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CASE REPORT

Sever e Hypophosphatemia in a Patient with Acute Pancr eatitis
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ABSTRACT

Context: We describe a patient with alcohol-
induced pancreatitis who developed severe
life-threatening hypophosphatemia of
multifactorial origin during hospitalization.

Case Report: Decreased phosphate levels
along with urine phosphate wasting were
already noticed on the patient's admission due
to underlying chronic alcoholism. However, a
further deterioration of hypophosphatemia
appeared on the second day of hospitalization
presumably resulting from an  increased
transfer of phosphate from extracellular to
intracellular fluid.

Conclusons Phosphate deficiency is often
overlooked in patients with acute pancreatitis.
Our case emphasizes that serum phosphate
levels should be checked along with serum
calcium levels in patients with acute
pancreatitis, especially in alcoholic patients.

INTRODUCTION

Acute pancreatitis is not reported as a
potential cause of severe hypophosphatemia
[1, 2]. We herein describe a patient with

alcoholic pancreatitis who developed marked
life-threatening  hypophosphatemia  during

hospitalization. This severe phosphate
depletion was due to chronic alcoholism-

induced inappropriate phosphaturia but also to
the movement of phosphate into cells resulting
from  pancreatitis-induced  catecholamine

release as well as from glucose infusion.
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CASE REPORT

A 32 year old male patient was admitted to
our clinic with severe mid-epigastric pain
radiating to the back, nausea and vomiting. He
was a heavy drinker and had consumed more
than 600 g of ethanol weekly for more than 5
years. He suffered from hypertension in the
past few years without being on any
medication. There were no signs or symptoms
of malabsorption (weight loss, abnormal
stools, bone pain, etc.), which would point to
the diagnosis of chronic pancreatitis. No
evidence of any other chronic disease was
noticed, while laboratory investigation
(including renal function tests and serum
electrolytes) performed 3 months before
admission was reported to be normal. On
admission, the temperature was 37.8 °C,
blood pressure 120/80 mmHg, heart rate 100
beats/min, and respiration rate 18 cycle/min.
Physical examination revealed a mild systolic
murmur on the left sternal border and diffuse
tenderness all over the epigastrium. The bowel
sounds were diminished. An
electrocardiogram showed normal findings
except for sinus tachycardia. Ultrasound of the
abdomen showed ascitic fluid and an enlarged
edematous pancreas. Computed tomography
of the abdomen disclosed scattered areas of

pancreatic necrosis but no pancreatic
calcifications. Laboratory investigation on
admission revealed leukocytosis,
hyperamylasemia, mild hyperglycemia

hypocalcemia and hypomagnesemia, but
marked hypophosphatemia associated with
inappropriate phosphaturia (fractional
excretion of phosphate (FEFQ) >20%) and

a renal threshold for phosphate excretion
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(TmMPQ*/GFR) <0.80 mmol/L (Table 1). The
diagnosis of severe acute pancreatitis was
established according to the Ranson criteria.
The patient received 3 L of normal saline and
1 L of 5% glucose solution along with
potassium chloride (27 mmol/L potassium)
and magnesium sulfate (4.2 mmol/L
magnesium). However, on the second day, a
further deterioration of serum phosphate levels

phosphate 40 mmol) resulting in a progressive
improvement of serum phosphate levels. The
patient was discharged on the 8th day of
hospitalization with serum phosphorus levels
and the other laboratory values within normal
limits (Table 1). Subsequent Ilaboratory
evaluation performed 3 and 6 months after the
patient's discharge did not disclose any
abnormalities, while the patient was reported

was noticed and phosphate solutions were to have restricted alcohol consumption
added in the intravenously administered fluids considerably.
for 3 days (5 mmol/L potassium phosphate of
administered fluids; total amount of potassium
Table 1. Patient’s laboratory data
Parameters On Second Third Fifth After Reference
admission day day day 1 week values
Total leukocytes (L) 16.5x10 18x10 14x10 11x106 8x10° (4-10x10)
Serum urea (mmol/L) 19.0 10.3 9.3 8.6 7.5 (8-20)
Serum creatinine (i mol/L) 115 70.2 70.2 70.2 70.2 (53-106)
Serum glucose (mmol/L) 8.85 7.60 7.20 6.80 6.38 (3.58-6.87)
Serum albumin (g/L) 41 36 ND 37 39 (38-50)
Serum amylase (IU/L) 890 668 368 ND 75 (<90)
AST (IU/L) 75 250 190 ND 55 (10-37)
ALT (IU/L) 60 190 150 ND 48 (10-37)
LDH (IU/L) 570 1145 2500 ND 520 (270-450)
Serum potassium (mmol/L) 4.5 3.9 4.0 4.3 4.2 (3.5-5.3)
Serum sodium (mmol/L) 142 138 140 141 136 (136-145)
Serum chloride (mmol/L) 103 107 ND 105 104 (98-110)
Serum calcium (mmol/L) 1.92 1.85 1.90 1.95 2.05 (2.025-2.6)
Serum phosphate (mmol/L) 0.55 0.35 0.70 0.80 1.03 (0.84-1.45)
Serum magnesium (mmol/L) 0.55 1.00 0.90 0.85 0.70 (0.65-1.20)
Serum PTH (pg/ml) ND 78 ND ND 12 (11-54)
FEK" (%) 9 8 ND 7 3 (<13)
FEMg"™ (%) 18 12 ND 10 9 (<4)
FEPQ® (%) 39 34 32 25 18 (<20)
TmPQ*/GFR (mmol/L) 0.65 0.67 0.75 0.81 0.90 (>0.80)
Arterial pH 7.39 ND ND ND ND (7.36-7.45)
Arterial PCQ (mmHg) 35 ND ND ND ND (36-44)
Arterial PO2 (mmHg) 79 78 ND 85 a0 (80-105)
Serum bicarbonate (mmol/L) 21 ND ND ND ND (22-26)

FE: fractional excretion; TmMP@/GFR renal threshold for phosphate excretion

DISCUSSION

In our case, the severe hypophosphatemia,
already noticed on the patient's admission,
further deteriorated during hospitalization.

Hypophosphatemia was due to a combination
of factors, as happens in the vast majority of
hospitalized patients with severe phosphate
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depletion [1, 2, 3]. The underlying chronic

alcoholism could have played a prominent role
in the pathogenesis of the severe
hypophosphatemia which was evident on the
patient's admission [4]. This decrease in serum
phosphate levels was mainly attributed to
inappropriate phosphate loss, which, in turn,
can be ascribed to an alcohol-induced
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reversible tubular defect in phosphate
conservation [4, 5] as well as to coexistent
alcohol-induced hypomagnesemia which is the
most common  electrolyte  abnormality
encountered in such patients [6, 7]. In fact, it
has been shown that phosphaturia is common
in experimental magnesium depletion and is
corrected with magnesium repletion. This
phosphaturia is probably due to a proximal
tubular defect in phosphate transport [8].
However, in our case, inappropriate
phosphaturia persisted during hospitalization,
even when the magnesium balance was
restored. Phosphate wasting was then
progressively decreased, an improvement
possibly related to a transient alcohol-induced
proximal tubular abnormality, which is known
to improve after alcohol abstinence [5].

Even though the role of the alcohol-induced
renal phosphate wasting is of paramount
importance, the marked hypophosphatemia
observed on the second day of hospitalization
could be the result of the increased transfer of
phosphate from the extracellular to the
intracellular fluid. This shift could be related
to the increased sympathoadrenergic activity
following acute pancreatitis which can
stimulate cellular phosphate intake [9] as well
as to the glucose solutions given, since even
small amounts of glucose have been reported
to cause significant decreases in serum
phosphate concentrations [10]. In this setting,
it should be mentioned that hypophosphatemia
is common in acutely ill patients and occurs in
the acute phase response secondary to
hyperglycemia and to the shifts of extracellular
phosphate into cells [11]. Interestingly, high
inflammatory cytokines, which have been
shown to play a pivotal role in severe acute
pancreatitis [12], were recently demonstrated
to be well correlated with serum phosphate
levels in patients with sepsis [13]. eTh
hypocalcemia-induced increased parathyroid
hormones (PTH) levels could also have played
a minor role in thephosphate wasting
observed [14]. Finally, increased
gastrointestinal phosphate losses may also
have contributed to the significant
deterioration of the serum phosphate levels.
Severe hypophosphatemia may be associated
with serious clinical manifestations, which
occur when serum phosphate levels fall below
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1 mg/dL and include muscular abnormalities
(weakness, rhabdomyolysis, impaired
diaphragmatic function, respiratory failure,
and heart failure), neurologic abnormalities
(paresthesias, dysarthria, confusion, stupor,
seizures and coma) hemolysis, platelet and
leukocyte dysfunction, and metabolic acidosis
[1, 2].

Even though severe hypophosphatemia is
extremely dangerous, phosphate deficiency is
often overlooked in this clinical setting and
phosphate determination is not generally
included in the routine laboratory investigation
of a patient with acute pancreatitis. Thus, we
suggest that serum phosphate levels should be
carefully monitored along with serum calcium
levels in patients with acute pancreatitis and in
particular in alcoholic patients who exhibit a
wide array of metabolic abnormalities.
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