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Absiract - Treatment af acule asthma fv based on rapid
reversal of Bronchospasm and arresting airway inflammation,
This study way dowe to determine the effect of infrovensis
MgSi)y for fmprovement of pulmenary function in patients with
aowle asthma non - responding to reufize therapy.

doablee  Blind,

conducted on 45 patients, magnesivm sulfate group, n=48, aged

Thiv  randomized, comfrofled  study  was
12-85 years, 26 men, 22 woren, and conlrol [salfme) group,
n=33, aged I5-80 years, 17 men, 16 women, who had nat
resporded o rowtine treateent. Peak expiratory  flow rate
(PEFR) way done before MzS0y (25 me'kp) and normal saline
(160 ml) ay & baseline eriteria and after infusion of deugs ot 30
mm and 3 hee Al patients were alvo given bronchedilators. The
main outeome wor PEER, Data were analyzed by y2 and tten
and differences between each point, were considersd significant
af g LS.

The Peak expiratery faw rate 3 s after baseline increayed
in MpS0 4 group in comparison with saline group (82680 = 5.8
versus 74 * 87 p 00021, The number of breathing in
Mg50y ways also inereased at 30 i and 3 hr after baseline,
Cyanasts, digphoresis and wse of respiratery accessory musclis

by patients were decreqsed in MgS0, in comparisen with saline
EFRLE,

According to the results, it is suggested that MpS50y cun be
an adjunct agent for fhe treaiment of palients with acute non-
respopding asthmd,
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INTRODUCTION

Despite advancing knowledge of the  pathophy-

2

siclogy and treatment of asthma, s morbidity and
mortality are on the rise (1.2} To help avert this trend,
clinicians and patients must focus their attention on the
early  identificalion  and  treatment  of - asthma
exacerhation, Management of severe acule asthma
attacks sometmes brings difficulty to the physician (3).
The goal of management of patients with Tespiratory
failure is to restore them 1o a state of guiet breathing,
without complication. This goal is often achieved by
pharmacalogy alone (43, Broochodilator management
of acute severe asthma has evohed considerably in
recent years. Bela-2 agonists have emerged as the singls
most potent class of bronchodilators avallable, and the
inhalational route ol administration has proven 10 b
the most effective and least toxic method of delivery
except among apneic or highly uncooperative paticnts
(5. Some current treatment strategies have focused on
mtravenous  (IV) magnesivm sulfate  (MgS0y)
administration in some diseases (3. Magnesiem salfate
in an % form has been suggested as a treatment for
certain emergence conditions for more than 60 years
and it is currently proposed 1o be beneficial o treating
asthma, preeclampsia, eclampsia, myccardial infarction
and cardiac arrhythmia (6). Intravenous magnesium
sulfate has successfully been used in the treatment of
aeute asthma, ‘There is some evidence that the IV [oom
of MgS0y, can provide additional bronchedilation when
given in conjunclion with  standard  bronchodilating
agent and corticosteroids (7). One of the importam
problems for chnicians §s managing  drug-resistant
disease and non-responding patients. This study was
conducled to determine whether 1V MgS0,, when used
as part of & slandardized treatmenl protecol can

improve  pulmonary  function  in non-  responding
paticnts 1o therapy  with  beta-2 - agonists and
corticosteroids, presenting 1o the  our  pulmonary

department with exacerbation of asthmi



Indravenous magnesinm sulfate

MATERIALS AND METHODS

This was & randomized, double -blind, conreolled
clinical trial. Asthmalics aped 12-85 years o acute
exacerbation with a peak expiratory flow rate (FEFR)
less than 200 [1/mm) baving :n hronchadilatars,
corticosteroids and requiring assisted venlilation were
included.  All patients, who had noet responded to
tregtment during next 6 (hrl owere selected [or this
investigation,  They rendomized o receive
treatment with MgsOy (25 maky, as MgS0, grooup) or
saling (100 ml normal saline, as placeha group). Drugs
were given as infusion over the 30-45 minutes. For all
patients peak cxpiratory flow, arterial hlood pas (ABGY,

Lk

Wers

vital signs, rate of cyanosis and diaphoresis, and use of

respiratory accessory muoscles were monilored  before

starling trealment (as bascline findings). At the start of

Mgsih,  or placeba,  patienls  were  monitored
continuously for & hr. MgSO, scletion and  normal
saline were coded und dispensed in identical containers.
Decoding was dong al the completion of the stady. All
the patients received axygen, neubolized salbutamel, TV
aminaphylin and corticostero PEFI was Lhe main
outcome  variable, Prothy-cight patients {uged  12-85
vears, 26 men, 22 women) as sulfate group and thirly
three patients (aged 15-80 vears, 17 men, 16 women) as
control group were studied, Data collected from this
investigation, were analyzed using x? and test and

w

difference between data was considered significant at
p={L0i.

RESULTS

MgS8(, group  showed  early and  significant
improvement as compared to placeho group in PEFR
al 3 mm, and 3 hours after stopping the infusion (p=
000, 95%C1 = 11.85, 27.77). The clinical asthma score
alsiv showed significant improvement in the MgSO,
group al 30 mm and 3 hrs after stopping the infusion
(p=00003), PEFR at baseline was similar in the two
groups. 30 minutes after baseline (MaSOy and saline)
the mean {* SEM) increase in PEFR was greater in
the Mgs(y group (8281 = 6.7) than in the normal
saline proup (4632 £ B30 At 3 hr, increase in peak
flow was 826 = 5.8 m the MgSO, group compared
with saling group (p<0.003, 93%CI= - 558 -1377).
There was a significant difference in PEFR [rom
initiation of the infusion w 30 min (p=0.00, 95%C]=
-4001, -22.55) and 3 he later for the MgS0, group
(p=0.00, 93%CI= 1185 2777 There was also a
considerable decrease in number of hreathing ab base
lme, 300 min and 3 hroin Ma30y group (Table 13
Patients in MgS0, group had shown  significant
decrease in diaphoresis, cyanosis and use of respiratony”
aecessory muscles (Tahle 2.0

Hascline (the time of zerc)

20 min alter infusion

3 hr after infusion

MESOy, Saline Mgi0y Saline Moy Saline
FEFR 3146 = 56 300 £ 39 6281 £ 359 4652 £ B3 BRGD £ 58 478 = 87
Mo of breathing 3434 351 1.2 3330 442 anzz
Table 2, Frequency (%) of sume vadahles in MgS0y in comparison with saline group
Baseline 30 min 3 hr P, value
MgS0, Saline Saling Mes0,  Saline ¥
Diapharesis 14 (29.2) 20 (303 7 14 213 1210 {(121] 00z (743
Cranosis 17 (35.4) 15 22Ty 3 (6.3) 13 (19.7) Iizim sl 00003 [15.74)
Use af respiratony 4871007 2740 24¢78) 17(25.8) 11{22.9) 12{15.2) 006538}

dUCeERLY mnsoles

DISCUSSION

According o the results, it is suggested that MgSOy

improve  the  respiratory function in the
non-responding  patients  with  aeule  severe  asthma
presenting o the our pulmenary department. Tt could
improve and increase the peak expiratory fow rate and
decrease the number of breathing. The increase of
PR was slatistically significant in MgS50,; compared

can
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to {saling) group, thus magnesivm sulfale appears to be
sale and beneficial in patients who present with severe
acute asthma. This hnding could be supported with
other studies (1,32,4,7 8), Inhaled beta-2 agonists, oxvgen
and systemic conticosteroids are main slays of acote
care drug management, whereas other data support the
use  of inhaled  steroids, ipratropiom bromide,
magnesinm  sulfate (910,11 and  theaphyllin (4]
Assisted ventilation by [ace mask or intubating patiens,
a ventilatory strategy that prolongs exhalation time and
accepls hypercupnia minimizes Jung hyperinflation and



generally results in a good outcome. Nonresponding
asthmatic patients are important clinical problems for
clinicians, Some studies sugpested that administration of
systemic corticosteroids and  beta-adrenergic agonists
were  wseful for those patents (5, 10). Authors
suggested that MgS0, could be used as an adjunct
agent in the treatment of acute asthma (10,12), Mg30,
was used as an inhalation dosage form and as & vehicle
for nebulized beta-2 agonists in oacute asthma, It had
shown therapewtic effectivensss in those cases (9,11
Many reports bave shown that magnesium sulfaie has
certainly a role as an adjunct to traditional therapy in
asthma and asthma-like conditions and has been helpful
n the treatment of acute exacerbation of asthma (107,
Intravenous MgS0y may be uselul when conventional
treatment has failed (12,13). It seems clear that IV
MpsQ, also is effective for the suppression of bronchial
smooth muoscle contractions. Children who were treated
with IV MgSOy for moderate to severe asthma had
significantly  greater  improvement in shorl-lerm
pulmonary function without any considerable alteration
i blood pressure (14), suggesting a role for this agent
as an adjunct in the treatment of such patients, Ma2+
1% 4 natural calelam antagonist and intracellular Mg2+
15 thought 1o modulate smooth muscle contractions and
it is known to have a direct effect on calcium uptake,
resulting in smooth muscle relaxation (10, Finally ouwr
data also support previous studies [1510) that MgS0,
5 helplel in decreasing asthmatic  complications. It
scems that administration of MgaS0y in addition 1o
mprovement of pulmonary function and helpfulness in
the  trearment  of  our o patents  with  acule
nun-responding asthma, can decrease admission rate in
patients with acute severs asthma,
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