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Case Report

Severe Symptomatic Hypophosphatemia With Thrombocytopenia in a
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Abstract

hypophosphatemia is an uncommon complication.

Introduction: Although asymptomatic hypophosphatemia is a common finding in diabetic ketoacidosis (DKA), severe symptomatic

Case Presentation: We report a 16-year-old female child with DKA, who developed thrombocytopenia, rhabdomyolysis, muscle weakness,
and acute renal failure due to severe hypophosphatemia. She was managed with intravenous fluids, insulin infusion, phosphate therapy,
and dialysis. After two weeks of hospitalization, the patient was discharged home with no squeal.

Conclusions: In critically ill patients, the symptoms of hypophosphatemia may not be apparent, but clinicians should be vigilant
about this complication during therapy. In cases of severe symptoms (e.g., cardiopulmonary distress, anemia and thrombocytopenia, or
rhabdomyolysis), phosphate therapy under close surveillance is warranted.
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1. Introduction

Asymptomatic hypophosphatemia is a common find-
ing during diabetic ketoacidosis (DKA), and may rarely
manifest clinically (1). Although osmotic dieresis in DKA
leads to increased urinary phosphorus excretion, hyper-
phosphatemia is a more common phenomenon in DKA
as compared to hypophosphatemia. A combination of
factors is responsible for hypophosphatemia, such as
fluid resuscitation, insulin therapy, and correction of aci-
dosis, resulting in intracellular shifting of phosphate (1).
The most common manifestation of hypophosphatemia
during DKA is muscle weakness that may lead to cardio-
respiratory failure, encephalopathy, acute renal failure,
seizure, and rhabdomyolysis in severe cases (2-8). In this
report, we describe a 16-year-old female with type 1 dia-
betes mellitus, who developed severe symptomatic hypo-
phosphatemia with DKA and was successfully managed.
The development of thrombocytopenia in the index case,
in addition to other complications, needs attention.

2. Case Presentation

A 16-year-old girl presented to the emergency depart-
ment with complaints of vomiting, shortness of breath,

and unresponsiveness for one day. There was no current
history of fever, cough, coryzae, diarrhea, skin rash, bleed-
ing manifestations, or abnormal movement. She had had
a febrile illness six months prior to this hospitalization,
during which she was found to have high blood glucose
levels. She was started on some indigenous local medica-
tion after which she remained stable, and the medication
was discontinued without any further investigations.
There was no history of polyuria, polydipsia, or weight
loss. There existed no family history of diabetes mellitus,
hypertension, heart disease, or endocrine disorders. On
examination, she was afebrile, with a heart rate of 160
beats/min, shallow respiration, feeble peripheral pulses
but well-palpable central pulses, SPO2 of 90% on room
air, capillary refilling time of > 3 seconds, and blood
pressure of 126/82 mmHg. She looked pale without any
cyanosis, clubbing, edema, lymphadenopathy, jaundice,
or skin rash. The patient’s Glasgow coma scale score was
3/15, and her pupils were 4 mm, equal in size, and slug-
gishly reactive to light. Her deep tendon reflexes were
brisk in all four limbs, and plantar reflexes were bilater-
ally extensor. Her weight was 38 kg (< 3rd centile), and
height was 152 cm (5th - 10th centile). She had attained
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Table 1. Serial Changes in Laboratory Parameters During Hospitalization

Parameter Day 1 Day 2 Day 3 Day 4 Day 5 Day 6 Day 7
PH 6.7 71 73 7.37 7.4

Urine ketones 4+ 4+ 3+ 3+ 2+ 1+ NA
Serum urea (mg/dL) 52 86 88 49 89 68 32
Serum creatinine (mg/dL) 1.2 21 2.7 4.2 3.1 23 1.0
Serum phosphate (mg/dL) 0.8 1.2 2.4 4.5 4.7 3.8

Platelet count (lakh/cumm) 212 0.5 0.57 0.74 0.83 2.48

Creatinine phosphokinase (IU/L) 2813 355

Abbreviation: NA, not available.

menarche at 13 years of age. The remainder of the systemic
examination was normal. Her blood glucose was very high
(629 mg/dL), with glycosuria and ketonuria. Arterial blood
gases (ABGs) showed severe metabolic acidosis (pH = 6.73,
bicarbonate = 3.2 mEq/L), and there were deranged renal
function tests (urea = 52 mg/dL, creatinine = 1.2 mg/dL).
Computerized tomography (CT) scan of the brain revealed
diffuse cerebral edema. She was admitted to the ICU, me-
chanically ventilated, and put on anticerebral edema
therapy (sedation, analgesia, mannitol, and phenytoin).
Normal saline boluses were given for compensated shock,
and 8.5% dehydration correction was planned over 48
hours in view of severe acidosis. Regular insulin infusion
was initiated at 0.1 U/kg/h after 3 hours of initiation of in-
travenous fluid. The patient’s blood glucose values, ABGs,
urinary ketones, and vital parameters were monitored
serially during the course of management (Table 1). Her
glycosylated hemoglobin (HbAic) level was high (14.7 gm/
dL), indicating longstanding diabetes. The blood glucose
level began to decrease with improvement of the acidosis,
but her kidney function began to deteriorate. Her phos-
phorus level was 0.8 mg/dl at admission before initiating
insulin infusion, and her serum creatinine phosphokinase
(CPK) level was found to be very high (2813 U/L). Therefore,
the possibility of severe symptomatic hypophosphatemia
with rhabdomyolysis was considered (but surprisingly,
there was no myoglobinuria), and phosphate replace-
ment in the form of sodium phosphate was given. She de-
veloped oliguria along with increased urea and creatinine,
for which sustained low efficiency dialysis (SLED) was initi-
ated. After four sessions of SLED, renal function and urine
output began to improve. The patient’s platelet count and
CPK level were normalized by day seven of her ICU stay.
She was given mechanical ventilation for five days. Subse-
quently, she was extubated, oral feeding was initiated, and
intravenous insulin infusion was converted to subcutane-
ous insulin. She was finally discharged home in a healthy
condition after two weeks of hospitalization, and was ad-
vised to follow up.

3. Discussion

One of the most common complications requiring hos-
pitalization in patients with diabetes mellitus is diabetic
ketoacidosis (DKA). The clinical picture of severe hypo-
phosphatemia can mimic that of an associated underlying

illness, which may lead to disastrous consequences in sick
children. Common manifestations of severe hypophos-
phatemia include malaise, gastro-intestinal discomfort
(nausea, vomiting), myopathic symptoms (muscle weak-
ness, rhabdomyolysis), neurologic symptoms (numbness,
irritability, convulsion), cardiorespiratory symptoms (car-
diomyopathy, respiratory failure), and hemolytic anemia
(2-8). Severe hypophosphatemia may sometimes appear
even before the initiation of therapy (1). Phosphate re-
placement in asymptomatic DKA is not presently recom-
mended, based on the results of randomized clinical trials
that have failed to show any benefit (9). However, in pa-
tients with cardiorespiratory compromise, symptomatic
anemia, or a very low phosphate level (<1 mg/dL), paren-
teral replacement of phosphate should be considered (9).
For a few reasons, extra caution should be taken when ini-
tiating phosphate therapy (1). First, phosphate is mainly
an intracellular ion (< 1% present in the plasma); therefore,
serum levels may not indicate actual total-body phosphate
stores, making the response unpredictable. This is espe-
cially true in patients with underlying renal insufficiency,
in whom hyperphosphatemia could easily develop. Sec-
ond, hypocalcemia may develop as a consequence of hy-
perphosphatemia, which may resultin a fall in blood pres-
sure, metastatic calcification, and kidney damage. Third,
as most of the preparations also contain potassium salts,
hyperkalemia may occur in patients with compromised
renal function. For those reasons, the levels of these elec-
trolytes (phosphorous, calcium, and potassium) must be
carefully monitored during phosphate-repletion therapy
in DKA (1). In a review of the literature, we could find three
published cases of severe symptomatic hypophosphate-
mia in the pediatric population (Table 2) (5-7). The manifes-
tations described were seizure, severe acute renal failure,
and rhabdomyolysis without myoglobinuria. All three of
these cases survived with timely treatment. We could not
find any published report of hypophosphatemia causing
thrombocytopenia in DKA. Possible explanations are as fol-
lows: first, ADP, which contains two phosphate molecules,
is a constituent of blood platelets and is secreted from
platelet granules to stimulate platelet aggregation for
blood clotting. In hypophosphatemia, the platelets may
be dysfunctional. Second, phosphate is necessary for cel-
lular metabolism and nucleic acid (DNA/RNA) synthesis.
In hypophosphatemia, platelet survival may be decreased
because of faulty cellular metabolism.
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Table 2. Cases of Symptomatic Hypophosphatemia Complicating DKA in a Pediatric Population

Author Year Country Reference Age,y Gender Type of Clinical Presentation Serum Phosphate Outcome
Number Diabetes level (mg|/dL)

de Oliveira 2009  Brazil (5) 1 Male Type1 Seizure due to hypophosphatemia 12 Survived

Iglesias et al.

Al-Matrafietal. 2009 Canada (6) 12 Female Typel Severe acute renal failure 0.9 Survived

Kutlu et al. 2011 Turkey (7) 1 Male Type1 Rhabdomyolysis without 0.53 Survived

detectable myoglobulinuria

Our case highlights the fact that although the clini-
cal picture of hypophosphatemia may not be apparent
in sick patients, clinicians should be vigilant about this
complication during therapy. Phosphate therapy under
close surveillance is warranted in any patient who devel-
ops symptoms of severe hypophosphatemia in the form
of cardiopulmonary distress, anemia and thrombocyto-
penia, or rhabdomyolysis.
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