ACTA
MEDICA
PORTUGUESA

A Revista Cientifica da Ordem dos Médicos
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ABSTRACT

The idiopathic systemic capillary leak syndrome is characterized by recurrent episodes of hypovolemia, with an unknown cause, presenting as a distribu-
tive and hypovolemic shock, due to fluid loss to the extravascular space. We describe a case of a previously healthy seven-year-old boy, who started with
prodromal symptoms (abdominal pain, fatigue, nausea), followed by a fluid extravasation phase, with hemoconcentration, hypoproteinemia, and muscu-
lar edema in the abdominal wall and lower limbs, accompanied by pain — compartment syndrome. After a couple of days, spontaneous and fast recovery
was noted, with clinical and analytic improvement. The inflammatory markers were always normal, and the blood cultures were negative. In this case, it
is possible to distinguish the three idiopathic systemic capillary leak syndromes phases, as described in the literature. Although rare, this syndrome can
be fatal, and the differential diagnosis with other causes of shock represents a challenge.
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RESUMO

A sindrome de extravasamento capilar sistémico idiopatico é caracterizada por episddios recorrentes de hipovolemia, apresentando-se como um choque
distributivo e hipovolémico, pela perda de liquido para o espaco extravascular, sendo a sua fisiopatologia desconhecida. Descrevemos o caso de um
rapaz de sete anos, previamente saudavel, que iniciou um quadro clinico de sintomatologia inespecifica, com evolugdo para uma fase de extravasa-
mento de liquidos, com hemoconcentragéo, hipoproteinemia e edema intermuscular abdominal, progredindo para os membros inferiores, com queixas
algicas — sindrome compartimental. Posteriormente, evoluiu favoravelmente com recuperagédo espontanea apds recrutamento do liquido extravascular,
com melhoria clinica e analitica. Os parametros inflamatérios permaneceram negativos e ndo foi isolado nenhum microrganismo. Perante esta evolugao
caracteristica, com as trés fases descritas na literatura, admitimos uma sindrome de extravasamento capilar sistémico que, apesar de rara, pode ser
fatal, fazendo diagnéstico diferencial com outras causas de choque, com tratamento urgente, demonstrando a importancia do diagndstico precoce.
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INTRODUCTION

Idiopathic systemic capillary leak syndrome (ISCLS) was first described in 1960 by Clarkson et al." Characterized by
recurrent episodes of increased vascular permeability, with loss of protein rich fluid to the extravascular space, it can result
in a distributive and hypovolemic shock, mimicking serious conditions, such as septic shock or anaphylaxis.?* Idiopathic
systemic capillary leak syndrome is a rare disorder, with around 500 adult cases reported in the literature, and is even less
common in children, with around 30 cases described.?

The etiology and pathophysiology are unknown, although several theories of pathogenesis have been proposed.’ In
adults it has been associated with monoclonal gammopathy,?® but this correlation is not present in the pediatric popula-
tion.* Another distinctive factor is that in children, almost every episode is triggered by an acute infection.?® Intense physi-
cal exercise may also trigger attacks.®

The syndrome progresses in three distinct phases, starting with a prodromal phase consisting of symptoms like fatigue,
nausea/vomiting, abdominal pain, edema and myalgias. After one to four days the second phase takes place, presenting
as a hypovolemic shock, with hypotension, hypoalbuminemia, and hemoconcentration due to fluid extravasation.?* In this
phase, acute kidney injury, compartment syndrome of the extremities, and cerebral edema can occur.® The last stage is
the recovery phase, with fluids recruited back to the vascular bed, and normalization of blood tests and clinical condition.?*
Therapy is mostly supportive in the various stages, according to needs. In patients with ISCLS already diagnosed, prophy-
lactic immunoglobulin seems to reduce the number of acute episodes and improve morbidity and mortality.>*

Here we present the case of a seven-year-old with an acute episode of ISCLS, describing the clinical manifestations
and evolution, and addressing this rare condition and the importance of an early diagnosis.
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CASE REPORT

A seven-year-old boy, previously healthy, presented with a three-day history of fatigue, arthralgias, muscle soreness,
abdominal pain, dysuria and periorbital edema. A week before he had a self-limited viral infection and sustained physical
exercise. After the first observation in the emergency room, he started vomiting and abdominal pain intensified. Lab results
showed hemoconcentration (Hb 18.1 g/dL; Htc 54.7%) due to fluid loss. Fluid therapy was initiated, with a first bolus, but
persistent tachycardia and oliguria were noted. Analytic reevaluation revealed an abnormal renal function (serum creati-
nine 1.09 mg/dL; GFR 49 mL/min/1.73 m?) and worsening of hemoconcentration (Hb 21.4 g/dL; 66.3%). Urinalysis, thorax
x-ray and cardiac tests (echocardiogram and biomarkers) were normal. Due to clinical progression with hypotension, a
second fluid bolus was administered. There was no need for vasoactive drugs. Ceftriaxone was started and blood cultures
collected. The patient was transferred to an intensive care unit.

In the pediatric intensive care unit (PICU) he remained tachycardic (150 bpm), without hypotension, and with abdominal
pain. At admission blood gases revealed pH 7.35, HCO3- 16.8 mEq/L, base deficiency 14.1 mEg/L and lactate 4.3 mmol/L
(max. 8 mmol/L). Hemoconcentration (Hb 22.7 g/dL, Htc 68%) persisted and hypoalbuminemia (2.48 g/dL) was revealed.
An abdominal computed tomography (CT)-scan revealed intermuscular edema in the abdominal wall and thighs. A few
hours later, the renal function worsened (maximum creatinine 1.48 mg/dL), with progression to anuria, and hypoprotein-
emia. For that reason, albumin 20% 1 g/kg was administered, and a furosemide infusion was started with improvement in
the urine output. The patient complained about non-specific pain in the lower limbs.

In the next day, the clinical condition began to improve, with normal urine output and a reduction in heart rate. Inflam-
matory blood markers, serologic testing and blood cultures were negative, excluding infectious shock causes. Antibiotic
therapy was stopped after three days. At the end of the day, lower limb edema suddenly became noticeable, with pale skin
and reduced dorsalis pedis pulse, accompanied by worsening of the pain. Compartment syndrome of the extremities was
confirmed, with measured tissue pressure around 30 mmHg and diastolic blood pressure of 60 mmHg, and presence of
rhabdomyolysis with elevation of creatinine phosphokinase (CK) — max 4340 U/L. After surgical evaluation, fasciotomy was
not needed. Ultrasound excluded deep venous thrombosis.

Two days later, the child began to improve, with regression of periorbital and lower limb edema. A second furosemide
perfusion was required during the recovery phase. When discharged from the intensive care unit, analytic evaluation
showed a normal renal function and complete blood count. The patient fully recovered one week after hospital admis-
sion, diagnosis of ISCLS was assumed and prophylactic treatment was started with monthly intravenous immunoglobulin
therapy (IVIG) 1 g/kg. Outpatient follow-up was maintained, with no new episodes until the present day.

DISCUSSION

According to the literature, the median age at presentation of pediatric ISCLS is 4.5 years-old, but it has been described
in all ages from newborns to adolescence.? Around 75% of children affected by this disease, as in our case, had an acute
illness preceding the episode.?® Patients typically present with tachycardia, hypotension, hemoconcentration and hypo-
albuminemia.?® Differential diagnosis with common causes of distributive shock can be challenging. The most common
complications of the acute extravasation phase are uncompensated circulatory shock and rhabdomyolysis — with or without
compartment syndrome —, and, in the recovery phase, pulmonary edema.??* Other analytic changes have been described
as rise of IL-8, TNF-a and CCL2.®

The treatment is not well established, consisting of supportive care during the extravasation and recovery phase.* In
most of the described cases, multiple crystalloid bolus and albumin administrations were used,® as in our patient. More spe-
cific and successful treatments in the acute phase are described with aminophylline plus terbutaline’* and IVIG.*>* In one
pediatric case, infliximab appeared effective in reverting symptoms.* Prophylactic therapy is well-documented in adults,
with IVIG being the treatment of choice,** and in most recent series it has been equally successful in children.® As recurrent
episodes can be severe or fatal, even with prompt recognition, we decided to start prophylactic IVIG in our patient.

With this report we aim to raise awareness of a rare but life-threatening disease that mimics other serious conditions
such as septic shock, toxic shock syndrome or anaphylaxis. The characteristic triad of hypotension, hypoalbuminemia, and
hemoconcentration, along with negative inflammatory markers, helps with the diagnosis. After excluding the previously
described conditions, ISCLS should be considered and treated to give support and prevent complications.
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