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Systemic capillary leak syndrome (SCLS) is a rare disorder that is characterized by 
hypotension, hemoconcentration, and hypoalbuminemia. 

SCLS is associated with increased permeability of the capillary endothelium to proteins. 

Clinical features: edema, hypotension, hypoalbuminemia, or hemoconcentration.

These clinical features are nonspecific and not present in all cases.
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Most cases of CLS are classified as idiopathic forms, also called 
Clarkson’s disease.

It may also develop as a secondary form, preceded by autoimmune
diseases, infections, snakebites, and drugs.

Cancer and chemotherapy are also considered to be important causes 
of secondary CLS.

.
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Remya Rajan et al, Tropical Health and Education Trust. 2021 , Volume 51, Issue 2
Case report

Attacks of ISCLS typically demonstrate three phases: 

 prodromal

 leak

 recovery phase

The frequency and severity of attacks vary significantly. 

The prodromal phase is characterized by symptoms such as fatigue, 
nausea, myalgia, and a sudden increase in body weight. 

https://journals.sagepub.com/doi/abs/10.1177/0049475520979299#con1
https://journals.sagepub.com/toc/tdoa/51/2
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Remya Rajan et al, Tropical Health and Education Trust. 2021 , Volume 51, Issue 2
Case report

This is followed by a leak phase within one to four days, which is 
characterized by the triad of hypotension, haemoconcentration, and
hypoalbuminemia.

In the recovery phase, the extravasated fluid is recruited into the 
intravascular compartment, and the patient is at an increased risk for 

volume overload.

https://journals.sagepub.com/doi/abs/10.1177/0049475520979299#con1
https://journals.sagepub.com/toc/tdoa/51/2
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A total of 133 case reports (161 patients) and 5 case series (102 
patients) of idiopathic systemic capillary leak syndrome were included.

 RESULTS: Patients had hypotension (81.4%), edema (64.6%), and 
previous flu-like illness (34.2%)

Thirty-seven patients died (23%) mainly because of systemic capillary 
leak syndrome itself (78.4%).
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SCLS can be caused by cancer, infections, drugs but can occur as 
idiopathic SCLS after secondary causes are ruled out.
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Eo et al, J ALLERGY CLIN IMMUNOL PRACT MONTH 2017, Volume 6, Issue 2

Most patients with idiopathic SCLS have a concomitant presence of 
monoclonal gammopathy, which is not a mandatory criterion for 
diagnosis but aids in the diagnosis.

 In the prodromal phase, there is a trigger for systemic leakage. This 
is most frequently a viral infection
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J Emerg Crit Care Med 2022 | https://dx.doi.org/10.21037/jeccm-22-22
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They identified 62 case reports in 53 articles that met the inclusion 
criteria for this systematic review

Shin et al, J. Clin. Med. 2018, 7, 418; doi:10.3390/jcm7110418
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SCLS and Cancer

SCLS was associated with

 cancer itself in 43.6% 

anti-cancer agents in 51.6% 

BMT in 4.8%
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SCLS and Cancer

The most common associated malignancies were 

 hematologic (61.3%) 

 non-Hodgkin lymphoma (22.7%) 

 multiple myeloma (12.9%)
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Main presenting symptoms and findings using physical and 
radiological examination of patients with SCLS included :



 peripheral edema (67.7%)

 hypotension (32.2%),

 pleural effusion (29.0%)

 dyspnea (27.4%)

 ascites (22.7%)

 oliguria (22.7%) 

 weight gain (21.0%)

 fever (17.7%) 

 pulmonary edema (11.3%)
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Laboratory Findings:

 leukocytosis was observed in 40.1%

 anemia in 48.0%

 hemoconcentration in 63.6% 

 thrombocytopenia in 73.7% 

 hypoalbuminemia in 96.9%
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SCLS and Anticancer Agents

Among anti-cancer agents,

 (G-CSF) (14.6%) 

 interleukin (IL)-2 (11.4%)
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Pathogenic Molecules:

No study has investigated soluble factors or diagnostic markers of 
cancer-related SCLS.

 Some pathogenic molecules in idiopathic SCLS :

 Increased numbers of circulating CD25+ T cells, perivascular 
infiltrations of mononuclear cells with an increased number of CD8+ T 
lymphocytes

 Endothelial injury and apoptosis

 Increased serum cytokine levels such as elevated serum chemokine (C-
X-C motif) ligand (CXCL)10, chemokine ligand 2 (CCL2), IL-1β, IL-6, 
IL-8, IL-12, and tumor necrosis factor-α (TNF-α)

 high levels of plasma (VEGF) and angiopoietin-2
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There were 62 clinical studies that reported on the incidence of CLS 
in patients receiving anti-cancer treatments or after BMT

The incidence of CLS by IL-2 was 34.7% by overall estimation and 
43.9% by meta-analysis.

No correlations were found between the dose of IL-2 and the 
overall incidence of CLS.
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Incidence of SCLS

The incidence of CLS in patients treated with IL-2 with other agents 
was 29.1% by overall estimation and 32.0% by meta-analysis.

We found that the highest incidence of CLS (80.5% and 100%) was 
observed when IL-2 was combined with IFN-alpha.
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The incidence of CLS in patients who received IL-2 + bevacizumab (IL-2 dose: 9 
µg/kg) was 100%.

In cases with concomitant IL-2 + 5-FU treatment, the incidence of CLS varied from 
6.3% to 25.0%, resulting in 17.5% by overall estimation and 17.1% by meta-analysis

In the IL-2 + imatinib mesylate group, there was a dose-related increase in the 
incidence of CLS (0% → 9% → 33.3%)
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Two studies reported the incidence of CLS associated with the use of 
IL-1 in combination with carboplatin (one study, 40% CLS 
incidence) or etoposide (one study, 44.4%).

The incidence of CLS by GM-CSF was 9.0% by overall estimation 
and 10.1% by meta-analysis



تهران-١٤٠١مهر ١٥-١٣



تهران-١٤٠١مهر ١٥-١٣

The incidence of CLS caused by gemcitabine was 3.5% by overall 
estimation and 4.9% by meta-analysis.
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The incidence of CLS by various kinds of anti-CD agents was 33.9% by overall 
estimation and 35.6% by meta-analysis.

The incidence of CLS by various kinds of anti-CD22 mAb was 40.7% by overall 
estimation and 48.1% by meta-analysis.

It appeared that there was an increased incidence of CLS with an increasing treatment 
dose of anti-CD22 mAb

.
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The addition of anti-CD19 mAb to anti-CD22 mAb treatment did not result in a 
further increase in the incidence of CLS.

The incidence of CLS by various kinds of anti-CD25 was 36.7% by overall 
estimation and 42.2% by meta-analysis.
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 Multiple animal studies suggest that IL-2 causes the acute injury of normal 
tissues by 

enhancing neutrophil adhesion 

generating reactive oxygen intermediates

proteases

 pro-inflammatory cytokines such as TNF alpha,

which can cause vascular leakage.
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The proposed pathogenesis of capillary leak syndrome (CLS).
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We also found that BMT may be an important risk factor for CLS in cancer 
patients. 

The incidence of CLS associated with BMT with or without other agents 
ranged from 6.8% to 52.7%. 

The pathophysiology of CLS in BMT-related CLS has not been fully 
studied.

Some hypotheses on the contributing factors have been suggested such as 
pivotal contribution by circulating leukocytes, decreased C1 esterase 
inhibitor activity, elevated C4d concentrations, the use of G-CSF or GM-

CSF, and elevation of terminal complement complex (TCC) levels.
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However, these studies did not report on the treatment strategies or 
clinical outcome of CLS, because most studies reported CLS as an 
adverse event of the drug.
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Among the overall ADR reports for COVID-19 vaccines, we identified 
101 cases (0.004%) of SCLS. 

Among these ADR-reported cases for SCLS, 

48 were from BNT162b2, 12 from mRNA-1273, and 41 from ChAdOx1
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In any case, it becomes clear that this condition is underreported due to the fact 
that it is commonly misdiagnosed owing to its resemblance in signs and 
symptoms with other prevalent conditions including sepsis, angioedema, and 
anaphylaxis, as well as its nonspecific signs and symptoms, not to mention the 

high mortality rates


