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DIAGNOSIS

• Da Sydenham (~ 1650) in poi, la diagnosi è una interpretazione di sintomi e segni che serve ad 
allocare un paziente in una categoria nosologica – una malattia

• Ma fino alla metà (circa) del secolo scorso, la diagnosi era essenzialmente uno strumento di 
classificazione linneana, con benefici di salute solo per poche malattie

• Oggi, la diagnosi è basata su sintomi, segni e molti altri dati, e la categoria nosologica (=malattia) in 
cui il paziente è allocato segna l’inizio di terapie molto spesso efficaci 

• Alcuni strumenti della diagnosi: illness scripts; heuristics; la storia; Lab; imaging 
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IDIOPATHIC CAPILLARY LEAK SINDROME (ICLS)
CLARKSON DISEASE

Clarkson et al. 
Cyclical edema and shock due to increased capillary permeability 

Am J Med 1960;29:193–216

• 34 yrs. white woman of Italian descent

• Benign breast cancer

• In excellent health until 32 yrs 

• From February 1956, she experienced 
episodes of sudden and marked leak of 
plasma from her vascular bed that she 
would go into profound hypovolemic 
shock.

I. Fatigue, malaise, mild rhinorrhea and 
hoarse voice some days before her period

II. Nausea and vomiting, Swelling of face, 
neck and all extremities, Palpitations and 
shortness of breath 

III. Resolution of all symptoms



CLARKSON DISEASE

Observations During 
an Episode of Shock

Clarkson et al. Am J Med 1960



CLARKSON DISEASE – Characteristics of severe episodes

Clarkson et al. Am J Med 1960

Date Edema Weight 
gain (Kg)

Max Ht (%) Min  Ht
(%)

Highest 
BUN 

mg,%)

3/23/57 + 3 74 38 25

4/8/57 ++ 4 62 29 21

10/7/57 +++ 4 58 32 27

11/4/57 ++++ 6 60 30 31



CLARKSON DISEASE - Time Course

Clarkson et al. Am J Med 1960



Electrophoresis revealed abnormal 
gamma glubulins

Radioactive iodinated serum 
albumin studies demonstrated 

increased  capillary permeability

Clarkson et al. Am J Med 1960

CLARKSON DISEASE



CLARKSON DISEASE

• January 20, 1959

• During an usual episode of shock

 …suddenly, with no evidence of congestive failure,  she gasped, no heart sounds or 
pulse could be detected…and the respiratory movements ceased

…the chest was open immediately ..the heart was in asystole

…despite cardiac massage and usual resuscitation procedures 

...she was pronounced dead.

Clarkson et al. Am J Med 1960



Definition of Idiphatic Capillary Leak Syndrome (ICLS) or Clarkson’s Disease 

• a rare and potentially fatal condition in otherwise healthy 
individuals

• characterized by recurrent episodes of capillary leakage that 
occur in three phases: 
• Prodromic phase
• Initial phase (fluid extravasation associated with 

hypovolemia)
• second phase (fluid reabsorption associated with polyuria 

and flash pulmonary edema) 



CAPILLARY STRUCTURE



ENDOTHELIAL ADHERENS JUNCTIONS



Mechanisms of capillary leakage

Jv = Kf([Pc  − Pi] − σ[πc − πi])

PRESSIONE DI FILTRAZIONE = PRESSIONE IDROSTATICA EFFETTIVA - PRESSIONE ONCOTICA EFFETTIVA

• Increased hydrostatic pressure -> heart failure, renal failure, cirrhosis

• Decreased capillary oncotic -> nephrotic syndrome, protein losing enteropathy, decreased albumin 
syntesis)

• Increase capillary permeability ->it allows fluid and protein to readly pass through the endothelial 
barrier and into the interstitium

equazione di Starling:

       



Mechanisms of capillary leakage in ICLS

equazione di Starling:

       



Hypotheses in ICLS

• Abnormalities in VEGF and angiopoietin 2

• Monoclonal proteins

• Endothelial cell apoptosis

• Involvement of IL-2

• Inflammatory mediators



Different causes of capillary leakage

• sepsis

• anaphylaxis

• major burn injuries

• ovarian hyperstimulation syndrome

• hemophagocytic lymphohistiocytosis 

• viral hemorrhagic fevers 

• autoimmune diseases

• snakebite envenomation 

• drugs (interleukins [IL2], monoclonal antibodies, gemcitabine)



CLINICAL MANIFESTATIONS in ICLS
Prodromic phase

Prodromal symptoms 

▪ Oliguria
▪ Fatigue
▪ Syncope
▪ Abdominal pain
▪ Nausea
▪ Myalgias
▪ Edema
▪ Sudden increase in body weight

Triggers 

▪ Upper respiratory tract infection
▪ Flu-like illness
▪ Physical exertion

▪ During menses



CLINICAL MANIFESTATIONS in ICLS
Fluid extravasation phase

Hypotension 

Hemoconcentration

Edema



CLINICAL MANIFESTATIONS in ICLS
Fluid extravasation phase

(median duration: 3-4 days) 



CLINICAL MANIFESTATIONS in ICLS
Recovery (Fluid Reabsorption) phase

Poliuria 

Quickly intravascular volume overload

Pulmonary edema



DIAGNOSTIC CLUES OF ICLS

Hypotension

Hemoconcentration

Hypoalbuminemia 

Monoclonal Gammopathy



EPIDEMIOLOGY OF ICLS IN FRENCH REGISTRY 
(EurêClark) 

Gousseff et al. 
Ann Intern Med 2011



DEMOGRAPHIC, CLINICAL AND LABORATORY FINDINGS  OF ICLS IN FRENCH REGISTRY

Characteristics Pts. n = 28

SEX (m/f) 13 / 15

Age at disease onset (yrs.) 49.1 (5-77)

Age at diagnosis  (yrs.) 52.9 (6-78)

Diagnostic delay  (mo.) 7 (0-110)

Systolic Blood Pressure [mmHg] 60 (10 – 105)

Weight gain [kg] 7 (3.6 – 12)

Hematocrit  [%] 59% (37% - 76%) 

Protein             [g/dL]
Albumin           [g/dL]

4.3 (2.7 – 6-6)
2.1 (1.1 – 3.8)

Creatinine        [mg/dL] 1.5 (0.8 – 4.2)

Monoclonal gammopathy 25 (89%)

Gousseff et al. 
Ann Intern Med 2011

Data are reported as median (range) or number (%)



OUTCOMES OF ICLS IN FRENCH REGISTRY

Outcomes

Follow-up from diagnosis (mo.) 55.3 (1-161)

Total number of attacks (severe attacks) 252 (92)

Annual frequency per person for attacks
Annual frequency  per person for severe attacks

1.23 (0.13 – 21)
0.46 (0.0 – 14)

Deaths 8 (29%)

Deaths directly related to ICLS attack 6 (75%)

Gousseff et al. 
Ann Intern Med 2011

Data are reported as median (range) or number (%)



COMPLICATIONS OF ICLS IN FRENCH REGISTRY

Gousseff et al. 
Ann Intern Med 2011



Wu et al. 
Intern Emerg Med 2019

ICLS IN AN ITALIAN SINGLE CENTER EXPERIENCE
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Wu et al. 
Intern Emerg Med 2019

TREATMENT OF ICLS 



VOLUME RESUSCITATION in ICLS



• Crystalloids infusion  25 ml/hr

• HMW plasma expanders boluses 200 ml 

TREATMENT OF SHOCK (leak) PHASE OF ICLS 

Wu et al. Intern Emerg Med 2019



TREATMENT OF SHOCK (leak) PHASE OF ICLS 

Saravi et al. Intensive Care Med Exp 2023



• Crystalloids infusion  25 
ml/hr

• HMW plasma expanders boluses 200 ml 

TREATMENT OF SHOCK (leak) PHASE OF ICLS 

Wu et al. Intern Emerg Med 2019

• Amines
• Vasopressin
• Methylene blue
• Icatibant
• Bevacizumab
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TREATMENT OF SHOCK (leak) PHASE OF ICLS 

Wu et al. Intern Emerg Med 2019

• Amines
• Vasopressin
• Methylene blue
• Icatibant
• Bevacizumab

i.v. Immunoglubulin

0.4 -2 g/Kg



Loop diuretics

CPAP

CVVH

ECMO

TREATMENT OF POST SHOCK (recovery) PHASE OF ICLS 

Wu et al. Intern Emerg Med 2019



PROPHYLAXIS OF ATTACKS 

Wu et al. Intern Emerg Med 2019

• Theophilline
• Verapamil
• Beta-2- agonists
• Terbutaline
• Montelukast
• Glucocorticoids
• Spironolactone
• Cyclosporine
• Thalidomide
• Ginkgo biloba

i.v. Immunoglubulin

0.4 -2 g/Kg



ACTUARIAL SURVIVAL CURVES ACCORDING TO PROPHILACTIC TREATMENT 
OF ICLS IN FRENCH REGISTRY

Gousseff et al. 
Ann Intern Med 2011



CONCLUSIONS - CAPILLARY LEAK SYNDROME

• Is a rare and potentially fatal condition in otherwise healthy midlife 
individuals

• Is characterized by recurrent episodes of capillary leakage with 
generalized edema associated to a triad of Hypotension, 
Hemoconcentration and Hypoalbuminemia

• Monoclonal gammopathy is frequently observed

• Etiology remains unknown 



CONCLUSIONS - CAPILLARY LEAK SYNDROME

• Overt clinical features:
o Fluid extravasation phase (compartment syndrome)
o Fluid reabsorption (recovery) phase (volume overload)

• Treatment of attacks is supportive

• Intravenous immunoglobulin might be useful as prophylaxis of 
attacks
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