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Capillary leak syndrome (CLS) is a life-threatening disease
characterized by capillary hyperpermeability leading to edema or
anasarca, hypotension, hypoalbuminemia, and
hemoconcentration.’

Signs and symptoms of CLS are nonspecific leading to CLS being
underdiagnosed.'?

CLS can be idiopathic or secondary to certain autoimmune
diseases, infections (sepsis), snakebites, cancers, and drugs."?

Idiopathic CLS, also called Clarkson’s disease, has low prevalence
(<1/1,000,000) with approximately 260 cases reported worldwide.23

For secondary CLS, nearly 50% of cases in patients with cancer
are related to anticancer drugs, but the underlying mechanisms are
not well-known. 46

In total, roughly 45 antineoplastic and immunomodulatory drugs
have been associated with CLS*5 with episodes occurring at a
median of 8 days after drug administration® while median time to
resolution has been approximately 12 days.”

Most drug-induced CLS occurrences are serious adverse events
(86%) with a 27% mortality rate (related or unrelated to CLS).5

Since there are no standard recommendations for drug-induced
CLS diagnosis and treatment, providers use their institutional
guidelines or follow guidelines from the prescribing information.

Given the different types of CLS, the objective of this abstract is to
provide straightforward guidelines for early diagnosis and
management of drug-induced CLS from an advanced practice
provider’s perspective.

Therefore, we have created a CLS algorithm that outlines initial
assessments and treatment because early intervention and
appropriate management help reduce drug-induced CLS mortality.

Purpose

+ To share life-saving information with nurse practitioner (NP)
peers about a rare but life-threatening syndrome, capillary leak
syndrome (CLS), which is observed as an adverse effect of
some drugs used in cancer treatments or noted during some
health events.

« Given the increasing number of cancer patients that NPs will be
treating in the coming years as well as CLS’s idiopathic nature
in some cases, having this CLS algorithm is a valuable tool for
NPs’ clinical practice

Methods

« Aliterature review using scientific databases PubMed, CINHAL
and the Google Scholar search tool yielded nearly 30 scientific
works. We focused on 12 publications from 2017-2021.

+ Key words: capillary leak syndrome, CLS, systemic capillary
leak syndrome, drug-induced CLS, idiopathic CLS
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Figure. Algorithmic Approach to Diagnosis and Management of Capillary Leak Syndrome

Capillary Leak Syndrome (CLS): Diagnosis of Exclusion

Signs and Symptoms
oliguria or diuresis, edema/anasarca,
dyspnea, syncope, hypovolemic shock

Initial Labs
hypoalbuminemia, hemoconcentration,
acute renal failure

Vital Signs/Weight
hypotension, weight gain, fever

Evaluation for CLS: Detailed H&P - Was patient recently treated with drug (s) that can cause CLS?

mAbs.

rituximab, alemtuzumab

Chemotherapy
gemcitabine, clofarabine, adriamycin, cisplatin,
oxaliplatin, cyclophosphamide

Checkpoint Inhibitors
nivolumab, pembrolizumab

Other Agents such as
tagraxofusp, interleukins,
G-CSF, CAR T-cells

YES:
Evaluate for Drug-induced CLS

Labs

+ CMP, uric acid

« Urinalysis: normal

+ CBC: elevated hematocrit

« BNP:mild

« TFTs: normal

* VEGF plasma: elevated

+ CK: Elevated in Rhadomyolysis

+ CRP & Urea: elevated

+ Blood, urine cultures: normal

+ Pracalcitonin: normal

+ Coagulation tests: PT/PTT/
D-Dimer/Fibrinogen

Management

1) Fluid resuscitation

2)IV albumin

3) Steroids: glucocorticoids
4)IVIG (best for Nivolumab)
5) Vasopressors

Imaging
+ CXR: Usually normal

+ ECHO: Usually normal

In some cases: imaging
could later reveal
pulmonary edema from
fluid replacement

Management

1) Diuretics: If pleural
effusions or
pericardial effusion
or pulmonary
edema due to fluid
resuscitation and
vasopressors

IV & diphenydramine IV

nflammatory medator)
« Methylprednisolone IV, acetaminophen

2) Antibiotics: if
pulmonary infiltrates

« Anti-IL-6 fcytokine antagonist such as
tocilizumab or sarilumab (for mAbs, CPIs)

BN, brain natriuretic peptide
BP, blood pressure
CAR, chi i

CK, creatine kinase

NO and if it does not coincide NO:
with other conditions: Evaluate for CLS that coincides with other
Evaluate for Idiopathic CLS conditions OR for conditions with similar
(also called Clarkson’s disease) presentation to CLS

Labs/Imaging
**same as Drug-Induced CLS**

« Labs/Imaging
* Adrenal insufficiency: cortisol levels

« CHF: ECHO, Ur (positive protein)
Prodromal fatigue, dizziness, flu-like signs .S 1D-19 OR ricin poisoning
and symptoms, then rapid onset .

Rhadomyolysis, compartment syndrome, .
pleural and pericardial effusion can be seen .

antiphospholipi
* Hereditary angioma due
Management
us recovery in some case:
uscitation and stabilization: se-
, stabilize respiratory status,
correct hypoxemia
3) Conservative IV iuids to correct hy-
poperfusion/hypovolemia .
4) IV albumin
5) Diuretics: prevents int
overload/pulmonary e
ment syndrome
6) Anti-tumor necrosis factor48 (TNF-8) ..
infliximab
7) No steroids
8)IVIG
9) Renal filtration if necessary
10) Prophylactic monthly IVIG or theophyl-
line or terbutaline or aminophyline

morrhagic fevers
hock syndroms

culture

* Gleich syndrome: recurrent angioedema, oliguria, wei

gain, eosinophila, urticaria, pruritis, fever

ver, low BP, positive blood
cular volume
or compart-

Management
1) Treatment of underlying/coinciding condition

CLS, capillary leak syndrome
CMP,

Glossary:

CBC, complete blood count
CHE congesiive heart failure

Conclusion

metabolic panel
P, checkpoint inhibitor
CRP, C-reactive protein

« Capillary leak syndrome (CLS)is a
rare but life-threatening health
condition that nurse practitioners
need to be aware of.

« CLS is either idiopathic or
secondary as an adverse effect of
some drugs used in different cancer

treatments.

"

This CLS algorithm is a clinical and

educational tool that eases
diagnosis and management of CLS
which greatly improve outcomes for

patients.

% CLS is relevant to the
contemporary NP’s practice
environment given the continued
increase of the number of cancer
patients in the coming decades who
will be treated by NPs of various

specialties.

CXR, chest radiography HCT, hematocrit P, in time:
ECHO, HSCT, i Labs, sl side effect
G-CSF, transplant Ab Jonal antibodi TFT, thyroi
factor L, interloukin premed,
H&P, history and physical IV, intravenous. PT, prothrombin time factor
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