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In trod uction
Asthma is defined as a chronic

inflammatory disorder of pulmonary airway
passages. It characterized by reversible
airflow obstruction causing cough, wheeze,
chest tightness, and shortness of breath. The
airflow obstruction is wide spread and
variable which is often relieved either
spontaneously or with treatment (l).

Asthma may arise as a result of
interaction between multiple genetic and
environment factors this is the case with
rnost of called allergic asthma that occur in
paticnts rvho exhibit acute imrnediate
hypersensitivity respoltses to define

environmental allergen, as a result of this IgE
is produced which sensitize mast ceils and
upon encounter rvith specific allergy they
secrets abroad bio-active mediators that lead
to reversible airway obstructioh 12, :;.

course systemic glucocorticoides and the
long terrn control medications lvtrich include
non steroidal anti inflammatory agents tike
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sttttute in the *eatment orsevere exacerbation or

cromolyn _ and nedocromyl, inhaledglucocortiEoides (4). Magnesium i, " g""OaIternative to suxamethonTum for pri,i.'g"lf
atracurium 

. 
during tracheal ';ntuUoiion

rechnique since magnesium iririLi;"';;"
release of acetyl choline from tfr. ,oior.
nerye terminals. Also, magnesium tends ioreduce the bronchial constii.tion ir';;;"
by relaxing the muscle around the bronchial
tubes (5, 6).

Serum magnesium level in asthmatic
adults was. significantly lower ;;r;;;;;
with general populationrlTl, with othei;.;;
control studies conducted on asthmatic aault
failed to demonstrate a signific.rt aiff.*r."in serum magnesium betieen patients with
asthma and controls (g,9).

Bronchodilating effect ofmagnesium sulfate was studied in t;asthmatic patients with mild attacks ;;concluded that intravenous infusion oi
YgSq produces a rapid and marked
bronchial ditatarion in boih mild and ,;;;;;
asthma and may be a unique Uror.tlui
dilating agent. Atso, it was found til il;;ions has been reported to have an inhibitJry
action on smooth muscle contraction, onhistamine lrelease from mast cells, and onacetylcholine release from .f,tlinrrgi.
nerye terminals and to have sedative acti"on
(t 0).

Even those patients labeled as poor
responders to conventional B- "goriritherapy achieved better pulmonary functionwith albuterol or meta properenol with
magnesium surfate (r r). These effects resurtin the relaxation of smooth muscle, theinhibition of chotinergic neuromuscular
transmission and the stabilization of mast
cells (12).
The protective effects of inhated magnesium
sulfate on exercise induced astlima i;children gave befter protective when
compared to salbutamol alone (13).

Magnesium sulfate aerosol alone did'not ind.cc broncrriar criratation; it criministrecl
botlr lrypersensitivity ancl hypcrreactivity ofthc lrrrrrrchirrt t.ec r. rrcctyictrori^c irrrt.cerr
incrernent of histamine i; the exhaled air
condensate. These findings allow bronchial
smooth muscles and mast cell to be regardeJ
as target for magnesiurn sull.ate (14).

. The present shrdy aim to evaluate the
role of nebulized magnisium sulfate in the
treatment of severe exacerbation of asthma.

'a tien ts a n d Meth od
A cross sectional comparati ve studycarried out on all patients rvith severeexacerbation of asth ma admitted to theemergency unit at Al-Sherqat general

hospita I at a .period between March &August . patients with severeexacerbation asthm a, a -44 :male and

2007. 80

36female their:age between 5 to 19 years.
. Carefu and thorough history wastaken . from ,al patients':regardi ng the age,sex, residenge,,:911 set of disease, . nocturnal

symptom S, .:activities, .sIeep :interruption,
school ,attendance, exercise number ofemergency vls its. After history taking, allpatients under gone complete physicalexamination include vital signs
measurements, Iength, chest examination tosure that patien ts had severe exacerbation ofattack of asthma regarding the level of peak
expt ratory ,flow .rate compared to thepredicted average normal PEFR (liter/min).
The asth ma pulmonary score table (2-1)

the patien ts with severeexacerbation' of asthma were classified
according to . the -gpe of severi ty to mildtermittent, mild persistent, :moderate

Then, all

rn

persistent and severe pers istent according tothe level of pEFR as rn table (2-2). Theclassification of asthma seventy accordin
the clinical assessment before treatment.

PEFR was taken for all pat;ents
before & after trea tment. The properdetection of pEFR was taken by asking thepatient to take breat h normally in relaxed
pattern and ask to take inspiration deeply andthen take off expi rati on as force as possible
to read the pEFR (li ter/min) using the peak
flow meter.

gto

. Then, all g0 patients were divided
into.two major groupr. Group l. 40 patientsreceived nebutized salbtrtamol alone0.l5mglkg and afrer l5 min full clinical
assessment of improvement clone inctudingt],. PIIFR, respiratory rate ancl heart rate.
Group II. 40 patients receivecl nebu lizeclsulllulnrnol 0. l5rng/kg rvith lrchrr lit,c<l
nragnesium sulfate 0.l5ml/kg. Also, fullclinical assessment of impr&ement done
after l5min including the p'EFR, respiratory
rate and heaft rate.

Data were analyzed by the ANOVA
analys.is using the generar rinear mocrer ofstatistical analysis (SAS institute).
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Evaluation the role of nebulizecl nrugnesiunt stilfate itr rhe rreatnrcnt of severe e.uacerbation ofasthma in children & adolescence.

e
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Frequency distribution of the
patients included in the study in table (3-l).
show that most of the cases of ,ir"i.
exacerbation of asthma in this study are mild
intermittent 30 yo, while mild p.riirtrnt are
26.25yo, moderate persistent 23.75% and
severe persistent20%.

From the table (3-2), there was more
significant increase in the means of pEFR
(liter/min) for all subgroups of mild
intermittent, mild persistent, moderate
persistent and severe persistent of the
patients age (5-13) years on 15 min after
receiving nebulized salbutamol with
magnesium sulfate than thiise receiving
nebulized salbutamol alone.

On receiving salbutamol alone the
mild intermittent, mild persistent, moderate
persistent and severe persistent subgroups
improved by sl.Byo, 54.gyo, 49.7"2 una
53.5% respectively.

While those receiving nebulized
salbutamol with magnesium iulfate they
improved by 67 .6%, 63.6yo, 63.6% and 63%
respectively. The table (3-3) show more
significant increase in the means of pEFR
(liter/min) for all subgroups of mild
interrnittent, mild persistent, moderate
persistent and severe persistent of the
patients age ( 14-19) years on 15 min after
receiving nebulized salbutamol with
magnesium sulfate than those receiving
nebulized salbutamol alone.

On receiving salbutarnol alone the
mild intermittent, mild persistent, moderate
persistent and severe persistent subgroups
improved by 49.9%, s)yo, 4g.g% und 52o/o

Table 3-4 shorv more significant
improvement in the means of reipiratory
rate (cycle/min).for all subgroups of;nilcl
intermittent, mild persistent, rnoclerate
persistent and severe persistelrt of the
patients age (5-13) years on 15 rnin afterrecei'i.g ,eb,lized salbutrr,ol *,itlr

Significant-differences were evaluated using
Duncan's multiple rang test. All statementi
of significance are based on the 0.05 level of
probability.

Results

ma_snesium sulfate than those receiving
nebulized salbutamol alone.

On receil,ing nebulized satbutamol
alone the mild- intermittent, mild persistent,
moderate persistent and severe 

-persisteni

subgroups improv,ed b1. 2O.S yo, lg yo,2l 
%oand 17.6 % respectiyely. While, those

receiving nebulized satbutamol with
magnesium sulfate they improved by 30.6
Yo,32 Yo,32 Yo and 35 % resiectively.

. From the table (3_5), it wis found
that rnore,significant improvement in the

.means of respiratory.rate icycle/niin).for att
subgroups -..of . ,mild -intirmittent, mild
persistent, moderate persistent and severe
persistent of the patients age (14-19) yearson l5 min after receiving nebulized
salbutamol with magnesium iulfate than
those receiving nebulized salbutamot alone.

On,receiving .nebulized 
salQutamot

alone the mild; intern inent, mild pe.rist"nt,
moderate -persistent .and severe :persisteni

lybgrgups,improved b-r, Ig:g Zo, 23 yo, lg.s
%o and 18.7 o/o-respectively. White, those
receiving nebulized salbutamol with
magnesium sulfate the1, improved by Zg.7yo, 32 yo, 29 e/o and 3 | ..6 %iespectivily.

From the table (3-6) show thaithere
are no significant difference in the percent
of increasing in the means of heart rate
(beat/min) for all subgroups of mild
intermittent, mild persistent, moderate
persistent and severe persistent of the
patients age (5-13) \,ears on I5 nrin after
receiving both fypes of treatments.

On receiving nebulized salbutamol
alone the mild intermiftent, mild persistent,
moderate persistent anC severe persistent
sub_eroups improved by 17 .g yo, t g.gZ, tS.a% and 2l % respecrively. AIso those
receiving nebulized salbutamol rvith
ma,gnesium sulfate they, rmproved by lg %:
16.8 oA, 15.5 %o 

.and 
lg % reipectively. 

-)

From the tabte (j_7)'it was found
that there are no signifi.,-ani diff.r.n.. in
tlie percent of increasins in the means of
heart rate (beat /min) fJr all subgroups of
mild intermittent, mild persistent, moderate
persistent and severe persistent of the
patients age (14-19) \.ears on I5 nrin afrer
receivin_{ both types of treatments.

On receiving neb,ulized salbutamol
alone tlte mild interniittent. nrilcl persistent,
nroderate persistent anct severe persistent
srrburoults irnproved br , S 0,t,, 219,o, lg %
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?1 7o respectively. Also, those receivin_e

nebulized - salbutamol rvith magnesium
sulfa-te the-r improved by l5 yo, 16yo-, 15,7 yo
and I 6.8 %respectively.

sulfate than those receir.ing nebulized
salbutamol alone.

For the a_qe 5 to 13 years, onreceiving neburizei sarbuiamor arone thesubgroups of mild intermittent, ,nildpersistent, moderate persistent and se!,ere
persistent improved b;, 20.5%, lgyo, 2i;i,and 17.6% respectivell,. While 

' 
tt os.receiving nebulized ialbutamot ;l;h

magnesium sulfate the-v,improved by SO..eir,
32yo, 32% and 3Syo rispectivety ana for theug" (14-19) years on nebulizei salbrturol
alone they improved by lg.g%,23yo, tg.iil,and 18.7% respectively. While thosereceived nebulized salbutamol with
magnesium sulfate-!h.), improved by 29.|io,
32Yo,2g% and 31.6%iespettir.ely. 

- '-'
These results agree u.ith ihe previous

findings (lZ, 13, l7). Th. pr.r.nt study also
agree with the results of the study done by
Sharma et al (1994) study the effect of
parantral magnesium sulfate on pulmonary
function in bronchial asthm a (ti) & other
results (lg,l9).

Study done bl.Gurkan et al (l ggg)
found that acute asthma attacks in .t,ilar.nnot responding to p2 agonist and
corticosteroids may benefit from magnesium
su.lfate therapy rvhen 92 a_gonist are in
adequate in preventing deteriolation (20).

There was agreement also rviitr a
study done in Tikrit reachin_e hospital in2006 by using intrar.enous magnesium
sulfate in the treatment of asthm a ej.
. Regarding the heart rate there was
increase in the heart rate for both types of
treatments but there are no significant
difference in the percent of increasin-g in the
means of heart rate for all sub groups of mild
intermittent, mild persisteit, moderate
persistent and severe persistent in both types
of treatments rv'hich n'ean that this ihcieasei-
in the heart rate is related to salbutamot
rvhich is cardiac stimulant , 

. and not to
magnesium sulfate and the use of combined
magnesium sulfate and salbutamol by
nebulization enable us to decrease the dosl
of salbutamol and to o!,ercome its side effect
of cardiac stimulation (Ij.l6).

Finally there \\.as no reeistered side
effect of nebulized nragnesium ,iiio,. in this
study So, it is regardeo as a sale clrrr_9
especially, by nebulization. The present stucly
conclude that;-

Asthma is a common problem in
children and adutts associated'with frigf.r
morbidity and mortaliry. It is a disease *iit,
generalized but reversible aiuuays
obstruction, bronchial hyper_responsiveness
and air_rva1's inflammati-oh and most of the
cases of asthma are allergic in origin (1, Z,i).

Asthma is an common disorder
affecting male and female .qu"tty. i*
prevalence has increased in the last decades
especially in the industriatized cbuntries
(2,3).It is more common in children than in
adults and it rvas estimated that 13.9 miilion
visits to phl,sician offices and hospitat oui
patients, 1.9 million emergency department
visit and 484000 hospitai admission rvere
attributed to asthma in USA in 2002 ( l6).

The study \vas conducted with the
aim of el,aluating the therapeutic effect of
nebulized ma_snesium sulfati clinically and
through evaluation of improvement on
pulmonary function of patients with severe
exacerbation of asthma.

The study show that most of the
cases of ser.ere exacerbation of asthma are
mild intermittent 30% rvhire mird persistent
26.2Yo, moderate persistent23.T% urd ,.u.r.
persistent are 20%. This agree with studies
done previousll, (8,9, I 0).

For the age (5-13) years on receiving
nebulized salbutamot alone the sub gror',p, o"f
mild intermirtent, milc persistent, moderate
persistent, and_ severe persistent improved by
5l .8yo, 45.9yo, 49.7% and 53.5%
respectively. While those receiving
nebulized salbutamol rvith magnesium
sulfate they, improl,ecl by 6l.6yo, 63.6yo,
63.6% and 63%o respectively and for the age

. ( l4- 19) years on satbutamol alone thJy
improved by. a9.9%, 50y0, 4g.g% and 50%
respectively. Horvever, or receiving
salbutamol u ith magnesiurn sulfate the!
improved by 59.5%, 60.goh, 59.4% and 62yo
respectively.

There \\,as also significant
improvernent in the nleans respiratory rate
(cy,cle/rnirr) of the _eroup of patient, ,..Liuing
nebulized salbutarnol rrlith nra_gnesiurn

I 7'ikrit il{adicul ,lourtrrtl 200[i; t J(?; l_g
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Evaluation the role of nebulized ntagnesium su,
asthma in children.& adolescence.

'1 .- *'

Nebulized magnesium sulfate shorv
remarkabie-improvement in the PEFR
(liter/min) for the patients with severe
asthmatic attack. Also, there was also
improvement in the respiratory rate
(cy.cle/min) for patients with severe
asthmatic attack who received nebulized
magnesium sulfate.

lfete in the treatment of severe exacerbation of

eren
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Table I ulmo score ('')

Asthma pulmonary score (pS)

Mild exacerbation
Moderate exacerbation
Severe exacerbation

Table Q-2) classification of asthma severity accord lng to clinical assessment
before treatment (ls)

Table (3-1) Frequency distribution of the patients accordin g to the age and [.pe of
se of asthma.

PEFR > 70 %
PEFR 40 -70%
PEFR 40%

PS<3
PS 4-6
PS >6

6

(cycle/min)I6years
RR

0

Accessoly
muscles

<30 c Ielmin Ielmin None None
2l-3Scyclelmin Terminal

iration Questionable

2
46-60
cycle/min 36-50cycle/min Entire

iration

3 >6Ocycle/min >50cycle/min
Inspirati on and
exp
No;

iration(None)' Maximal
activity

m toms
Night with PEF or

FEV
Continuous Frequent <6lyo >3lyo

istent

Step 3

Moderate Daily >lnight/week >60%-
<90% >30%

ersistent
Step 2
MiId

> 2 week
but< 1/ da

>2 night/month >80yo 20-30%

Mild intermitten
Step I

< 2 week < 2 nighUmonth >8jYo <0%

Age (years)

Severity

MiId
intermittent

Mitd
persistent

Moderate
persistent

Severe
persistent Total

(5-1 3) years
lr
t3.7s%

9

1t.25 %
8

t0%
6

75%
34
42.5%

l3
16.2s%

t2
ts%

ll
13.75%

l0
t2.?/o

46

57.59',0
24

30%
2l
26.25%

19

23 .7 5%
l6
20% 80

l00o/o
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Evaluation lhe role of nebulized magnesium sulfate in the lreatnrcnt of scvcrc cxuccrbatiotr t{
usthnru in children & adolescence.

Table (3-2) Effect of types of treatments on the means of PEFR (Liter/ rnin) for
rents accordin to of severi of asthma.

Significant difference (p S 0.05 )

Table (3.3) Effects of types of treatments on the means of PEFR (liter/min) for patients
t4-19 accordi to of sever of asthma.

Significant difference (p < 0.05 )

5-l 3

7

gp I neb.ullzed salb.utamol alone
gp II nebulized salbutamol withTreatment

mild
persis
tent .

liter/
min.

modc
rate
persis
tent
liter/
mln

mild
intermi
ttent
liter/mi
n

Mild
persis
tent
liter/
min

motle
rate
persis
tent
liter/
min

scverc
persist
ent
liter/m
in

on
admission
No
treatment

148.5
+13.9

139.5
+l l.g

1s6.3
*16.2

t44.3
* 15.5

148.8
+6. I

r 50.8
rg.3

152.8
*7

158.6
+g.g

After
treatment

225.5
*,t9.4

2t6.2
+16.2

234
*24.6

22t.6
*21.7

249.6
*9.5

246.8

*12.4

250
*10.4

258.6
* I4.g

Percentage
of
difference

51.8% 54.9% 49J% 535% 67.7% 63.6% 63.6% 63%

gpl s olalone
.-:.-:,". :"i .:...'': .i.. .:..
i '.':, i. '

gp II nebulized salbutamol with
magnesium sulfate

Treatment

rate
persrs
tent
Iiter/
min

sever'
e1
persis
tent . ,

Iiter/
min

mild '

intermi
ttent
liter/mi
n

mild
persis
tent
liter/
min

mode
rate
persis
tent
Iiter/
min

severe
persist
ent
litcr/m
in

on
admission
No
treatment

2t2.8
*,4.3

22r
+2.3

210.8
*4.5

220.3
*2.6

214
*4.3

201.2
+5.6

214.4
*5.2

t97
*5.9

After
treatment

319.1
*6.4

33 r.s
*3.6

3r6.r
+6.9

330.6
*4.2

341.5
+6.5

323.6
+9.3

341.8
+8

3 r9.5
*9.3

Percentage
of
difference

499% s0% 49.9% 50% 59.5% 60.8% 59.4% 62%
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I

sever
e

persis
tent
Iiterl
min
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Eva-luqtion the role of nebutized,
asthma in chiidre, a rd;i;r;;.agnesium sul/ate in the trc,atment o/severe exacerbarton ct/

Table (3-4) Effects of types oftrea tments on the means of respiratory rate (cycle /min ) fortients 5-t3 accordi to of ofasthma.

Significant d ifference (p < 0.05).

Table (3-S) Effects of types of treatments on the means of respiratory rate (cycle /min) fortients 14-t accordin to ofs of asth ma.

Significant di fference .(psO.os)

,Treatment

MI

.: SeVef€

I ,r.,', ent
'cycle/
*minon

admission
No
treatment

55.5
+2.6

52.7
*6.3

56.6
+3.3

60'
+0.4

6
9

6 I

+0
60
*0.7

62.6
*.1.2

After
treatment

41.7
*4.5

45.5
+2.6

41.6
+6.3

41.6
*0.9

40.8
*0.6

40.3
+0.6Percentage

of
difference

20.s% t8% 2t% 17.6% 30.6% 32% 32% 3s%

Gp.I
alone

nebul ized butam Io

Severity

on
admission
No
treatment

55.7
*2

mild'
persis
tent
cycle/
min

55.5
*1.4

mode
rate
persis
tent
cycle/
min

56.6
*2.1

seyer

56.1

*1.4
s8.8
+0.7

persis'
tent'.1
cycle/
min

60.6
+0.6

s8.6
+0.9

severe
persist
ent
cycle/
min

60.7
*0.7

After
treatment

45.2
*1.5

42.5
+0.9

46.1

*1.5
43
+0.9

41.3
+0.8

41.2
*0.9

41.6
*0,9

41.5
+0.9Percentage

of
difference

18.8% 23% 18.5% 18.7% 29.7% 32% 29% 31.6%

Tikrit Medical Journal 200g; 14(2): l _g

a

t

' 4l.g-
*1.2

52.5
+4.5

46.6
+3.3

with

min',

salbutamolgp nebulized with

mode
rate
persis
tent
cycle/
min



Evqluation llrc rolc of nebulizcd nrugnesiurtt s.ulfute in rlrc rreatttrcnl of.sevcre exqccrbutiotr ofasthma in children & adolescence. : -r '" 'j: ...-; , , .; . '

Table (3-6) Effects of types of treatments on the means of H
5-r3 accordin to of severi

R (beat /min) for patients
of asthma.

Signifi cant difference. (p S 0.05 )

Table Q'7) Effects of types of treatments on the means of HR (beat /min) for patients age
t 4-19 accordin to of of asthma.

Significa rrt difference (p S 0.05 )

9

gp I ncbulized salbutamol alone
gp lI ncbulizcd salbutalnol with

nesium sulfate

Trcltnrcrrt

Severity

mid
intermi
ttent
beaUmi
n

mild
persis
tent
beaU
min

mode
rate
persis
tent
beatl
m'n

sever
e

persis
tent
beaU
min

mild
intermi
ttent
beaUmi
n

miltl
pcrsis
tent
beaU
min

modc
ratc
persis
tent
beaU
min

scvcre
persist
ent
beat/m
in

on
admission
No
treatment

108.5
+1.5

108.5
t2

108.5
12

r 07.3
*2.6

lll.4
+1.7

il 1.8
+2.00

I t0.8
*l.g

ill
+2

After
treatment

r30
+4. I

130
+0

130
+.5.7

r30
+0

13r.6
+1.6

130.6
+0.6

n2
*2

r31.3
*0.6

Percentage
of
difference

t7.9% 19.8% 18.8% 2t% t8% t6.8% t5.5% t8%

gp I nebulized salbutamol alone
gp II nebulized salbutamol with

irrm sulfate

Treatment

Severity

mild
intermi
ttent
beaUmi
n

MiId
persis
tent
beaU
min

mode
rate
persis
tent
beaU
min

sever
e

persis
tent
beatl
min

mild
intermi
ttent
beat/mi
n

mild
pcrsis
tent
beat/
min

mode
rate
persis
tent
beatl
min

severe
pcrsist
ent
beaUm
in

on
admission
No
treatrnent

94.1
*4.3

97.5
+3. I

96.1
*4.6

100
*2.1

r08
+0,5

lll.8
+2.2

r08
t0.7

Ut.2
+5.6

r 18.4
*5.6

n5
+5

123.3
+3.3

124.3
+t.g

129.6
+3

t25
+2

131.7

.+2.8Percentage
of
difference

t8% 2t% t9% 23% t5% t6% 15.7% 16.8%

Tikrit Medical Journal 200g; l4(2); l _g

a

I

I12.7
+2.5

Aftcr
treatrnent

t

a


	



