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Abstract

Background: Phosphate depletion causes impaired
energy metabolism in myocardium, leading to
decreased contractility which leads to myocardial
dysfunction and arrhythmias.'”! Severe acute heart
failure has been described in several case reports in the
presence of severe hypophosphatemia.™*
Hypophosphatemia after cardiac surgery was associated
inotropic

with higher requirements of

hypophosphatemia  is

[16]

support.™ Correction  of

associated  with  improved cardiac  output.
Hypophosphatemia is a significant predictor of
ventricular tachycardia after myocardial
infarction®” and a correlation with arrhythmias has
been suggested in septic patients.® During correction
of hypophosphatemia, phosphate may precipitate with
calcium and cause hypocalcemia. It is important to
keep in mind that hypocalcemia can negatively

influence cardiac function as well.

Materials and methods: 32 eligible acute myocardial
infarction patients presented with low serum phosphate
levels were included in the study. Eligible acute
myocardial infarction patient with normal serum
phosphate level reported just next to each acute
myocardial infarction patient with hypophosphatemia
was taken as control. All Acute Myocardial infarction
patients (clinical feature, ECG changes and cardiac
biomarkers) with normal and low serum phosphate
level were subjected to the inclusion/ exclusion criteria.
Results: Mean left ventricular ejection fraction was
significantly low in low serum phosphate acute
myocardial infarction patients (32.4%) compare to
normal serum phosphate acute myocardial infarction
patients (38.3%) The difference of mean ejection
fraction of two groups was 5.9% (p<0.001).

Conclusions: Based on the findings of our study we
concluded that normal phosphate level with acute Ml

(myocardial infarction) faired better than patients with
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acute MI with hypophosphatemia in terms of left
ventricular ejection fraction and KILLIP score.
Keywords: Hypophosphatemia, Hypocalcemia
Myocardial Infarction

Introduction

Normal organ function and many metabolic processes
are dependent on intracellular as well as on
extracellular electrolyte concentrations.

Phosphorus is an essential element, majority (about
80%) is a part of bones and teeth. 9%, 11% and 0.1% is
found in skeletal muscle, viscera and extracellular fluid,
respectively. ™ Both organic and inorganic phosphate
are present in blood. 85% of the inorganic form are free
phosphate ions, 10% is bound with proteins and 5%
with other minerals.

Phosphorus has an important role in acid-base
homeostasis, cellular and subcellular metabolism (e.qg.
cellular signal transduction, energy exchange) and in
the cell structure as a component of the cell
membranes. Phosphate is the major intracellular
constituent both as a free anion and as a component of
numerous compounds like enzymes, structural proteins,
high energy stores (ATP, creatine phosphate) and
nucleic acids, etc.™

Phosphate exists intracellulary at concentration close to
those present in extracellular fluids. Normal values of
the total serum phosphate level are 0.80 to 1.45 mmol/L
(2.5 to 4.5 mg/dl).1?

Hypophosphatemia is usually categorized as moderate
(serum phosphate level of 0.32 to 0.65 mmol/L (1 to 2
mg/dl) or severe (<0.32 mmol/L (<1 mg/dl)). Moderate
hypophosphatemia occurs in 2.2-3.1% of hospitalized
patients, severe hypophosphatemia in 0.2-0.4%
patients.™*?]

Hypophosphatemia is known to cause generalized

defect in cellular energy metabolism because of ATP
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depletion, a shift from oxidative phosphorylation
toward glycolysis and associated tissue or organ
dysfunction. @

After the occlusion of coronary artery various
biochemical changes are observed intracellularly.
Depletion of these high energy intracellular phosphates
is one of the biochemical change observed following
occlusion of coronary artery in experimental models.

[4.5]

Depletion of this ion has a role in the genesis of
myocardial stunning.’®”!

Further studies are needed to establish this emerging
hypothesis of pathogenic relationship between serum
phosphate levels and myocardial performance post M.
Metabolic modification and supporting of ischemic
myocardium is a new development in management of
acute coronary syndromes in recent times and this
knowledge of serum phosphate(serving as an indirect
marker of myocardial high energy phosphate status)
helps in selecting particular subset of patients who will
benefit from appropriate interventions.

The aim of our study is to determine the difference in
mean ejection fraction among acute myocardial
infraction cases with normal and low serum phosphate
level.

Materials and methods

This one year Descriptive type of observational study
was carried out among 64 acute myocardial patients
admitted in SMS Hospital. Where 32 patients are cases
of acute myocardial infarction with low serum
phosphate and remaining 32 cases of acute myocardial
infarction with normal serum phosphate. Duration of
study was one year (April 2016 — March 2017).

All Acute Myocardial infarction patients (clinical

feature, ECG changes and cardiac biomarkers) with
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normal and low serum phosphate level will be
subjected to the inclusion/ exclusion criteria.

The resulting study group will be subjected to detailed
history and examination followed by a ECG, 2D
Echocardiography, Serum phosphate level.

The patients who satisfied the selection criteria were
enrolled in study.

Inclusion Criteria

All patients with acute myocardial infarction diagnosed
by clinical history, ECG changes and cardiac
biomarkers with normal and low phosphate.

Exclusion Criteria

1 Patients with pre-existing cardiac failure.

2 Patient with evidence of old MI.

3. Critically ill patients.

4 Patients with deranged RFTs

5 Patients refused for consent

Sampling Procedure

32 eligible acute myocardial infarction came with low
serum phosphate level would be included in the study.
Eligible acute myocardial infarction came with normal
serum phosphate level reported just next to each acute
myocardial infarction with hypophosphatemia case
would be taken for control group.

Statistical Analysis

The collected data was transformed into variables,
coded and entered in Microsoft Excel sheet. Data was
analyzed and statistically evaluated using SPSS-PC-17
version. Continuous data was summarized in form of
Mean + Standard Deviation. Difference in means was
analyzed using student's 't test. Count data was
summarized in form of proportion. Difference in
proportion was analyzed using Chi Square Test. The
level of significance was kept 95% for all statistical

analysis.
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Results

Subjects in both groups were age matched with no
significant difference (p=0.080), mean age of acute
myocardial infarction patients with low serum
phosphate and normal serum phosphate was 54 and 60
respectively with standard deviation of 12. (Table 1).
Subjects in both groups were also sex matched with no
significant difference (p=0.404), male preponderance
was noted with 71.9% of patients being male. The male
to female ratio in patients of acute myocardial
infarction with low serum phosphate group and normal
serum phosphate was 3.57 and 1.90 respectively.
Diabetes and hypertension are modifiable risk factor
associated with acute MI. The prevalence of diabetes in
acute myocardial infarction patients with low serum
phosphate and normal serum phosphate was 21.9% and
28.1% respectively which was statistically not
significant (p=0.773). Prevalence of HTN in acute
myocardial infarction patients with low serum
phosphate and normal serum phosphate was 18.7% and
34.4% respectively which was statistically not
significant (P = 0.258)

Table 1: Distribution of study subjects.

Low Normal 5

Variable phosphate phosphate
value

(n=32) (n=32)
Age (yrs) 54.6 60.1 0.080
Male (%) 78.1 65.6 0.404
Diabeties (%) | 21.9 28.1 0.773
Hypertension

18.7 34.4 0.258
(%)
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Table 2: Comparison of LVF and KILLIP score of
study groups. 40

Comparison of mean Ejection fraction of study groups

383

Group Low Normal P value

phosphate | phosphate 24

gSG
(n=32) (n=32) $
Clinical | 375 125 0.043 g
LVF (%) : ol
KILLIP | 12 4 0.043 i

score >1(n)

In this study clinical LVF present in 37.5% of low o
Low phosphate Normal phosphate

phosphate and 12.5% of normal phosphate acute

myocardial infarction patients. KILLIP score was >1 in Figure 1 Low and normal - phosphate acute

12 low phosphate and 4 normal phosphate acute myocardial infarction patients Ejection Fraction

L . . . . comparison
myocardial infarction patients. The difference in both P

groups for LVF and KILLIP score were statistically Table 4: Duration of hospital stay in low and

significant found (Table 2). normal phosphate patients in different age groups.

Table 3: Comparison of mean Ejection fraction (%) of Age  group | Low Normal

study groups. (years) phosphate | phosphate P
Group N Mean Std_ deviation (no. of | (no. of | (no. of | value
Low 32 04 57 patients) patients) patients)
phosphate <30 (1) 5+0 (1) 0 -
Normal 32 38.3 73 31-50 (18) 75 = 106 5+1.1 (6) |0.646
phosphate (12)

t = -3.587 with 1 degrees of freedom; P < 0.001 (S) 51 — 70 (36) 738 £ 26|52 = 124 0.002

In this study mean ejection fraction for low phosphate (16) (20)

and normal phosphate acute myocardial infarction >70 (9) 6+3.46 (3) 6.83 + 2.32 0675

patients were 32.4 and 38.3 respectively. The difference (©)

in both groups for ejection fraction was statistically Total (64) 6.19 + 246 | 547 £ 157 0168

significant found (Table 3) (Figure 1). (32) (32)

In this study average hospital stay for low and normal
serum phosphate acute myocardial infarction patients
group were 6.19 and 5.47 days respectively The
difference in both groups for ejection fraction was

statistically significant found (Table 4).
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Discussion

Phosphate  depletion  causes impaired energy

metabolism in myocardium, leading to decreased

contractility.™*

. In this study we found that patients
with low serum phosphate levels (37.5% ) had high
risk of clinical LVF and KILLIP Score more than 1 as
compared to normal serum phosphate level
patients(12.5% ).The difference was significant
(p=0.043).

associated with increased risk of LVF and higher

Indicating that hypophosphatemia is

KILLIP score. Similarly, Study done by Vaidyanathan
D. et al ¥ found a significant association between LVF
, KILLIP Score and serum phosphate level in acute Ml
patients. He found clinical LVF and KILLIP Score
more than 1 was present in 54% of low serum
phosphate patients and 18% of normal serum phosphate
patients (p<0.05).

In our study we found that patients with low serum
phosphate levels had low ejection fraction compared to
normal serum phosphate level patients. In this study
mean ejection fraction in low serum phosphate patients
was 32.4% with std deviation of 5.7 and in normal
serum phosphate patients, mean ejection fraction was
38.3% with std deviation of 7.3. The difference of mean
gjection fraction of two groups was 5.9% which was
significant (p<0.001). In study done by Vaidyanathan D
et al®’  found a significant relation with serum
phosphate and LVEF in acute MI patients
(p<0.001).They found mean ejection fraction in low
and normal serum phosphate patients was 35% and
53% respectively. The difference of mean ejection
fraction was 18%.

In this study we compared the duration of hospital stay
of acute myocardial infarction patients with low and
normal serum phosphate. We found that average

hospital stay in low and normal serum phosphate acute

© 2020 1IMSIR, All Rights Reserved

myocardial infarction patients was 6.19 and 5.47 days

respectively which was not significant (p=0.168).

However, Acute myocardial infarction patients with

low serum phosphate had significantly long hospital

stay in age group 51-70yrs compared to normal

phosphate patients which was significant (p=0.002) .

No similar observation was recorded by other author.

Conclusion

Based on the findings of our study we concluded that

acute MI patients with normal phosphate levels faired

better than patients with acute MI  with
hypophosphatemia in terms of left ventricular ejection
fraction and KILLIP score.
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