especially nicardipine, in- 
crease blood cyclosporine levels by their inhibitory effect 
on the hepatic metabolism of cyclosporine [14]. Con- 
sequently, blood levels have to be carefully monitored 
and doses of cyclosporin A adjusted in case of co-admin- 
istration of these drugs. 

Because of its pharmacodynamic and haemodynamic 
properties nicardipine appears to be a first line drug for 
treatment of hypertension in paediatric intensive care 
units. We propose a very simple regimen for intravenous 
nicardipine treatment in children: an initial infusion rate 
of i gg/kg per minute which could be increased to 2 or 
3 gg/kg per minute according to the course of blood pres- 
sure. 
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cium channel antagonists [13]. It reduces cardiac oxygen 
consuption [5] and has a myocardial protective effect 
[11]. These properties are especially important for man- 
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