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ABSTRACT:

We present a case report of a 10-year-old male with
nephrotic syndrome who presented with a complaint
of shortness of breath. The patient had been recently
hospitalized for an exacerbation of nephrotic syn-
drome and had received steroid and diuretic therapy.
Initial vital signs showed tachycardia and mild tac-
hypnea. After being observed for more than four hours
without deterioration he was discharged home for
close follow up. The patient returned 4 hours later
with worsening symptoms and went into cardiac ar-
rest in the ED. Autopsy revealed bilateral large pul-
monary emboli. Pulmonary embolism is a known
complication of nephrotic syndrome. Hyperviscosity
occurs due to a variety of mechanisms. Nearly all
reported incidents are associated with the use of ste-
roids and diuretics. Itis essential to maintain a height-
ened suspicion of pulmonary embolism (PE) when
children with nephrotic syndrome present with pul-
monary complaints, particularly when they have been
treated with steroids and diuretics.
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INTRODUCTION

Nephrotic syndrome carries with it an increased risk
of thromboembolism secondary to a hypercoagulable
state."2 The etiology of this hypercoaguability is due
to a number of factors which include loss of antithrom-
bin III (ATIII) in the urine, increased production of
clotting factors, increased platelet aggregation, hemo-
concentration due to diuresis and effects of corticos-
teroids. There also seems to be a strong association
of PE with concurrent steroid and diuretic therapy.>*
Pulmonary embolism has been reported to occur
among pediatric nephrotic patients on numerous oc-
casions.*® In one retrospective study 11 of 204 neph-
rotic children had thrombotic complications, includ-
ing two pulmonary embolisms.® Another study reports
the incidence of thromboembolic complications in
patients with severe nephrosis to be as high in chil-
dren as it is for adults.®

CASE REPORT

A ten year old Hispanic male with a five year history
of minimal change type nephrotic syndrome presented
to the emergency department with six hours of dysp-
nea on exertion and three episodes of emesis. He
had recently been hospitalized for two days for in-
creasing proteinuria, edema, shortness of breath and
abdominal pain. He had received corticosteroids, al-
bumin, and furosemide. Serum albumin was noted to
be 0.6 mg/dl during the hospitalization. The patient
was discharged from the hospital with continued and
unexplained tachypnea and tachycardia. Current
medications included prednisone, cyclosporin,
procardia, and carbamazepine. Past medical history
was significant for minimal change nephrotic syndrome
with multiple relapses. The patient also suffered from
generalized seizures secondary to a previous venous
sinus thrombosis. Physical examination was signifi-
cant for tachycardia with a heart rate of 145 beats
per minute, blood pressure of 110/72, respiratory rate
of 28 breaths per minute, temperature of97.2 F, and
an oxygen saturation of 95%. Lung sounds were clear,
extremities showed minimal edema. Chest x-ray re-
vealed normal cardiac silhouette, no infiltrates or ef-
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fusions, and mild bilateral atelectasis. A pediatric con-
sultation was obtained due to the abnormal vital signs,
but the patient was felt to be stable and at “baseline”.
The patient was observed for more than 4 hours with-
out a change in vitals. He was discharged home with
close follow-up. The patient returned to the ED four
hours later by ambulance with respiratory distress.
Upon this second presentation he had an oxygen satu-
ration of 88%, a heart rate of 168 beats per minute, a
respiratory rate of 45 breaths per minute, and a tem-
perature of 100°F. Arterial blood gas (ABG) onroom
airwas pH 7.21, pCO2 = 57mmHg, pO2 74mmHg.
While in the ED the patient’s vital signs deteriorated
rapidly and was endotracheally intubated. Despite
aggressive resuscitation, the patient went into asys-
tole and was later declared dead. Autopsy revealed
multiple pulmonary emboli. No source of the emboli
was found.

DISCUSSION

Pulmonary embolism is rare in the pediatric popula-
tion, and delayed diagnosis can lead to devastating
consequences. Nephrotic syndrome imparts an in-
creased risk for thrombosis through a hypecoaguable
state. Thrombotic events have been reported to oc-
cur in 3-5% of nephrotic children. Most cases occur
while the patients are receiving steroid and diuretic
therapy.'

The hypercoaguable state of nephrotic syndrome is
multifactorial.!! There is still debate over the relative
importance of various mechanisms. Recent onset or
relapse of nephrosis leads to increased risk for throm-
bosis.!® Mechanisms of hypercoagulability that have
been identified include urinary loss of ATIII, thromb-
ocytosis and increased platelet aggregation, hemo-
concentration due to diuresis, increased clotting fac-
tors due to corticosteroid therapy, and increased he-
patic synthesis of clotting factors.? Antithrombin III
serum levels are strongly correlated with serum albu-
min levels. Antithrombin ITl and albumin have nearly
identical molecular weights and renal clearance rates.
Serum albumin levels of less than 2 mg/dl are espe-
cially worrisome.'>!? Studies have also shown in-
creased levels of high molecular weight proclotting
factors such as factor VIII and fibrinogen, which may
increase the risk for thrombosis.

Although our patient had a normal platelet count,
thrombocytosis has been noted and is believed to be
another risk factor for PE.>% 1% Increased availability
of arachidonic acid occurs when serum albumin falls
due to decreased protein binding. This leads to in-
creased synthesis of aggregatory prostaglandins, with
resultant enhanced platelet aggregation.'* Increased
platelet turnover in nephrosis is also believed to play
arole in increased platelet aggregation.’

Most cases of PE in nephrotic children are associ-
ated with the use of steroids and diuretics. Throm-
boembolism in nephrosis was rare prior to the use of
steroids. The use of diuretics can lead to hemocon-
centration with resultant increased viscosity, with in-
creased risk for thrombosis.!® Steroids have been
noted to raise the concentration of various clotting
factors, most notably factor VIII. Our patient had
justcompleted a two day course of intravenous furo-
semide and was currently receiving oral prednisone.
The exact role played by steroids and diuretics in
thrombotic events has not been defined. Due to the
serious morbidity and potential mortality associated
with PE, it is imperative for emergency physicians to
maintain a high degree of suspicion when evaluating
dyspnea in a child with nephrotic syndrome.
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