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Abstract

Objective: The present study was designed to examine thedence of
hypomagnesemia and hypokalemia in patients witlgestive heart failure (CHF) and
to evaluate the effect of the severity of the disean the plasma level of these cations.

Methods: The present study was conductediity patients with CHF who were
randomly selected from the patients admitted toioa¢dvords at Ibn-Sena Teaching
Hospital/ Mosul, during the period from March 2G05December 2005.

They were divided into 4 groups depending on sgvefi heart failure. The also
included 30 apparently healthy volunteers as arobgroup. Serum potassium Js
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magnesium (Ky), and left ventricular ejection fraction (EF%) weneasured for all the
participant in the study.

The difference in the mean of the studied pararadbetween different patient
groups and between patients and control group tusagesl using ANOVA test.

Results: The mean of $ was significantly higher in control group than ttha
group |, group I, group I, and group IV (p<0.0D0 It was also significantly higher in
group | than that in group IlI, group Ill, and groly (p<0.0001). The mean ofySvas
significantly higher in control group than thatgroup | (p<0.05), group Il (p<0.005)
and group IV (p<0.0001). It was also significarttigher in group Il than that of group
IV (p<0.05). The mean of EF% was significantly heghn control group than that of
group |, group IlI, group lll, and group IV (p<0.0D0 It was also significantly higher in
group | than that of group Il (p<0.05) and grodp(p<0.01).

Conclusion: The results of this study revealed that hypokalenaiad
hypomagnesemia are a common finding in patienth WHF, especially in severe
cases

Introduction

Congestive heart failure (CHF) represent a majdiipthealth problem, it is the
only cardiovascular disorders that has increasqa@malence in the recent years and it
has been E:)rojected that heart failure will be aomequse of morbidity and mortality in
the future”. Congestive heart failure provides a perfect milier the development of
electrolytes disturbances. Renal dysfunction, elemaof neurohormonal substances
and diuretic therapy represent the major contriyutéactors’. The common
electrolytes disturbances in CHF are hypokalemia dryponatremia. However,
hypomagnesemia is another common electrolytes atalities encountered in CHF
although it is usually not recognized by the ciiais®. Magnesium is one of the most
abundant cations in the body and the second mestifull intracellularly. It plays an
important role in neuromuscular activity as wellims number of metabolic processes
by acting as a coenzyfffle A considerable number of experimental, epidengjcil
and clinical studies are now available which painan important role of magnesium in
the etiology of cardiovascular pathol&tfl. Abnormalities of this ion may contribute to
the high cardiac arrhythmia associated with CHortingly the serum magnesium
concentration has been considered as an impontagh@stic indicator in patients with
CHF . This study is an attempt to evaluate the causd &midence of
hypomagnesemia in patients with CHF versus hypokial@nd to examine the relation
of hypomagnesemia with the severity of the illness.

Patients and methods:

Fifty patients with CHF (28 males and 22 femalesgyavincluded in this study.
They were selected randomly from the patients d@dahito medical words at Ibn-Sena
Teaching Hospital/ Mosul, during the period frommta2005 to December 2005. The
patients were divided into four groups accordinghte New York Heart Association
(NYHA) classificatio®. Group | (NYHA classes 1) includes 11 patientsr(éles and 5
females), their age ranged from 41 to 71 years witmean + SD of (53.3 +£14.5).
Group Il (NYHA classes Il) includes 13 patients rfalesand 5 females) their age
ranged from 38 to 73 years ( 52.6 +18.4). Group(NIYHA classes lll) includes 14
patients (8 males and 6 females), their age rafrgea 42 to 67 years (47.3 £20.2).
Group IV (NYHA classes IV) includes 12 patientsni@lesand 6 females), their age
ranged from 48 to 73 years (59.6 £16.7) .The stldy includes 25 apparently healthy
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volunteers (14 males and 1lfemales), their aggedrirom 40 to 73 years (49.9 £
17.2) as a control group.

Ten ml of venous blood was obtained from a suitédnlearm vein into plain tube.
The tubes centrifuged within 30 minutes, the sethem separated and kept in capped
plastic tubes in deep freeze (-20 C) until analySlsrum potassium ¢F level is
measured by flame photometer (Corning 400 Engf@n®erum magnesium () is
measured by atomic absorption spectrophotomer @AdomicSP9, Cambridge,
England§'®. Echocardiograph is performed for every partictpam the study to
determine the value of left ventricular ejectioaction (EF%) .

Statistical analysis was performed using the ANOMAt (one way analysis of
variance) to examine the difference in the meathefstudied parameters in between
patient groups themselves and between patient grang control group. All values are
expressed as mean + SD.

Results

The mean * SD ofyy and & and EF% of groupl, group I, group lIl, group IV
and control group are shown in table 1. Eleven (Rp#iients with CHF included in
this study had hypokalemia, while 8 of them haddmgpgnesemia, Four out of the 8
patients with hypomagnesemia had concomitant hypoka. The mean of \g was
significantly higher in control group than that group | (p<0.0001), group II
(p<0.0001) and group Il (p<0.0001), and group P@.0001). It was also significantly
higher in group | than that in group Il (p<0.00@hd group Il (p<0.0001), and group
IV (p<0.0001) (figure.1). The mean of @as significantly higher in control group than
that of group | (p<0.05), group Il (p<0.005) andcbgp IV (p<0.0001). It was also
significantly higher in  group Il than that of gqo IV (p<0.05). The mean of EF% was
significantly higher in control group than that gfoup | (p<0.0001), group I
(p<0.0001), group Il (p<0.0001) and group IV (p8@01). It was also significantly
higher in group | than that of group Il (p<0.G%)d group IV (p<0.01).

Table 1. Mean + S.D. of serum level of magsium, potassium
and left ventricular ejection fraction (B %) in Control group,
group | group II, group Ill and group IV.

Mean + SD
Groups
Swg mmol/l Sk mmol/l EF %

Control 1.06 +0.029 4.1+0.25 57.3+6.0
Group | 0.85+0.072 3.9+0.36 41.7+53
Group Il 0.73 £ 0.067 4.0+0.35 37.8+7.3
Group I 0.71 £ 0.067 3.8+0.31 36.1+6.2
Group IV 0.67 £ 0.062 3.7+0.43 34.8+4.7
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Fig. (1): Mean values of Serum magnesium (Y mmol/L) in control and patient groups.

(* significantly differ in  control group from respective values in group I, II, lll, and
IV.** significantly differ in group | from respecti ve values in group Il, lll, and 1V)
Discussion

eleven (2%) out of 50 patients with chf included in this dguhad hypokalemi
(s«x<3.5mmol/l). on the other hand 8 (16%) patients withi bhd hpypomagneserr
(Smg<0.7mmol/l), 4 out oB hypomagnesempatients were hypokalemic. when patie
are classified according to the severity (e disease, patients with sevchf (group iii
and group iv) had the higher incidence of hpypomeagmia, and hypokalemia
comparison with mild cas (groupi and ii). potasum imbalance in chf is largely due
alterations in distal renal tubule ancortical collecting ducts handling for this ic
which in turn affected by ma factors, like plasma passium concentration it se
aldosterone, and the distal delivery ofdium and watét**?'® the causes of
hypomagnesemian patients with chf is either due fncrease urinary loss and
decrease intaké. clinically, the most common cause is the use iafetic agents
specially the loop diuretics and to a lesserent thiazide diureti*®. the kidneys
maintain magnesium balance by excreting appropaiateunts of absorbed magnesit
two thirds of plasma magnesium is filtered at tlengrular level because one thirc
bound to the protein albumin. of the filte magnesium, 20% to 30% is reabsor
proximally; the major site for magnesium reabsanptis in the ascending limb of t
loop of henle. it follows that potent loop blockimliuretic agents commonly used
treating chf contribute significantly to lossof urinary magnesium and potassium
addition, altered renal hemodynamics (decreasedngialar filtration rate and
disproportionally greatedecrease in renal 7g)lasma floresult in increased filtratio
fraction as a consequence of heart fa®®!”) neurohormonal activation of the ret
angiotensimaldosterone system may also contribute to magnesiehetion perhaps
because of decreased magnesreabsorption in the proximal renal tubule from
expanded extracellular volume produced by aldone's effects on fluid retenti®*°)
reduced magnesium intake in patients with chf isalig develops in consequence
decrease magnesium absorption in the proximal shwile, this area is prone -
edema during the coursé chf leading to impairmet of magnesium absorpti 2,
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