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Introduction

Systemic capillary leak syndrome (SCLS), also known as
Clarkson’s disease, was first reported in 1960 by Clarkson
et al who described a patient presenting with cyclical edema
and shock due to increased capillary permeability. The
syndrome is a rare but potentially life-threatening disorder
marked by recurrent, acute episodes of hypotension, gen-
eralized edema, hypoalbuminemia, and hemoconcentration.
Although the exact pathogenesis remains unknown, SCLS
appears to result from transient endothelial dysfunction and
hyperpermeability causing a loss of plasma into the extra-
vascular space.1,2

Less than 300 cases of SCLS have been described in the
literature. The syndrome is exceedingly rare in children, with
less than 20 cases reported to date. In adults, SCLS is most
commonly seen in middle-aged men, many of whom have a
monoclonal gammopathy. In this population, infections do not
appear to be an important trigger for episodes. In contrast, in
childrendiagnosedwithSCLS,monoclonalgammopathieshave
not been described and most acute episodes follow an infec-
tion, usually of viral origin.3,4 The literature about SCLS in
pediatric patients consists mainly of case reports, with the
largest case series describing six patients. Cytokine profiles
obtained in these childrenwere found tohave elevated levels of
chemokine (C–C motif) ligand 2, interleukin-8, and tumor
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Abstract Systemic capillary leak syndrome (SCLS) is a potentially life-threatening disorder character-
ized by distributive shock, hypoalbuminemia, and hemoconcentration. It is exceedingly
rare in children with less than 20 cases reported to date. The underlying cause for this
syndrome remains largely unknown and acute treatment has remainedmainly supportive.
Prophylaxis with intravenous immunoglobulin (IVIG) has been shown to successfully
prevent further episodes in both adults and children. We present a case of a 2-year-old
previously healthy male admitted to the pediatric intensive care unit with a clinical course
consistent with SCLS. His shock was refractory to aggressive fluid and vasopressor support.
Reversal of SCLS with IVIG given in the acute phase had been described in three adult
subjects, and for this reason, the decision was made to administer IVIG. Within an hour of
administration, hemodynamics stabilized and vasopressor support could be weaned. He
has had no further episodes on prophylactic infusions of IVIG. Although the exact
mechanismof IVIG inSCLS is unknown, it hasproven tobeaneffectiveand safeprophylactic
therapy, and in our patient, it drastically reversed the acute capillary leak. We suggest that
IVIG should be considered as acute therapy in pediatric patientswith refractory shock anda
clinical course suggestive of SCLS.
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necrosis factor α (TNF-α), as compared with a control group of
healthy children. The majority of them also had low comple-
ment levels (C3 and C4).3 How this is related to the clinical
picture ofcapillary leak isnot completelyunderstood, although
it isknownthatcytokinesandactivecomponentcanbothcause
endothelial damage. A recently published study showed that
endothelial cells in a pediatric patient with SCLS were hyper-
sensitive to TNF-α (and lipopolysaccharide), with an exagger-
ated decrease in barrier function in response to stimulation.5

Preventive treatments, including terbutaline, theophylline,
or intravenous immunoglobulin (IVIG) have been shown to
decrease or prevent further episodes in both adults and
children.3,6,7 Treatment in the acute phase, however, ismainly
supportive with judicious fluid resuscitation and use of vaso-
pressors. IVIG given in the acute phase has been described to
dramatically reverse SCLS in a fewadult cases but has not been
extensively studied or described in children.8

Case

We present a 2-year-old, previously healthy male, who was
admitted with recurrent episodes of distributive shock fol-
lowing viral infections.

The patient first presented in shock with a 1-day history of
vomiting and lethargy and required intraosseous needle pla-
cement, aggressive fluid resuscitation, and pediatric intensive
care unit admission. Laboratory evaluation demonstrated
positive influenza B viral antigen and elevated creatinine
kinase,whilebacterial bloodandurine cultureswere negative.
Hewasdischargedwithadiagnosis of viral shock andmyositis.

Three months later, the patient again presented in shock.
The day prior to presentation, he had been seen in a primary
care office due to fever, cough, and periorbital edema. He was
prescribed amoxicillin for otitis media, dexamethasone for
croup, and cetirizine for a possible allergic reaction. On the
morning of admission, he was lethargic and had worsening
periorbital edema.At anoutside institution emergencydepart-
ment (ED), laboratory evaluation was remarkably only for an

elevated hemoglobin (18.3 g/dL and hematocrit [Hct] of 51.8%)
and low total protein (4.5 g/dL). He was treated for croup and
dehydration before being transferred to our institution in
stablecondition.Onarrival toourEDapproximately30minutes
later, he was lethargic, cyanotic, tachycardic, and hypotensive
with severe periorbital edema. He required intubation andwas
treated per septic shock protocol with fluids and antibiotics.
Laboratory evaluation showed hemoconcentration with a
hemoglobin of 20 g/dL, Hct of 60%, and albumin of 0.7 g/dL.
His inflammatory markers were not elevated. Over the course
of the next few hours, he received further fluid resuscitation,
required escalating doses of dopamine, epinephrine, and
vasopressin, and was given stress dose hydrocortisone. Fluid
resuscitation resulted in small but nonsustained improvement
in hemodynamics. A bedside echocardiogram showed a peri-
cardial effusion with possible tamponade physiology and a
bedside pericardiocentesis was performed with immediate,
however nonsustained, hemodynamic stability. He continued
to require frequent isotonic crystalloid fluid boluses due to
persistenthypotensiondespiteaggressivevasopressor support.

Twelve hours after the admission, the decisionwasmade to
administer IVIG (2 g/kg) for possible SCLS. At the time of IVIG
administration, the patient had received 250mL/kg of isotonic
crystalloids. At the completion of the IVIG infusion, his hemo-
dynamics had stabilized and he received a last 10 mL/kg bolus
of isotonic crystalloid fluids, after which no further resuscita-
tion fluids were needed (►Fig. 1), and vasopressin, epinephr-
ine, and dopamine infusions were weaned rapidly. Aggressive
diuretic therapywasadministeredwithin12hours. Thepatient
developed compartment syndrome of his lower extremity, a
known complication of SCLS, and underwent a fasciotomy.
Respiratory viral antigen testing was positive for human
metapneumovirus. The patient was discharged home on hos-
pitalday11andremains ingoodhealth.He isbeing followedup
in the infectious disease clinic where he receives monthly
prophylactic treatment with IVIG (2 g/kg), which has been
describedpreviously in the literature, andhehashadno further
episodes to date.

Fig. 1 Massive fluid resuscitation was given until the time of IVIG administration, after which blood pressure stabilized and no further fluid
boluses were needed. HR, heart rate; IVIG, intravenous immunoglobulin; MAP, mean arterial pressure.
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Discussion

Due to its rare presentation, SCLS is likely under recognized. In
children, the syndrome often presents in conjunction with
viral infectionsand canbemisdiagnosedas septic shock. Initial
treatment is thus empiric, aimed at restoring hemodynamic
stability. At the time of our patient’s first presentation, hewas
presumed to have viral sepsis with septic shock and recovered
with fluid resuscitation. During his second episode, however,
he developed severe, treatment resistant, distributive shock
that was nonresponsive to massive fluid resuscitation and
several vasopressors. Administration of IVIG appeared to
dramatically reverse his capillary leak and restore his hemo-
dynamics. While further studies are needed to prove the
causality of IVIG and reversal of capillary leak, the timing of
IVIG administration to patient stability in our case strongly
suggests a correlation.

Although there are some recommendations to use IVIG as
preventive therapy for pediatric patients with SCLS, no
recommendations for the acute phase exist. IVIG was re-
ported by Lambert et al in 2008 as havingdrastically reversed
SCLS in three adult patients, one patient with chronic SCLS
and treatment-resistant peripheral edema and two patients
with acute presentations and hypotensive shock. All three
patientswere alive andwellmaintained onprophylactic IVIG
without further episodes several years later.8

A few previous pediatric case reports on SCLS mention
IVIG administration as part of the acute treatment. In three of
them, it was part of a multitude of treatment approaches
with favorable outcome; however, it is not clear what im-
mediate effect the IVIG had.9–11 One patient with a previous
diagnosis of lymphoma was treated with clofarabine and
developed SCLS, presumably as a side effect of the drug. He
was treated with IVIG with reversal of the capillary leak.12

The exact mechanism of IVIG in SCLS is not clear, as the
pathogenesis of the syndrome itself remains unclear, but
transient endothelial dysfunction seems to play a major role.
There have been suggestions of abnormal cytokine and com-
plement profiles as well as endothelial hyperreactivity in
patients with SCLS.3,5 IVIG is known to have several different
immune modulatory properties, including interacting with
antibodies, cytokines, and complement, andmodulating auto-
reactivity, all of whichmay help in restore normal endothelial
permeability.

Conclusion

In conclusion, pediatric SCLS is avery rare, potentially fatal, and
likely underdiagnosed condition. The diagnosis should be
considered in patients presenting in fluid-refractory hypovo-
lemic or distributive shock, especially if accompanied by
peripheral edema, hemoconcentration, or profound hypoalbu-

minemia. Although the exact mechanism remains unknown,
IVIG has proven to be an effective and safe prophylactic
treatment that prevents further episodes in both adult and
pediatric patients. IVIG has also been reported to acutely
reverse SCLS in adult subjects, may have played a role in acute
improvement in previous pediatric cases, and drastically re-
versed the capillary leak in our patient. Despite the small
sample size to date, we suggest that IVIG shows potential as
an acute therapy tomitigate the hemodynamic compromise in
acute episodes of shock due to SCLS and should be considered
to reverse acute SCLS in pediatric patients.
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