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ABSTRACT

Backgromnd: hMagresiom (Mg} is the second mest common imtmcellalar calion after polassiom (KL Mg is a cofacior
im many enzyme svaims in human cells and 1l has a predomisant role in normal myocalial physiology. Magnesaum
has been implicated in ihe complicaiions like amhythmias in acaie myoecardial infarction.  Objective: To know ihe
serum magnesium bevel in patients with acwie myocardial infarction and iis relation with arhythmia Stody design:
Descriptive cross sectional study. Stedy ploce & period: Department of Cardiclogy, TRMSS Medical College &
Eafatullah Cammumity Hespital (T & RCH), Bogra from July, 2003 m Movember, 2013 Sahjects; 50 patients with
acute myocandial mfarction were aclmiited o tbe Department of Cardiology, TRMC & RCH, Bogra Medhods: Data wene
collected Mrom patients of any age and both sexes with acate myocardial infarcion as determined by clinkcal Tesbanes,
G evidence and biochemical repon. Blocd sample for estimation of serum magnesivm level was collected as early
as passible within 24 hours of admission and Sth day of sdmission. Afler admission o OCL every patient was under
combinueus cardizs monitoring o see amd record any arrhythmia within 5 dayvs of onset of symploms Resalis: A iotal
ol S0 patients ol scube myocarchal iglarcivos were incloded in the study. The male o femabe ratio 16 the shedy group
was 3170 and the maximum incidesse of acute myvoeardial infarcton was seen in 5thoamd Gib decade. Arhythmia
developed in (32%) patients and in mapondy (57750 of patients with anterer wall M1 In the study group mean serum
magnesivm level in 30 patients om day-1 is 18039 amd om Day-5 05 2. 22005 Mean serum magresium level in 26
paticnts with anthythmin was 1,650 20 om day-1 and 19820, 25 on day-3 In the study group, mean serum magnesiam
level in 24 patsents withoul archythmaa wag 20520040 onoday- [ amd ZA860.52 on day-3. The dilTerence between the
magnezium level in patients with arbythenia and without archyihmia is staiically sigaificant on boik day- 1 and day-5
(peoth 0B PYC was the most common type (R2.5%) of ambythmia Conelosion: Scrum magnesinm bevels ane

sigmificantly loav in patients who develop armbvthmia in acute myvocardial infarction,

keey words: Coronary amery disease, acube myocardial infarction, senam magnesiom level, ambythemia

IMTRODLCTIOMN

Coronary artery disease (CALD) 15 the highest killer n
developed countries and 15 now an emergmg epademic
developing eountries ineluding Bangladesh, During recent
veurs, mere than =ix malhen people worldwide died of
[schemic heant disease, which was predicted to be the
leadmg cause denths all over the world'. A stedy showed
that peute myecordial mforction (AN 15 the leading
couse of denth m Bongladesh in the 4th decade of life?, In
Bungladesh, the prevalence of CAD was estimated s
L3/1000 i 2004 Y Several mvestigators documented om
asseeintion bebween mognesium deficiency ond coromary
arlery diseaset

19

Magnesiom Mg s the second most common mtreellulor
cotion after potassium (KF Mg 15 0 cofactor in more than
0 enpvme svstems in human sells and 1t hes o
predominant rele in nermal myvecsrdial physiology
Mormal magnesiom level 15 075 - L0 mmoll Mg
improves myecardial metabolism, nhibits  caleium
acoumulation and myocardial cell death, [t mmproves
vascular tome, penpheral vascular resastance, after lood
and cordwe output, reduces cardioe arrhythrmas  amd
mproves hpid metabohsm. Mognesiom also reduces
vulnerability fo oxygen denved free radienls, improves
endothelial function and  inhibats  plateler function
mcluding plateled aggregation ond adhesion®. Myocordial
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magnesim conceniration in patients with sudden death
due to ischemic beart diszase was Found to be very low®.
These findings directly correlated with the resulian
of  myocardial  infaretion,

complications sueh

arrhythmias.

HES

The reduwction of infaret size with magnesiom has
profound implications®.
Hypomagnesemia is an imporan rigk factor for post Akl
complication. It s been reported in variouws memational
siudies that the serum Bz level iz not only low al
adimission i cases of AMI bt also continues io fall even
for days afier the onset of ARIIILIZ Hy pomagnessemia
15 present in acule myocardial infarction (AWM as shift of
magnesium  from cellular  to  intracellular
cormpariments occur!3.

resgarch  and  clinical

exlra

Aonumber of elinical studies hove shown a Full in the
sanm magnesim conceniration within first 24 o 4%
hours after myocardiol mfarction', A stedy from
Rajasthan tried to determine the prognostic significance of
serum mognesium levels n scwte M Serom mognesiom
was found to ke significantly lowered on the first dayv and
1t gradually rmise to nommaol value by the twenty first day 15,
One stwdy of Dhaka showed that there is a significant
lower serum Mg and K level m AR then chrome THEY and
fall of serum Mz immediately after AR may be due to the
cntecholomme mdueed high FEA which causes bimdings
aid precipitation of Mg into the cells, resulting in a sudden
decrense i total plasma Mg level?,

s reported recently, intracellulor magnesnom levels are
reduced 1m0 patients with AMI This deliciency 15 mot
adequately reflected i serum  messurements, since
magnesim 15 predominandly an indracellular won and less
than 1% of town] body magnesium iz found in the
inravascular compariment! . Some studies alses found no
significant change of serum magnesium. In the laz decade
several reviews have been concerned wath the relevanee of
Mg m cardiac disease.

To the best of eur knowledge, very few studies have been
made on serum magnesinm level moscute myocardial
infarction m Hangladesh. Bun it seems o be essential o
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meensupe the semum level of Bz in AMI o improve the
management. With this objective the present study wall be
conductad.

OBJECTIVES

General:

T knovw thee serum magresiom level in patients with acuie
myocardial infarction.

Apacilic:

1. To study the serum magnesivm level in patiens with

acute myacardial infarciion

To siudy the pattern of archythmia in cases of

hy pomagne saemia.

3 To study the incidence of arthythmia in acute
mryocardial infanction.

[

MATERIAL AND METHODS

It was a descripiirve eross sectionn] study carried out in the
Departrment of Cardiology, ThMC & RCH, Bogra from
July, 2013 1o Movember, 2013, Fifty potients with acuie
myyacardial infarction were admitied i the Depariment of
Cardiology, Dota were collested from patents with acwte
myacardial infarction as detenmined by clinical features,
BECG evidence omd biochemicol reports of both sexes
irrespective of age. Blood samiple for estimation of serum
magnesiom level was collected os early as possible within
24 hourz of admission and on 3th dav following
admission. After admission te CCU every patient wos
unsder contimeous cardias monitoring 1o see and recond any
arthythmin within 3 days of onset of symptoms,

Dedailed history and thorough clinical eccamibnation was
performed through o formatted questionmaire with prior
informed conzent of the patients. Following investigations
were done ECG, Echoeardiogram, Cordiae Troponm [,
Serum electrolyies, Serum magnesiom, RBS, Serum

sreptinme, Serum lipid prefile. After collestion, all the
datn were entered in the SPR5 2000 statistical softwane and

were pnalyzed

As lacthities for estimation of serum magnesiom does not
exist in TS5 Medical College & Ratatullah Commmnity
Hospital, Bogra, the test was performed usimg Aulematic
Analveer in the Popular Dhagneste Cender, Dhaka via
Bogra branch of Popular Dhagnostie Center.
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RESULTS
Table-1: Types of Myocardial Infarction of the study
patients (=500

Type of MI Mo, of cases Pereentage
Amterior wall B1 21 42.0
Inferor wall BT 17 0
Amieroseptal o 180
AMmterolateral kil 3 &0
Total 500 (LN

Among 50 patients, 21 {42%) patients had anterior wall
ML, 17 {34%) patients had mferior wall ML, 9 (18%)
patients had anteroseptal B and 3 (6%} potwents had
anteralateral ML

Tahbe-2: Disinbuiion of patients with amhyvihmia m acute

myocardial Intarctiom (=500
Type of MI Patienis with Patients with
AMI (n=30) arrhythmia
P, () =240
Mo (%)
Anterior wall MI 21 (42%) 15 (37. 7%
Inferior wall Bl 17 (34%0) 6 423.1%)
Anierosepial b Rk 310.5%)
Anterolateral BT 3 (6% 7.
Todal S0 1000 260 100.0%45)

Among the 50 acwte myocardial infarction patients, 21
(42.0%%) had anterior wall MI of which 13057, 7%:)
developed arhyilumia, 17 (34%) patients had inferior wall
MI of which 6 (23 1%) developed arrhythmia, @ (18
had anteroseptal M patients of which 3 (11.3%) presented
with arrhy thimia and of 3 (6%} anterolatesal MI patients, 2
{7.7%%) developed arthyilumia. Table Mo 2 shows, number
of patienis who developed asthythmia out of 50 AR
patients.

Vol 3, Ne. 1, July 2014

Table-3: Scrum magnesium levels o patients with
arrhythmias (n=21)

Serum magnesiom Day-1 Percent [Day-5 Percent
levels (mgidl) (m=26} m=Z1}

<16 9 344 2 25
Lo 2,40 17 G54 17 1.0
=24 - - 2 95

Amomg 26 patients with arrhythms 9 (34.0%) had senm
magnesim level <16 mgidl and 17 (65.4%) had serum
magnesim level in betaveen 16-2 40 ma/dl on day-1. Chn
of 21 patients who developed arrhythmia 2 (9.5%) had
serum magnesiam level = 1.6 mgddl, 17 (21.0%%) had level
in between 16-Z40 mgdidl and 2 (9.5%) had serum
magnesim level = 2.4 mgidl on day-5 (Table 3.

Table—4: Serum magnesiom levels m patients withoot
arthythmias (n=24}

Senun magnesium Day-1 Percent Day-3 Percent
levels (mgddl) (m=24) (n=23}

=l i 125 - -
LG o 240 1% 792 14 G0.S
=24 2 23 9 9l

Aumong the 24 patents withouwt archyithima 3 (12.5%) had
serum magnesm level <1.6 maddl, 19 (79.2%) had serum
magnesim level im between 16-2 40 mgdd] and 2 (8 3%
had lewvel = 2.4 mgddl on day-1.

Ot of 23 patients without arrhythmdia 14 060.9%%) had
serum magnesium level i between 1.6-2.40 mg/dl and 9
139, 1%) had level = 240 mgddl on day-5 (Table 45,

Tahle-5: bcan senum magnesium level m Day 1 and Day
3 {n=500

Dhay-1 [Cay-3

hizan serum magnesimm
in 50 cases 186039 2. 26-0.50
hdean senum magnesium level in
patients with arrhythmia

L&5=0.26  1.98-0.25
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[ this eross seciional study of 30 patiends. the meam seram
magnesinn kevel on day-1 m all 30 patents was | 86-0.3%
ard the mesn senum magnesium level om day-5 was
226003,

In the present study, ol of 50 pabents 26 panents had
sgraficant ventmewler pramatione contractions’ ventneualar
tachyeardiad ventricular Nibnllation dunng their S-days
course m the hospatal, The mean seram magnesum level
in s group om day-l owas 163026 and day-3 was
| 98—k 25 | Table 3}

Table-6: Comparison of Serum Magnesiom lovel in
patients with Arrhythimas and without Archythmias (Oay-
1y (=300

Mo, of Sarum 1- P
cases  magnesian  valoe  valee
Taay-|

Mean serum

mﬂ:E:l'.H'-'!ﬂUm

lavel i patienits

with arrhythrmia i1 15— e 438 -=000]*

el serum

magnesiam level

in petients without

arrhythmn 4 2418-0.41

Daata were analyzed by wang isdependant stadent t-test,
Ll Hi?iﬁuml -

Toble 6 shows that oot of 500 patents, 26 patients hod
arrhythmins. The mean valwe of serum magnesmm on dav-
1 those with amhythmiss 1= 165-026 these withoul
arrhythmips 15 2080041 {p=0.iiHy There 15 0 sigmificamt
difference in the magnesivm level i patient with
arrhythmins and without arrhythmns,

Table-T: Companson of Serum Magnesiom level in
ratients with Arrhythimas amed withowt Amhythmiss (Oay-
31 =447

Mo, of Serum 1- P
goses  magnesivm value  valae
Digw=3
Menn serum mingnesium
Level in patients
with arrfvthma 21 L98=(k25 4,14 =r{d]

Menn serum mognesium
level in patient= without

arrhy thmn 23 24B-(r52

Vel 3, Moo 1 July 2004

Dda were anabyred by using independeni student 1-test, *
= Significant

Table 7 shows thal serum magnesium n patient with
arthythmia om Day-3 s 198023 withoat

arrhy thmia is 24805, There 15 o signifcant difference
harwean these two (peii Oy,

thise

CiCHE

Fig 1: Pattern of arrhythmia in cases of lypomagnesenmia

Figure 1 shows that the most common arrley tanda in our
shudy was PVC 31.4% followed by AIVRE 23.4%, AF and
VT 17.5%, and CHBE 7. M4,

Maortality: In the above study out of 30 patients, & patients
died during their 5 days hospital course. 4 patients died of
ventricular taehyveardia and wentricular fibrillation, 2
pateniz died of cardiae arrest horiaklity percentage was
2%

DISCUSSTON

Heart disease 33 the lethal cause of death both in
developing & developed coundries. Complications are
commonly seen in all Torms of acole myocardial
infarction, alihough the frequency and extent vary with the
severity of ischemia and infarcton. Major mechanical,
structural and electrical complications are seen with
significant. olten transmural inforction. Mizirioyva R e
alZl found that among tse patients with acute MI. 30%
Bad infersor wall, 43.97% had anterior wall infarctions,
6.03% had lateral wall and isolated posterior wall
infarctions. The present study shows 42% had anterior
wall infarctions, 34% had mfenor wall infarciions, 18%
had anterosepial wall infarctions and 6.0% had lateral wall
infarction. Present study shows that out of 30 AWM patients
57.7% anterior wall MI patients developed arrlwythmia in
their 5 days stay in ospital. The findings in sther types of
AL are, arrhyihmia developed in 23 1% of inferor wall
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MI patients,
anteralateral B patienis respectively.

11.5% and 7.7% of anterosepial and

In the presemt siudy of 3 patienis, the mean serum
magnesium kevel om day-1 moall 50 pabents was 1L86-0.3%
and the mean senum magnesnm level on day-5 was
22605 Abraham et al= reviewed magnesium level of
G5 conssguiive patients with an admission dignosis of
myocatdial infaretion. In owur  sudy
magnesim concentration were found low m pateent whe
had AW (mean 1.70 mg/dl, p=i001) or acule coronary
insufficiency (mean 161 mafdl, p=0.01), bui nod in the
control group or patients with non-cardiae chest pain
{mean 1.91 mg/dl).

acuke ST

Sachadeva et al® (1978} in 30 patiemis of myocardial
infarction determine the magnesium levels within 24
hours, 3th  and #ith  dayv and reporied as 1830087
mamh, 191-014% and 1.97-0008S as against control of
24400162 mgni®e. The valwes were statistically lower on
all the three days showing a progressive rise which s
simitlar to the present stody.

[ the present stody, the senum magnesiom level on day-1
was significantly lower (rmeanl 650267 in patients with
arrhyihmias  than those  withow arrhythmia
{meand 083—04 1y (p=0.001). There was an increaze in
sanm magnesim from Dayv-1 to Day-3 in both those with
arrhythmias  (mean 19%8-0.25) and thosa wathout
arrhyihmias {mean? 48-40.52) and the difference m both
aroup is signilfieant (pel0o] ).

Mhsirya KT et al=l found that in STEMI commenast
arthvihmia  encountered  was  premaiure  venirieular
complex (PYVCA0004% Ciher arthy thimias ohserved were
rhythm  (AIVEY 18%,
veptncular achycard (VT3 98% Misinva RK.J el

al2l found that in acute Ml commonest arrhvthmia

accelerated  idioventricular

encouniered was atnal fibnllation (AF) 8.05% and
vantricular fbollaton (VF 3.536% patients, The present
study shows that the most commuon arrhythma was PYC
51.4% followed by AIVR 23, 4%, AF and VT 17.5%, and
CHE 7.7, Dvekner T et al24 dunng their | years, 905
admiz=ion, 342 with acute myocardial infarction, 563
odher dingnoses were treated in the COU on admission
beath scute myvocarcial infarction and von AMI group had

sigmificantly  lower serum magnesium level tham as

Wioll 3, Moo 1, July 2014

reference group. The meidemce of serious venirieular
premature beats, ventricular tachycardia and veniricular
tibrillation on admission was signmficantly higher o the
hypomagnesemie  patients  with  acute  myocardial
intarction which 15 simalar 4o the present study.

CONCLUSION

This smudy concluded low magnesium level 15 an
significant cause of cardiac  arrhythmia o oacute
myocardial misrctien patients. The study was carried ol
im a single centre with small =ample size. S¢ the
conclusion of the study should not be considered as
absolute and further multicentre study with large sample
s 12 needed.
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