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Clonidine Therapy for Attention Deficit Hyperactivity
Disorder in Children

evaluate the effect of clonidine administration. [t was given initial-recrujted dose of 3
mg/kg/da_y which was gradual}y incrgasetl weekly and divided b:d:s ortd.s. All cases

tivity score with Tespect to pretreatment leve] and this score showed significant rise after
clonidine withdrawa) (P<0.05). The activity score was significantly higher in those with
low hemoglobin Jeve] when compared with normal hemoglobin group. Generalized ac-
tivity in EEG wag detected in 55% of cases and there was not any significant relation be-
tween the presence or absence of abnorma] EEG pattern and the activity score either be-

iron therapy in cages with a low hemoglobin level,
Introduction Attention deficit- hyperactivity disorder ( ADHA) is a common psychi-

atric syndrome in childhood. It is most ment programs that provide the basic ed-

often presented with hyperactivity, inat- ucational and behavioral modifications
tention, impulsiveness and behavior as well as socialization skills (Hunt et a]
problems that disrupt norma childhood , 1986).
development. (Grohan, 1991). .
The present study was designed to

The etiology of ADHD remains uncer- eévaluate the effect of clonidine as a part
tain; however, several factors have been of pharamacologic therapy in the treat-
broposed as precursors to jts develop- ment of ADHD in children.

ment. The underlying pathophysiology
appears to involve biochemica] defects Material and Methods The study
in the Neuro-transmission of catechola- Was conducted on 20 children who met
mines. (Mercugliano 1993), clinical and rating scale criteria for
ADHD according to the Arabic version
Norepinephrine is known to enhance of Conner's Parent Rating  Scale.
excitatory inputs, resulting in increase in All subjects were expressed to a struc-

the level of alertness and arousal and ‘stured interview that included:
may - contribute to the hyperexcitable 1" Clinical evaluation (age, sex, weight,
state of ADHD patients (Santora and height),initial blood pressure, relevant

Hart, 1992), anti-or perinatal events and relevant past
. . history.
A combination of non pharamacologlc 2. Psychometric studies:

and pharamacologic therapy should be
used. The former must include develop-
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a. Assessment of the activity level score
using "The Arabic version of Conner's
Rating Scale”" (El-Dafrawi et al, 1990).
b.IQ using "Stanford Binet" test. Cases
with IQ less than 55 were excluded from
the study.

3. Laboratory investigations:

a. Hemoglobin estimation.

b. EEG

Clonidine was given as an initial dose
of 3 mg/kg/day in the evening. The dose
was gradually increased weekly and di-
vided BDS or TDS according to the
Child's response or the appearance of the
side effects. The maximum dose was 6
mg/kg/day . The drug was continued for
8 consecutive weeks. Re-evaluation of
the children was done after complete
withdrawal of the drug which was done
over a duration of 2 weeks.

Results

I Clinical Findings:

The studied 20 hyperactives were 14
males and 6 females with a mean age of
5.66%1.52 years. Their weight and
height percentiles lied within the normal
range for their age and sex. The weight
to height ratio for all studied children
showed that there is evidence of malnu-
trition. The mean systolic blood pres-
sure at the initial visit was 105.5+9.445
and the mean diastolic blood pressure
was 71.00%+-6.407 (Table I).

School grading of the studied cases:
Six of the children were enrolled into
elementary schools : two in the first
grade, 3 in the second and one in_the
third. Three were in kindergarden. Five
were not enrolled in any educational ser-
vices and 6 were dismissed of their kind-
er garden because of their disturbing be-
havior. The mean IQ value for all
children included was 73.4+12.51.

Response to Clonidine Therapy
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The cases were assessed using the "Ara-
bic version of Conner's scale" before,
during and after clonidine therapy. The
mean score of behavior rating had di-
minished significantly after clonidine ad-
ministration when compared with its
mean pretreatment value (P<0.05). Af-
ter clonidine withdrawal , however, the
mean score showed significant rise over
its mean values during active clonidine
administration (Table II).

Blood Pressure changes after Cloni-
dine Therapy

There was a significant reduction in the
systolic blood pressure during all follow
up visits when compared with its initial
value (P<0.05). As regards the diastolic
blood pressure, there was no significant
reduction in its values during follow up
from its basic value of initial visit
(P<0.05).

II Laboratory Changes:

A. Hemoglobin percentage:

Seventy percent of the studied children
had normal hemoglobin level(mean he-
moglobin level 11.25 gm%) while only
30% had low hemoglobin level
(9.1gm%).

Table III shows that before clonidine the
mean score level was significantly high-
er in those with a low hemoglobin level
when compared with a normal hemoglo-
bin group. After clonidine and iron ther-
apy. However, the difference between
the two means was statistically insignifi-
cant.

B. EEG:

There was generalized activity in the
EEG of 55% of cases. Table IV shows
that there was no significant difference
in the mean score level whether before
or after treatment between those with
normal EEG and those with generalized
activity.
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Table I Clinical data of studied children

[ e “‘RM
Cases[ agelys |sex| wt% ht% | wt/ht initial blood relevant relevant past
pressure peri-natal history
| systolic  diastolic
x | 1 55/121' M 24 20 0.95 90 60 - delayed
, talking
|2 6 [M| 30/ 60 057 | 100 70 - delayed
i talking
'3 4 |F | 95| 40 0.97 100 70 - delayed
‘ talking
4 8 F 701 50 0.96 110 70 - head
trauma
5 75 M 501 70 0.95 110 70 - meningitis
6 45 |F 101 20 0.95 | 100 60 toxemia delayed
talking
7 4 M| 70] 30 098 | 90 70 - delayed
talking
8 5 |F 971 30 098 | 110 80 - -
9 58/12| M| 20| 40 095 100 60 - delayed
talking
10 55 F 30! 80 0.96 120 70 - -
11 59/12) M| 30| so 0.99 110 70 - -
12 5 M 80 20 0.97 110 80 - delayed
talking
13 4.5 M 70} 40 0.95 110 70 - delayed
talking
14 8 M| 50| 80 0.98 100 70 - -
15 9 M1 90| 60 0.99 110 80 - delayed
talking
16 4 M 20{ 30 1.00 110 70 pre-maturity -
17 59/12 IM | 50] 50 0.96 90 70 - delayed
talking
18 65/12 |M 201 40 1.00 100 70 - delayed
talking
19 5 M 30} 60 0.97 110 70 - -
20 5.5 F 501 30 0.99 100 80 - -
|
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Table I The mean score of the" Arabic version of Conner's Rating Scale"

before and after clonidine therapy

r

Response to Score of the" Arabic version of Conner's Rating Scale”
clonidine before clonidine| during clonidine after clonidine
intake withdrawal

Good response | Range :18-26 Range: 8-25 Range: 17-23
Mean :21 Mean: 9.9 Mean :20.1

Mild response | Range :23-26 Range:16-19 Range: 20-24
Mean :24.7 Mean: 9.9 Mean :22

Poor response | Range :17-23 Range: 16-23 Range: 16-22
Mean :20.2 Mean: 19.2 Mean :19.7

Paired "t value between the score level before and after clonindine=8.34***

Paired "t" value between the score level during treatment and after withdrawal=8.21*

Table I1I: Effect of Hb level on score level before and after clonidine ad-

minstration
i Score level Normal Hb level Low Hb level "t
1 no mean ESD ho mean *SD
li Before 14 20.79 1.54 6 24.0 2.28 3.6987**
t After 14 10.93 422 6 125 4.28 0.7584
L

Table IV Comparison between score level before and after treatment

and presence or absence of EEG changes

l—:
Score level Normal EEG Abnormal EEG "yt

no mean * SD no mean * SD
Before 9 21 + 3.16 11 22 + 3.32 0.684
treatment
After 9 21.6 *= 6.02 11 3.71 + 332 0.4723
treatment

72




Discussion Clonidine is an antihyper-
tensive agent that exerts its action on
presynaptic neurons to inhibit the re-
lease of norepinephrine (Santro and
Hart, 1992).

The aim of this study was to evaluate the
effect of clonidine therapy in ADHD
children. Thus clinical, psychometric
and laboratory assessment were applied

to 20 children suffering from this condi-

tion.

The Conner's Parent Rating Scale dem-
onstrated a significant reduction in the
mean score level of hyperactivity after
clonidine administration. 60 %of the
studied children showed total improve-
ment, 20 % showed mild but not com-
plete improvement, and another 20%
showed no significant improvement in
their behavioral rating during treatment.
These results are in agreement with
those of other investigators (Hunt et
al,1986; Hunt et al ,1985; Raskin et
al,1984). The mean systolic blood pres-
sure was significantly lower during clon-
idine therapy. However, there were no
subjective symptoms and its values were
still within the normal range for age and
Sex.

As regards hemoglobin level, it was evi-
dent that low hemoglobin level was as-
sociated with a higher degree of hyper-
activity, irritability, restlessness and
decreased attentiveness in those chil-
dren. This can be further supported by
the work of Oski et al.(1978; Deinord et
al,(1986); Lozoff et al,(1987), who re-
ported that iron deficient children appear
to be more disruptive, irritable, restless
and less attentive than a similar group of
children who were not iron deficient.

Thee biochemical link between iron defi-
ciency and psychological function is
suggested to be related to abnormal cate-
cholamine metabolism where monoa-
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mine oxidase enzyme which deaminate
norepinephrine and other amines, needs
iron during its activity
(Millichap and Goldrey, 1967).

In this work, EEG done for the studied
children reveals abnormal patterns in
55% of cases in the form of generalized
activity. These results are supported by
the work of Kenny et al.(1971); Shay-
witz and Shawtiz, (1984), who reported
that non specific EEG abnormalities are
evident in half of the affected ADHD
children. This study did not reveal any
significant relation between the presence
and absence of abnormal EEG patterns
and the level of hyperactivity in children
either before or after treatment.

The most common side effects of
clonidine therapy were excessive sleepi-
ness(80% of cases) and anorexia(35%).
These transient symptoms were apparent
only during the first few weeks of cloni-
dine adminstration.

While the main effect of clonidine is to
increase calmness and frustration toler-
ance but not diminish distractibility, the
main effect of methyl phenidate (MPH)
is to focus attention. A combination of
clonidine with "MPH in the treatment of
children with ADHD may give better re-
sults of improvement and permits a
much lower dose of MPH with little
effects especially with those whose
symptoms are more difficult to control
or those who have only partial response
to clonidine alone.
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Principles of Drug Treatment
in Chronic Elilepsy:

Choice of drugs made according to seizure type and previous
treatment history.

Treat with one or a maximum of two anticonvulsants.
There is no placeacdfor therapy with more than two drugs

Choice of dosage should be that which produces the maximum
seizure reductione with out toxicity.

Recognize that there are limits to drug therapy, and that
some patients' seizures are intractable to currently
available drugs.

Do not overtreat. Gaurd against drug toxicity.

Avoid sedative drugs unless they confer definite benifit.
Drug changes should be made sloely and patients should

be aware that there may be a transient exacerbation of
seizures during the change-over period.

Ciba Geigy
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