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Introduction

INTRODUCTION

hosphorus plays an important role in growth,
development, bone formation, acid - base regulation,
and cellular metabolism (Yanagawa et al., 1994).

In a healthy 70 kg adult, the total body phosphorus
content is around 700 gm of which about 80% is present in
the skeleton as crystalline hydroxyapatite, 9 %in the skeletal
muscle, 10.9 % in the viscera, and 0.1% in the extracellular
fluid (Gaasbeek and Meinders, 2005).

The kidney adjusts urinary excretion of phosphate
according to phosphate intake and maintains the serum
phosphate concentration within a narrow range (Prie' and
Friedlander, 2010).

Hormonal control is provided mainly by parathyroid
hormone, calcitonine and 1,25 dihydroxycholecalciferol
(Bugg and Jones, 1997).

Electrolyte disorders frequently develop in critically ill
patient during course of stay in intensive care unit. Phosphate
disorders are commonly encountered electrolyte disorders, for
which many causative factors are present in critically ill

patient (Geerse et al., 2010).
-1-




Introduction

Hypophosphatemia is defined as serum phosphorus
level below 2.5 mg/dl in adult and below 4mg/dl in children
(Miller and Slovis, 2000).

It is caused by decrease intestinal absorption,
increase renal excretion, or internal redistribution. It is
associated with respiratory muscle dysfunction, resulting in
acute respiratory failure and weaning problems, and also
can lead to myocardial dysfunction and arrhythmias, other
effects include hematologic dysfunction, insulin resistance,
number of neuromuscular symptoms, rhabdomyolysis and
central pontine myelinolysis (Geerse et al., 2010).

Serum phosphorus level > 4.5 mg/dl defines
hyperphospha-temia. The most common cause of it is
decrease phosphate excrection due to renal insufficiency. In
addition to reduce phosphate excretion, higher dietary intake
of phosphate will also contribute, severe hypocalcemia,
tetany and ectopic calcification are the most serious result of
hyperphosphatemia (Blokker, 2008).




Aim of the Work

AIM OF THE WORK

To identify the incidence, symptoms, effects and
treatment of phosphorus disorders in critically ill
patients and whether a certain treatment strategy is
superior.
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PHOSPHORUS

hosphorus is the chemical element that has the symbol P

and atomic number 15. A multivalent non-metal of the
nitrogen group, phosphorus as a mineral is almost always
present in its maximally oxidized state, as inorganic phosphate
rocks. Elemental phosphorus exists in two major forms, white
phosphorus and red phosphorus but due to its high reactivity,
phosphorus is never found as a free element on earth (Piro et
al., 2006).

Phosphorus plays a critical role in cellular biology. Many
cellular processes require phosphorus in one form or another
and include nucleic acid synthesis and metabolism, energy
metabolism, cellular signaling, membrane integrity, muscle
function, enzyme activity, lipid metabolism, and bone
mineralization (Berndt and Kumar, 2009).

Dietary sources

Phosphorus (P;) is abundant in many food sources, as
foods can contain both natural phosphate and phosphate
additives. Foods high in protein are also high in natural
phosphate (Paturi et al., 2008).

Approximately 1000 mg of phosphorus is the
recommended daily allowance for healthy adults, with an
average of 800 mg for normal children. Dietary sources of
phosphorus include protein-rich foods, cereals, and nuts
(Crook et al., 2001).
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Normal healthy individuals can tolerate P; intakes of
up to 3 gm/d. Although P; is widely available virtually in
all foods, P; intake from dairy, grain and meat products
covers 75% of the total average daily intake of P; in (Paturi
et al., 2008).

Phosphorus homeostasis:

The main P; homeostasis regulation sites are the
gastrointestinal tract (absorption organ), kidneys (excretion
organ) and bone (storage organ). The most important
regulation occurs in the kidneys, and homeostasis is achieved
by excreting P; in urine. The quantitative aspects of
phosphorus homeostasis in humans are shown in (Figure
1.1&1.2) (Berndt and Kumar, 2007).
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Figure (1.1): Phosphorus homeostasis in normal humans
(Berndt and Kumar, 2007).
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Figure (1.2): Summary of the phosphate metabolism for a normal adult in
neutral phosphate balance. The relevance of the phosphatonins in the
normal homeostasis and under pathologic conditions has to be established.
Bone is one of the sources of the phosphatatonins. PTH= parathyroid
hormone (Gaasbeek and Meinders, 2005).

a) Phosphorus metabolism:
Phosphorus absorption:

Approximately 70% of dietary phosphorus is absorbed,
principally in the jejunum. This occurs through one of two
ways; a passive intercellular route and a facilitated transport
intracellular route. Phosphorus absorption is described as
being minimally regulated. At issue is whether most of the
absorption is passive or facilitated (Takeda, 2004).

Paracellular/intercellular ~ transport is  favored
electrochemically because the phosphorus concentration of
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