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Abstract  To assess the role of  dex-  
amethasone  t reatment  as a cause o f  
sys temic  hyper tens ion  and associa ted  
compl ica t ions ,  b lood  pressure  was 
regis tered p rospec t ive ly  before,  dur- 
ing and after a 4 -week  dexametha-  
sone course in 22 neonates  with 
chronic lung disease.  In all pat ients  
systol ic  b lood  pressure  rose signif i-  
cant ly  during t reatment  (median  rise 
34 m m H g ,  range 4 - 9 5 9  m m H g ) ,  
wi thout  compl ica t ions  at t r ibutable to 
hyper tension.  In all  but  one pat ient  
b lood  pressure  re turned to pretreat-  
ment  values  within 2 weeks  after 
s topping dexamethasone  treatment.  

K e y  w o r d s  Hyper tens ion  �9 
Dexamethasone  �9 Chronic  lung 
disease  

Introduction 

Bronchopu lmonary  dysp las ia  is f requent ly  compl ica ted  
by  sys temic  hyper tens ion  and dexamethasone  t reatment  is 
one o f  the contr ibut ing factors [1, 11-13].  Some  reports  
suggest  dexamethasone  induced  hyper tens ion  is t ransient  
[12, 13]. Severa l  compl ica t ions  at tr ibuted to hyper tens ion  
are repor ted  in the l i terature and raise the quest ion o f  in- 
dicat ions for  t rea tment  [1, 5, 7, 9], We  ant ic ipated that 
dexamethasone  induced  hyper tens ion  is indeed transient  
and wel l  tolerated and does  not  need to be treated imme-  
diately. We therefore  p rospec t ive ly  regis tered b lood  pres-  
sure before,  dur ing and after a 4 -week  dexamethasone  
course in babies  with chronic  lung disease  and looked  for 
compl ica t ions  that might  be associa ted  with dexametha-  
sone induced hyper tension.  

Patients and methods 
Twenty-two patients (11 males, 11 females) were included in the 
study. Their median birth weight was 1087 g (714-1920 g) and 

gestational age 30 weeks (25-36 weeks). Steroid treatment was 
started at the median age of 25 days (8-56 days). Chlorothiazide 
and spironolactone were given to all patients as part of the overall 
management of infants with chronic lung disease. No patient was 
treated with theophylline. 

Infants were selected for steroid treatment when they remained 
oxygen dependent beyond the 1st week of life and showed no im- 
provement in oxygen dependency during the previous 3-5 days, 
after exclusion of treatable conditions, such as patent ductus arte- 
riosus, idiopathic persistent pulmonary hypertension, congenital 
heart disease and sepsis or pneumonia. In all patients dexametha- 
sone was administered during a 4-week course: 0.6 mg/kg per day 
for 3 days, then 0.3 mg/kg per day for 3 days with subsequent ta- 
pering of the dose over a 3-week period. 

Blood pressure was measured by a noninvasive oscillometric 
method. At least 30 measurements per 24 h were available, from 
which the mean value of the systolic pressure was calculated for 
follow up. Registration continued for 3 weeks after the end of dex- 
amethasone treatment. 

During the observation period the neurological status was 
assessed by clinical examination and brain ultrasound. When 
high systolic blood pressure was noted an electrocardiogram 
was performed looking for left and/or right ventricular hypertrophy. 
From the 40th postnatal day, an examination of the retina was done 
repeatedly as a routine screening for retinopathy of prematurity. 



574 

140 

== 

=. 120 o, 
"o 
--= 100 

80 

40 

20 

F P<O-O001 --~ r P <0.0001 - ] 

I Ns I 

During dexa 

Before dexa After dexa 

Fig 1 Maximal systolic blood pressure (mean + SD) before, dur- 
ing and 2 weeks after dexamethasone (dexa) treatment in 22 pa- 
tients with chronic lung disease. NS not significant (P = 0.19) 

T a b l e  1 Numerical data 

Patient Systolic blood Systolic blood Systolic blood 
number pressure before pressure during pressure after 

treatment treatment treatment 

1 82 116 68 
2 86 113 100 
3 82 117 59 
4 66 101 85 
5 79 124 71 
6 75 116 79 
7 88 121 75 
8 47 95 57 
9 58 109 73 

10 62 121 80 
11 99 115 77 
12 87 145 75 
13 62 96 54 
14 97 101 80 
15 93 123 82 
16 75 96 75 
17 66 107 60 
18 93 108 69 
19 48 66 64 
20 69 94 54 
21 70 88 68 
22 92 t03 61 

According to DeSwiet et aI. [4] we defined systemic hyperten- 
sion as a systolic blood pressure repeatedly above 113 mmHg 
(P95); antihypertensive treatment, however, was considered only if 
associated complications were documented. 

Results  

Mean systolic blood pressure rose significantly (P < 
0.0001) during dexamethasone treatment (Fig. 1, Table 1). 

In nine patients systolic pressure rose above 113 m m  Hg. 
In one of  them treatment with hydralazine was started be- 
cause of  a systolic blood pressure above 140 m m H g .  The 
median rise in systolic blood pressure was 34 m m H g  
(range 4--~59), with a max imum blood pressure after a 
median o f  8 days (range 2-->24) of  dexamethasone treat- 
ment. In all but  one patient systolic blood pressure was 
< 95 m m H g  2 weeks after the end of  steroid treatment 
(P < 0.0001). There was no significant difference in sys- 
tolic blood pressure before starting and 2 weeks after the 
end of  the dexamethasone treatment (P = 0.19). Hyperten- 
sion was not complicated by left heart failure or signs of  
left ventricular hypertrophy on electrocardiogram. On 
routine ophthalmological  examination, no signs of  hyper- 
tensive vascular  changes were noted. 

Discussion 

To evaluate the causal role of  dexamethasone in systemic 
hypertension in infants with chronic lung disease we delib- 
erately did not choose a placebo-controlled trial. Although it 
has not been established that long-term pulmonary or neu- 
rodevelopmental outcome is improved, the acute short-term 
improvement in pulmonary function with earlier weaning 
from mechanical ventilation makes it rather unacceptable to 
give placebo to infants in whom dexamethasone treatment is 
clinically indicated. Concern about the potential adverse ef- 
fects of  dexamethasone precludes the treatment of  infants in 
the absence of  a clear indication. The study of  the adverse 
effects of  dexamethasone therefore cannot be realised with- 
out the confounding influence of  the underlying disease. By 
using our pretreatment blood pressure as control data for 
each patient individually, the influence of  the numerous 
other factors contributing to Systemic hypertension in 
chronic lung disease was probably eliminated. 

The definition of  hypertension is controversial and not 
easy in newborns since blood pressure is related to post- 
natal age [5]. Anand gives values for severe hypertension 
related to birth weight  in preterm neonates: < 1000 g = 
RR s > 70 m m H g ;  1000-1500 g = RRs > 80 m m H g ;  
1501-2500 g = RR s > 90 m m H g  [2]. DeSwiet  et al. [4] 
defined hypertension as a systolic blood pressure greater 
than 113 m m  Hg, being the 95th percentile for blood pres- 
sure in infants studied between 6 weeks and 1 year of  age, 
who were awake at the momen t  o f  investigation. Harkavy 
et al. [8] considers as hypertension a systolic blood pres- 
sure above 100 m m H g .  Abman  et al. [1] defined arterial 
hypertension as three times a RR s > 115 m m H g  in pa- 
tients with oxygen therapy at home during the 1 st year o f  
life. According to DeSwiet  et al. [4] we defined hyperten- 
sion as a systolic blood pressure greater than 113 m m  Hg. 

Hypertension as a complication of  dexamethasone 
treatment is repeatedly reported in literature [12, 13], In 
some patients there is a significant rise in blood pressure, 
both systolic and diastolic, without development  of  hyper- 
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tension [5, 7]. Fauser et al. [6] showed that blood pressure 
rose and diuresis increased after administration of a single 
dose of dexamethasone (0.25 mg/kg) in hypotensive ex- 
treme low birth weight babies who were treated with vaso- 
pressors and catecholamines without succes. Emery and 
Greenough [5] showed that both early and late treatment 
with dexamethasone can raise systolic pressure signifi- 
cantly in premature babies independent of their postnatal 
and postconceptional age. Brozanski et al. [3] evaluated 
the effect and side-effects of pulse dexamethasone therapy 
started at 7 days postnatal age in very low birth weight in- 
fants at high risk of having chronic lung disease. Mean ar- 
terial pressure increased in a transient way in the pulse 
therapy group during each administration of study drug, 
but no infant could be classified as hypertensive. In the 
studies of Yeh et al. [13] and Werner et al. [12] there was 
no significant difference in blood pressure between dex- 
amethasone treated babies and controls 2 and 4 weeks af- 
ter treatment had ceased. Their findings suggest that dex- 
amethasone induced hypertension is not chronic and that 
persisting hypertension must be explained by other factors. 

In our patients there was a significant rise in systolic 
blood pressure during dexamethasone treatment, occurring 
mostly within the first 2 weeks of treatment. In only 9/22 
did systolic pressure exceed 113 mmHg and hypertension 
did not persist after stopping treatment. No complications 
attributable to arterial hypertension were present. The 
rather low occurrence of very high blood pressures and the 
lack of complications may be explained by the systematic 
administration of diuretics as part of the respiratory man- 
agement of chronic lung disease, but this was not proven 

since all our patients were equally treated. Hydrochloroth- 
iazide blocks chloride and sodium retention in the kidney 
and spironolactone acts by an aldosterone inhibiting effect. 
Sodium retention and hyperaldosteronism are factors con- 
tributing both to the genesis of hypertension in bron- 
chopulmonary dysplasia. The association with diuretics 
may have given a more gradual increase in blood pressure 
(maximum increase in our patients occurred on day 8 ver- 
sus day 4 in the study of Greenough et al. [7]), perhaps al- 
lowing adaptation to the hypertension. Perlman and Volpe 
[10] showed that chronic hypertension altered adaptive re- 
sponses in both cerebral and renal blood flow so that it is 
well tolerated and that acute decreases in systolic blood 
pressure to normal values by captopril were accompanied 
by oliguria and neurologic abnormalities (seizures). It is 
possible that the time period in which systolic blood pres- 
sure raises is more important in causing complications than 
the maximum value of systolic blood pressure in itself. 

Our data confirm previous reports that dexamethasone 
raises blood pressure in babies with chronic lung disease 
in a transient way. Complications related to hypertension 
do not occur even with a systolic pressure up to 113 mm Hg, 
so treatment is not necessary. Close monitoring without 
antihypertensive treatment may avoid the addition of 
more drugs to the already complicated drug combination 
frequently administered to neonates with chronic lung dis- 
ease. Association of diuretics does not prevent the rise in 
blood pressure, induced by dexamethasone, but may prob- 
ably temper its degree. When hypertension persists for 
more than 2 weeks after stopping dexamethasone treat- 
ment other causes should be considered. 
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