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ABSTRACT

ASCO Guidelines provide recommendations with comprehensive review and analyses of the relevant 
literature for each recommendation, following the guideline development process as outlined in the 
ASCO Guidelines Methodology Manual. ASCO Guidelines follow the ASCO Conflict of Interest Policy 
for Clinical Practice Guidelines.
Clinical Practice Guidelines and other guidance (“Guidance”) provided by ASCO is not a compre-
hensive or definitive guide to treatment options. It is intended for voluntary use by clinicians and 
should be used in conjunction with independent professional judgement. Guidance may not be 
applicable to all patients, interventions, diseases or stages of diseases. Guidance is based on review 

and analysis of relevant literature, and is not intended as a statement of the standard of care. ASCO 
does not endorse third-party drugs, devices, services, or therapies and assumes no responsibility for 
any harm arising from or related to the use of this information. See complete disclaimer in Appendix 1 
and 2 (online only) for more.

PURPOSE Extravasation is an uncommon but high-risk adverse event that occurs 
when an agent with the potential to cause tissue damage leaks out of the 
intended administration space into the surrounding area. This guideline 
presents evidence-based side effect management recommendations to 
support interprofessional teams in decision making to minimize severity or 
progression of extravasation injury from antineoplastic treatment in in-
dividuals with cancer.

METHODS The Oncology Nursing Society and American Society of Clinical Oncology 
appointed health care professionals and patient representative members to 
a panel for guideline development focused on antineoplastic vesicants and 
irritants with vesicant properties. The panel applied GRADE (Grading of 
Recommendations Assessment, Development, and Evaluation) method-
ology and followed the National Academies of Sciences, Engineering, and 
Medicine criteria for trustworthy guidelines. A systematic review of studies 
examining outcomes of antineoplastic agent extravasation in adults in-
formed the guideline. The panel assessed the certainty of the evidence 
using the GRADE approach.

RESULTS The panel agreed on recommendations related to the use of antidotes for 
antineoplastic vesicants and irritants with vesicant properties, thermal 
compress application and duration, and early surgical referral or escalation 
to specialty care for central venous access device extravasation.

RECOMMENDATIONS This guideline summarizes evidence-based interventions for the man-
agement of extravasation of antineoplastic vesicants or irritants with 
vesicant properties to guide clinical care.

Despite the steady developments of cancer treatment de-
livered via oral routes, treatment with antineoplastic 
therapy via the IV route remains the most common delivery

method. 1 Extravasation is an uncommon but high-risk 
adverse event associated with IV therapy that occurs 
when an agent with the potential to cause tissue damage
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leaks from the intended site of venous delivery. 2,3 Extrav-
asation from an IV site can result in pain, swelling, and 
erythema in the surrounding area. 4 Agent-specific factors 
affecting the extent of damage include extremes of pH or 
osmolarity, hypertonic solution, DNA-binding properties, 
and vasoconstrictive properties of the drug. 5 In severe 
cases, progression to blistering, sloughing, ulceration, 
tissue necrosis, and complications may occur. Extravasa-
tion injury may impair mobility and function. 4,6-8 For pa-
tients receiving IV cancer treatment, the aftereffects of an 
extravasation can increase the possibility of treatment 
delays, potentially jeopardizing cancer outcomes. 9

Antineoplastic agents are categorized as vesicants, irri-
tants with vesicant properties, irritants, and nonvesicants 
according to the potential for underlying tissue damage. 2 ,5 

Upon leakage outside of the intended space, vesicants 
and irritants with vesicant properties pose a risk for ex-
travasation injury. Vesicants are further classified as DNA-
binding or non–DNA-binding according to the mechanism 

of injury. DNA-binding vesicants bind to the DNA of healthy 
cells in the surrounding tissue, causing apoptosis. Upon cell 
death, the vesicant is dispersed and taken up by healthy 
adjacent cells, continuing this cascade and potentially 
causing severe, sustained tissue damage. 2,8 Non–DNA-
binding vesicants are metabolized in the tissue and neu-
tralized with less tissue damage and gradual improvement 
over time. 8 Regardless of the type of vesicant or irritant 
with vesicant properties, factors such as volume of the

extravasate, anatomic location, and other patient-specific 
variables influence the severity of tissue damage after an 
extravasation. 10 ,11 Table 1 includes a list of commonly 
administered vesicants and irritants with vesicant 
properties.

There is no centralized database for antineoplastic extrav-
asation events, and the exact incidence is not known. In the 
seminal work of Jackson-Rose et al, 4 researchers established 
a national target benchmark at 0.09% based on a review of 
673 extravasation events of 739,812 antineoplastic infusions. 
Data collection took place at National Cancer Institute 
(NCI)–designated cancer centers, which might have influ-
enced the incidence rate. Overall, the reported estimates of 
extravasation occurring with antineoplastic therapy range 
from 0.01% to 6.5%. 12,13 Although peripheral IV adminis-
tration poses a higher risk of an extravasation event com-
pared with administration via a central venous access device, 
reports of extravasations associated with needle malposition 
in implanted vascular access devices, disconnection or 
rupture of the device, and catheter tip migration have been 
documented. 4,10

Researchers have noted considerable variability in staff 
understanding, confidence, and individual awareness of 
guiding policies for management of antineoplastic agent 
extravasation. 14-16 To ensure that the most appropriate 
measures are taken as soon as possible after extravasation, 
the interprofessional team requires sufficient knowledge on 
the potential early and late side effects and the immediate 
and long-term management interventions to apply in 
practice. 17 Improved knowledge of care and follow-up pro-
cedures can increase the comfort levels of staff in managing 
extravasations. 6

AIMS AND OBJECTIVES

The aim of this guideline is to provide evidence-based 
management recommendations for the care of IV antineo-
plastic agent extravasation side effects in adults who are 
receiving treatment for cancer, minimize the negative se-
quelae of extravasation for patients with cancer, and provide 
a standardized approach to care. The target patients of this 
guideline include adult patients who are receiving anti-
neoplastic treatment for cancer through venous access. The 
target users of the guideline include oncology health care 
professionals, patients, researchers, and decision-makers. 
Policymakers interested in this guideline include individuals 
and organizations developing local, national, or interna-
tional protocols with a goal of improving the management of 
antineoplastic extravasation in adults with cancer. This 
guideline is applicable in both inpatient and outpatient 
settings where clinicians may administer antineoplastic 
treatment. Although extravasation occurs during other 
routes of antineoplastic administration (eg, hepatic arterial 
infusion, intraperitoneal, intravesical), the management of 
these types of events is outside the scope of this guideline. 
This guideline also does not cover the selection of vascular

TABLE 1. Commonly Used Vesicants and Irritants With Vesicant 
Properties

Commonly Used Vesicants

Antineoplastic Agent Classification

Cisplatin with a concentration of 
0.5 mg/mL or higher

Alkylating agent (DNA-binding)

Doxorubicin, daunorubicin, epirubi-
cin, idarubicin

Anthracycline (DNA-binding)

Mitomycin C, dactinomycin Alkylating agents, antitumor antibiotic 
(DNA-binding)

Trabectedin, lurbinectedin Alkylating agents (DNA-binding)

Vincristine, vinorelbine, vinblastine Antimicrotubule agents, vinca alka-
loids (non–DNA-binding)

Commonly Used Irritants With Vesicant Properties

Antineoplastic Agent Classification

Bendamustine, carmustine Alkylating agents

Cabazitaxel, docetaxel, paclitaxel, albumin-
bound paclitaxel

Antimicrotubule agents, 
taxanes

Carboplatin, cisplatin, oxaliplatin Alkylating agents, platinum-
based

Etoposide Topoisomerase II inhibitor

Mitoxantrone Topoisomerase II inhibitor

NOTE. Based on information from the studies by Ajewole et al, 40 Kaland 
et al, 66 Olsen et al, 8 and Theman et al. 67
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access for antineoplastic therapy or prevention of extrava-
sation events.

GUIDELINE DEVELOPMENT METHODS

The Oncology Nursing Society (ONS) vetted and appointed 
individuals to the ONS and ASCO guideline panel (Appendix 
Table A1, online only). The membership of the interpro-
fessional panel consisted of oncology nurses at all levels of 
practice including staff nurses working in oncology infu-
sion clinics, advanced practice nurses including clinical 
nurse specialists and a nurse practitioner, two medical 
oncologists, a clinical pharmacist, and a patient repre-
sentative. The panel was coordinated by the director of 
guidelines and quality at ONS (C.C.) in collaboration with 
GRADE (Grading of Recommendations Assessment, De-
velopment, and Evaluation) methodologists (K.D.G., 
R.L.M.) and an ASCO senior guideline specialist (K.B.). The 
guideline was based on a 2025 systematic review. 18 The 
panel completed work during virtual meetings and a 2-day 
in-person meeting to review evidence and formulate 
recommendations.

The panel assessed the certainty in the supporting evi-
dence and graded the recommendations using the GRADE 
approach. 19 Policies and procedures derived from the 
Guideline International Network (GIN) McMaster Guideline 
Development Checklist and the National Academies of Sci-
ences, Engineering, and Medicine (NASEM) criteria for 
trustworthy guidelines 20,21 guided the guideline development 
process, including panel formation, management of conflicts 
of interest, internal and external review, and organizational 
approval.

All participants provided financial and intellectual disclo-
sures of interest, which were managed according to ONS 
policies and the recommendations of NASEM and GIN. 20,21 

The panel recorded disclosures at the time of appointment 
and again at the recommendations meeting, and the ONS/ 
ASCO guideline panel had no relevant conflicts of interest (no 
material interest in any commercial entity with a product 
that could be affected by the guidelines).

Formulation of Specific Clinical Questions and 
Determining Outcomes of Interest

The ONS/ASCO guideline panel met remotely to discuss and 
prioritize clinical questions. Panelists were instructed to 
identify clinically relevant questions about extravasation, 
including questions from patients or those reflecting clinical 
uncertainty about aspects of extravasation care. Questions 
were formulated into PICO (patient, intervention, compara-
tor, outcome) components. The panel discussed all possible 
outcomes and prioritized importance for patients and deci-
sion making using the GRADE approach. 22 The panel priori-
tized the comprehensive list of outcomes and determined the 
following outcomes as critical for clinical decision making 
across the PICO questions through ranking survey and

deliberation: tissue preservation, tissue necrosis, pain, quality 
of life, delay of cancer treatment secondary to extravasation, 
hospitalization, length of stay, need for surgical intervention, 
and adverse events related to extravasation care.

Synthesis of Evidence and Development 
of Recommendations

The guideline was informed by a systematic review of ran-
domized controlled trials and nonrandomized designs in-
cluding cohort, cross-sectional, and case-control studies 
exploring outcomes in adults with extravasation of anti-
neoplastic agents administered through a peripheral IV line 
or a central access device published within the past 10 years. 18 

This systematic review updates a previous systematic review 

by Harrold et al. 23

More details about the methods for the systematic reviews 
can be found in the study by Gibbs et al. 18 Briefly, a com-
prehensive search of the literature was conducted for each 
PICO question prioritized by the panel. Reviewers screened 
titles and abstracts, and full-text records in duplicate. For 
each of the eligible studies, risk of bias was assessed using 
either the Risk of Bias in Nonrandomized Studies of Inter-
ventions 24 or the Joanna Briggs Institute critical appraisal 
tool for case series. 25 The evidence was summarized and 
assessed in GRADE evidence profiles.

The body of evidence across each outcome was assessed 
based on factors that either decrease or increase one’s 
certainty: risk of bias, inconsistency, indirectness, impre-
cision, publication bias, large magnitude of effect, dose– 

response gradient, or opposing residual confounding. 26,27 In 
addition to the certainty of evidence, the panel formulated 
recommendations considering the balance of benefits and 
harms, patients’ values and preferences, resource use, eq-
uity, acceptability, and feasibility. For each question, the 
panel entered judgment into the GRADE Evidence-to-
Decision (EtD) framework using the GRADEpro Guideline 
Development Tool. 28

Based on the evidence summarized in the EtD framework 
table, the panel developed clinical recommendations during 
the 2-day in-person meeting. The panel arrived at consensus 
for the final recommendations. The panel also discussed the 
extent of the use of alternative treatment options. The panel 
agreed on the recommendations (including direction and 
strength), remarks, and qualifications by consensus vote 
based on the balance of all desirable and undesirable con-
sequences. The final guidelines, including recommenda-
tions, were reviewed and approved by all members of the 
guideline panel.

Interpretation of Recommendations

The strength of the recommendations in this guideline is 
labeled as strong or conditional. Table 2 provides an inter-
pretation of the recommendations by patients, clinicians,
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TABLE
 
2. Interpretation

 
of Strong and

 
Conditional Recommendations

Strength
 
of 

Recommendation Wording
 
in
 
the
 
Guideline Patients Clinicians Policymakers Researchers

Strong “ONS
 
and

 
ASCO

 recommend…”
Most individuals in

 
this situation

 
would

 
want the recommended

 
course

 
of action, and only a

 
small 

proportion
 
would

 
not

Most individuals should
 
follow

 
the
 

recommended
 
course

 
of action. 

Formal decision aids are
 
not likely 

to
 
be
 
needed

 
to
 
help

 
individual 

patients and
 
clinicians make

 
deci-

sions consistent with
 
their values 

and
 
preferences

The
 
recommendation

 
can

 
be
 
adopted

 
as policy in

 
most situations. Ad-

herence
 
to
 
this recommendation

 
according

 
to
 
the
 
guideline

 
could

 
be
 

used
 
as a

 
quality criterion

 
or per-

formance
 
indicator

The
 
recommendation

 
is supported

 
by 

credible
 
research

 
or other convincing 

judgments that make
 
additional 

research
 
unlikely to

 
alter the recom-

mendation. On occasion, a strong
 
rec-

ommendation
 
is based

 
on
 
low
 

or very 
low
 

certainty of evidence. In such
 
in-

stances, further research may provide
 

important information
 
that alters the

 
recommendations

Conditional “ONS
 
and

 
ASCO

 suggest…”
The

 
majority of individuals in

 
this 

situation
 
would

 
want the sug-

gested
 
course

 
of action, but many 

would
 
not. Decision aids may be

 
useful in helping

 
patients to

 
make

 
decisions consistent with

 
their in-

dividual risks, values, and 
preferences

Different choices will be appropriate
 

for individual patients; clinicians 
must help each

 
patient arrive at a 

management decision consistent 
with

 
their values and

 
preferences. 

Decision
 
aids may be

 
useful in 

helping
 
individuals to

 
make

 
deci-

sions consistent with
 
their individ-

ual risks, values, and preferences

Policymaking
 
will require substantial 

debate
 
and

 
involvement of various 

stakeholders. Performance
 
mea-

sures should
 
assess whether deci-

sion
 
making

 
is appropriate

The
 
recommendation

 
is likely to

 
be
 

strengthened
 
(for future updates or 

adaptation) by additional research. An 
evaluation

 
of the conditions and

 
criteria

 
(and

 
the
 
related

 
judgments, research 

evidence, and additional considerations) 
that determined

 
the
 
conditional (rather 

than
 
strong) recommendation

 
will help 

identify possible
 
research

 
gaps

NOTE. Based on
 
information

 
from

 
the
 
studies

 
by Guyatt et al, 

27
 Guyatt et al, 

22
 and

 
Guyatt et al. 

19
 

Abbreviation: ONS, Oncology Nursing
 
Society.
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health care policymakers, and researchers. A summary of 
recommendations is provided in Table 3.

Document Review

Draft recommendations were reviewed and approved by all 
members of the panel and opened for public comment from 

January 13 to January 27, 2025. In addition, a targeted peer 
review was conducted with three clinical experts on infusion 
therapy and extravasation. The goal of public comment and 
targeted peer review was to obtain direct feedback on the 
draft recommendations and feedback to facilitate dissemi-
nation of the final guideline. Following public and targeted 
comments, the document was revised to address pertinent 
comments and clarify text where needed; however, no 
changes were made to the recommendations. The guideline 
was reviewed and approved by the ONS Board of Directors 
and the ASCO Evidence Based Medicine Committee.

How to Use These Guidelines

ONS Guidelines are intended to assist clinicians in making 
decisions about treatment interventions for common 
symptoms experienced by patients with cancer throughout 
the treatment trajectory and to inform education, identify 
research gaps, and promote policy and advocacy. They may 
also be used by patients in collaboration with their health 
care team. ONS Guidelines are not medical advice and do not 
replace care by a cancer care clinician. Using a shared 
decision-making process, clinicians make decisions with 
patients, including discussion of patients’ values and

preferences with respect to their current situation. ONS 
Guidelines may not include all available treatments for 
an individual patient. Treatments described in the ONS 
Guidelines may not be appropriate for all patients or in all 
scenarios. As scientific advances and new evidence become 
available, these ONS Guidelines may become outdated. ONS 
will monitor the evidence at least annually or more fre-
quently if needed and plan to update as the evidence war-
rants. Following these ONS Guidelines does not guarantee 
improvement or a successful outcome. ONS does not warrant 
or guarantee any products described. The full ASCO dis-
claimer is provided in Appendix 1.

Implementation of ONS Guidelines will be facilitated by 
forthcoming dissemination tools and resources. The use of 
ONS Guidelines will also be facilitated by the EtD frameworks 
and summary of findings tables in each section (Data Sup-
plement, online only).

RECOMMENDATIONS, KEY EVIDENCE, AND 
QUALIFYING STATEMENTS

The ONS/ASCO guideline panel recommendations contain 
pharmacologic, nonpharmacologic, and care escalation 
measures. Following each recommendation, a summary of 
the evidence is provided, along with a description of the 
benefits and harms considered and the overall certainty of 
the evidence as considered by the panel members. Additional 
factors from the EtD tables are then summarized. A final 
recommendation is presented with panel remarks if

TABLE 3. Summary of Recommendations: ONS/ASCO Guideline on the Management of Antineoplastic Extravasation

Recommendation
Strength of 

Recommendation
Quality of 
Evidence

Recommendation 1: In patients with extravasation of irritants with vesicant properties or vesicant antineo-
plastic agents for all classes in which a pharmacologic antidote exists (note: paclitaxel and docetaxel are 
addressed separately in Recommendation 2), ONS and ASCO recommend the use of antidotes rather than no 
antidotes 

Remark: Given the potential for an extravasation to cause significant morbidity or develop into a life-threatening 
situation, the guideline panel made a strong recommendation in favor of the use of pharmacologic antidotes, 
when they exist, rather than no antidote

Strong Very low

Recommendation 2: In patients with extravasation of paclitaxel or docetaxel, ONS and ASCO suggest the use of 
antidote rather than no antidote

Remark: The studies that informed this recommendation used hyaluronidase as the antidote

Conditional Very low

Recommendation 3: For patients with extravasation of irritant with vesicant properties or vesicant antineo-
plastic agents, ONS and ASCO suggest use of a thermal compress rather than no compress

Remark: Choice of a warm or cold compress is dependent upon the agent that has extravasated

Conditional Very low

Recommendation 4: For patients with extravasation of irritant with vesicant properties or vesicant antineo-
plastic agents, ONS and ASCO suggest a longer period of compress (repeated application over more than 24 
hours) rather than a shorter period of compress (repeated application over 24 hours or less) (conditional 
recommendation; very low certainty of evidence)

Conditional Very low

Recommendation 5: For patients with central line extravasation of irritant with vesicant properties or vesicant 
antineoplastic agents, ONS and ASCO suggest surgical referral/escalation of care in addition to conservative 
management rather than conservative management alone 

Remark: High-risk populations—such as those receiving DNA-binding vesicants; those with high-volume 
estimated extravasation; and those with National Cancer Institute Common Terminology Criteria for Adverse 
Events grade 2 (erythema associated with symptoms such as edema, pain, induration, and phlebitis), grade 3 
(ulceration or necrosis; severe tissue damage), or grade 4 (life-threatening consequences) extravasation— 
may have greater likelihood of benefiting from surgical referral/escalation in care

Conditional Very low

Abbreviation: ONS, Oncology Nursing Society.
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applicable. The EtD framework can be found for each rec-
ommendation in the Data Supplement.

Recommendation 1

PICO: Should patients with extravasation of vesicant or 
irritant with vesicant properties antineoplastic agents 
receive an antidote rather than no antidote?

In patients with extravasation of irritants with vesicant 
properties or vesicant antineoplastic agents for all classes in

which a pharmacologic antidote exists (note: paclitaxel and 
docetaxel are addressed separately in Recommendation 2), 
ONS and ASCO recommend the use of antidotes rather than 
no antidotes (strong recommendation; very low certainty of 
evidence).

Remark

Given the potential for an extravasation to cause significant 
morbidity or develop into a life-threatening situation, the 
guideline panel made a strong recommendation in favor of

TABLE 4. Antidotes Used for Management of Antineoplastic Extravasation

Antidote Extravasation Indications Dosage Clinical Considerations

Dexrazoxane: cardioprotective agent 
known to reduce cardiotoxicity from
anthracyclines through fusing with 
free and bound iron, decreasing 
anthracycline iron complexes; the 
exact mechanism of action is un-
known for preventing tissue damage 
in anthracycline extravasation. Po-
tential action is through inhibition of
topoisomerase II.

Extravasation of anthracycline therapy 
(doxorubicin, daunorubicin, epirubicin,
idarubicin)

IV administration dosed according to 
body surface area
Day 1: 1,000 mg/m 2 once 
(maximum dose 2,000 mg)
Day 2: 1,000 mg/m 2 once 
(maximum dose 2,000 mg)
Day 3: 500 mg/m 2 once (maximum 
dose 1,000 mg)

Administer the day 1 dose as soon as
possible after extravasation and 
within 6 hours

Administer the doses approximately 
24 hours apart (plus or minus 3 
hours)

50% dose reduction is indicated for 
patients with a creatinine 
clearance of <40 mL/minute

Use immediately upon reconsti-
tution and within 2 hours

Dose is preferably administered 
in opposite extremity from the 
extravasation site

Remove cool compress on the
extravasation site at least 15 
minutes before dexrazoxane 
administration

Adverse reactions
Nausea and vomiting
Elevated alkaline phosphatase 
Elevated aspartate 
aminotransferase
Injection site pain or reaction 
including superficial phlebitis 
Myelosuppression (possibly 
confounded by associated 
anthracycline treatment)

Hyaluronidase: endoglycosidase agent 
that aids in absorption and dispersion
of other injected drugs by modifica-
tion of connective tissue permeability 
achieved through hydrolysis of hya-
luronic acid

Extravasation of vinca alkaloids vincris-
tine, vinorelbine, and vinblastine

Extravasation of the microtubule-
inhibiting agents paclitaxel and 
docetaxel

Various formulations exist. Verify 
product concentrations

Example: 150 units/1 mL divided into 
five 0.2 mL subcutaneous 
injections injected with a 25-gauge
needle around the perimeter of the 
extravasation site

Administer within 3-4 hours of 
extravasation

Change the needle with each 
injection

Large extravasations may 
require additional courses of 
injections; consult pharmacist

Adverse reactions
Local injection site reaction

Dimethyl sulfoxide (DMSO): organosul-
fur solvent, free radical scavenger 
that increases skin permeability and
assists in absorption and dispersion
of extravasate

Anthracycline extravasation when dexra-
zoxane is not available or is 
contraindicated

Mitomycin C
Mitoxantrone

DMSO (50%–99%) topical prepara-
tion applied to the extravasation 
site every 8 hours daily for 7 days
after extravasation; consult the
pharmacist for topical preparation
percentage available

Apply to area twice the size of 
extravasation

Implement within the first 10-25 
minutes of extravasation

Do not apply in combination with
dexrazoxane

Apply to dry skin only
Do not cover

Adverse reactions
Localized burning or irritation 
Breath odor

Sodium thiosulfate: hypothesized to be 
a target for alkylation, thereby neu-
tralizing certain alkylating agents with 
vesicant properties

Extravasation of >20 mL of cisplatin in 
high concentration (>0.5 mg/mL)

Consider in cases of bendamustine 
extravasation (sodium thiosulfate was 
previously indicated for
mechlorethamine extravasation; 
bendamustine is a mechlorethamine 
derivative with postmarketing reports 
of tissue necrosis)

Administered as 1/6 M solution
For sodium thiosulfate 25% solutions,

withdraw 1.6 mL and dilute with 
8.4 mL of sterile water and 
withdraw dose into a syringe

For sodium thiosulfate 10% solutions, 
withdraw 4 mL and dilute with 6 
mL of sterile water and withdraw 
dose into a syringe

Administer up to 1 mL as 0.1 mL 
subcutaneous doses around the 
area of extravasation

Change the needle with each 
injection

After administration, apply ice 
pack to the affected area for 6-
12 hours

Adverse reactions 
Contact dermatitis 
Local irritation
Warmth 
Hypersensitivity reaction

NOTE. Consult the full prescribing information before use. Based on information from the studies by Ajewole et al 40 ; Akorn Inc 41 ; American Society 
of Health-System Pharmacists 42 ; Apricus Pharmaceuticals, USA 43 ; Bertelli et al 30 ; Boschi and Rostagno 44 ; Chung et al 45 ; Eneh and Lekkala 46 ; and 
Maly et al. 47
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the use of pharmacologic antidotes, when they exist, rather 
than no antidote.

Summary of Evidence

The systematic review identified 13 studies that addressed 
this question. Sample sizes ranged from 12 to 169 patients. 
Evidence on the use of antidotes for extravasation is limited 
to nonrandomized, uncontrolled, observational studies and 
case series. Placebo-controlled trials on this topic would be 
unethical. There is also a lack of comparative data for 
different antidote strategies. Mouridsen et al 29 consisted of 
two observational studies evaluating dexrazoxane for the 
treatment of anthracycline extravasation. Several of the 
other studies included multiple different antidotes but were 
administered for extravasations of specific antineoplastic 
drugs or drug classes.

Benefits

Potential benefits associated with the use of antidotes for 
management of extravasation of vesicant or irritant with 
vesicant properties include tissue preservation, avoiding the 
need for surgical intervention, preventing hospitalization, and 
preventing delays of future chemotherapy cycles due to ex-
travasation. The outcome of tissue preservation and avoiding 
the development of necrosis was informed by 10 studies. 
Development of necrosis ranged from 0% to 8.3% across nine 
reports of 10 studies. 11,29-36 Surgical intervention in nine re-
ports of 10 studies ranged from 0% to 8.3%. 11,29-31,34,35,37-39 

Hospitalization rates due to extravasation ranged from 0% 

to 50% in three reports of four studies. 29,31,36 Chemotherapy 
delays due to extravasation ranged from 8% to 33.3% across 
four studies. 29,37,39

Harms and Burdens

The panel decided that the potential harms and undesirable 
effects of antidotes were likely small. Harms associated with 
antidotes are dependent on the adverse event profiles of 
specific antidotes indicated for a respective antineoplastic 
drug class. Table 4 reviews the extravasation indication, 
dosing, clinical considerations, and adverse effects associ-
ated with four agents used as antineoplastic antidotes: 
dexrazoxane, hyaluronidase, dimethyl sulfoxide (DMSO), 
and sodium thiosulfate. Dexrazoxane is indicated for 
anthracycline extravasation and may increase the risk of 
transaminitis; however, this reaction is typically mild and 
reversible. 46 Other systemic reactions, such as hematologic 
toxicity, were reported in Mouridsen et al 29 ; however, this 
may have been secondary to the antineoplastic therapy 
administered to patients and not clearly secondary to the 
antidote. Local adverse events including superficial phlebitis 
and injection site reactions have also been reported with 
dexrazoxane. Injection site reaction is possible with the use 
of subcutaneous hyaluronidase. 41 In Bertelli et al, 30 mild local

burning (6.6%) and unpleasant breath odor (28.9%) were 
reported with the use of topical DMSO.

Certainty in the Evidence of Effects

The certainty in the evidence was rated as very low due to 
concerns with risk of bias, imprecision, and indirectness. 
Several studies described multiple cointerventions provided 
along with antidote administration, including compresses 
and surgical intervention, which may influence the overall 
outcome.

Other EtD Criteria

There were no studies identified that addressed healthcare 
resource utilization and cost-effectiveness associated with 
administering antidotes for an extravasation. Using the 
PROGRESS-Plus framework 48,49 for potential impacts on 
equity, there is likely an impact on those individuals living 
in rural communities, as well as those unhoused, under-
insured or without insurance, and with physical con-
straints. Additionally, there were no studies on the 
acceptability and feasibility of providing an antidote, but 
the intervention is likely acceptable to both patients and 
clinicians and is regularly provided to patients in multiple 
settings.

Conclusions

Given the potential for an extravasation to develop into a 
life-threatening situation, the guideline panel made a strong 
recommendation in favor of the use of an antidote, when one 
exists, rather than administering no antidotes. The panel 
acknowledges the very low certainty in the evidence and the 
limitations that exist in conducting prospective, controlled 
trials for this treatment-related complication.

Recommendation 2

PICO: Should patients with extravasation of paclitaxel or 
docetaxel receive an antidote rather than no antidote?

In patients with extravasation of paclitaxel or docetaxel, 
ONS and ASCO suggest the use of antidote rather than no 
antidote (conditional recommendation; very low certainty of 
evidence).

Remark

The studies that informed this recommendation used hy-
aluronidase as the antidote.

Summary of Evidence

The systematic review identified five studies that addressed 
the use of antidotes for the management of taxane-related

JCO Oncology Practice ascopubs.org/journal/op | Volume nnn, Issue nnn | 7
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extravasation. Evidence on the use of antidotes for ex-
travasation of paclitaxel and docetaxel is limited to non-
randomized, uncontrolled, observational studies. All included 
studies used hyaluronidase as an antidote.

Benefits

The use of an antidote for taxane-related extravasation may 
have potential benefits similar to use of antidotes with other 
antineoplastic extravasation, including tissue preservation, 
avoiding surgical intervention, preventing hospitalization, 
and preventing delays of future chemotherapy cycles. In the 
studies included with a subgroup of patients experiencing 
taxane-related extravasation, development of necrosis 
ranged from 0% to 8.3% among patients who received an
antidote. 11,31,32,35

Harms and Burdens

The panel found that the potential harms and undesirable 
effects of antidotes used for a taxane-related extravasation 
were likely trivial. Antidote-related adverse events were not 
reported in the studies identified in the systematic review. 
Hyaluronidase has been associated with the development of 
local injection site reactions.

Certainty in the Evidence of Effects

The certainty in the evidence was rated as very low due to 
concerns with risk of bias, imprecision, and indirectness. 
Although hyaluronidase was used in each study identified, 
there were several studies that also provided multiple other 
cointerventions, including DMSO, compresses, and surgical 
intervention, which may influence the overall outcome.

Other EtD Criteria

There were no studies identified describing how patients 
value the main outcome, but it can be assumed that patients 
find tissue preservation important. Although many adverse 
events with antidotes are reversible, some may find the risks 
of the antidote and its administration to outweigh the 
benefits. There is potential for moderate costs with ad-
ministration of an antidote. No studies were identified for 
the acceptability and feasibility of providing the antidote, but 
antidotes are regularly provided in practice with extrava-
sation events.

Conclusions

There is less certainty that an extravasation of paclitaxel or 
docetaxel will progress to severe, life-threatening sequalae. 
Therefore, the guideline panel made a conditional recom-
mendation in favor of the use of an antidote rather than 
administering no antidote in such a clinical scenario. The 
panel acknowledges the very low certainty in the evidence. 
Details on hyaluronidase use are included in Table 4.

Recommendation 3

PICO: Should thermal compress versus no compress be 
used for patients with extravasation of irritant with 
vesicant properties or vesicant antineoplastic agents?

For patients with extravasation of irritant with vesicant 
properties or vesicant antineoplastic agents, ONS and 
ASCO suggest use of a thermal compress rather than no 
compress (conditional recommendation; very low certainty 
of evidence).

Remark

Choice of a warm or cold compress is dependent upon the 
agent that has extravasated.

Summary of Evidence

Six studies addressing the use of a compress to treat the 
extravasation of an irritant with vesicant properties or 
vesicant antineoplastic agent were identified from the 
systematic review. 30,32,38,50-52 A nonrandomized, observa-
tional design was used across all studies.

Benefits

The benefit for use of a compress was determined to be 
moderate due to the potential for an extravasation to 
progress to a severe condition without any treatment. Re-
ported benefits associated with use of a compress include 
tissue preservation, possible avoidance of the need for 
surgical intervention, and the unlikely occurrence of 
compress-related adverse events. 30,32,38,50-52 Three studies 
reported tissue preservation as an outcome, with the oc-
currence of necrosis ranging from 0% to 14%. 30,32,52 The 
range for avoidance of the need for surgical intervention was 
0%-24% across five studies. 30,38,50-52 Bertelli et al 30 reported 
no adverse events with intermittent use of a cool compress.

Harms and Burdens

The panel determined that any harm associated with using a 
compress is trivial. Bertelli et al 30 reported no compress-
related adverse events, even when applying local cooling for 
as long as 60 minutes every 8 hours for 3 days. A financial 
burden may be imposed on patients in the outpatient setting 
as they may be expected to purchase compress packs for 
application at home.

Certainty in the Evidence of Effects

The overall certainty of the evidence was determined to be 
very low due to risk of bias, imprecision, and indirectness. 
Several of the studies had multiple cointerventions with 
compress application, including antidotes and surgical in-
terventions, that may have influenced the overall study 
outcomes.

8 | © 2025 by American Society of Clinical Oncology
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Other EtD Criteria

It was determined that the use of a compress is acceptable to 
key stakeholders and feasible to implement, as compresses 
are regularly used in practice for many conditions. In the 
outpatient setting, there is a possibility that important 
uncertainty about or variability in how much value is placed 
on using a compress to prevent progression of an extrava-
sation to a severe condition exists. The tradeoff will be the 
potential progression against time, effort, and resources 
required to support the frequency of compress use.

Conclusions

For patients with extravasation of an irritant with vesicant 
properties or vesicant antineoplastic agents, ONS and ASCO 
are issuing a conditional recommendation for the use of a 
compress rather than no use of a compress. The choice of a 
warm or cold compress would be dependent upon the agent 
that has extravasated. Cold compresses are indicated to 
vasoconstrict and reduce the spread of extravasate. Cold 
compresses are meant to localize the drug to prevent further 
dispersal into the surrounding tissue and are indicated for 
extravasations of alkylating agents, anthracyclines, and 
antimetabolites. Warm compresses are meant to disperse the 
agents and are indicated for vinca alkaloid, etoposide, 
oxaliplatin, paclitaxel, and docetaxel (when coadministering 
hyaluronidase). For extravasation of agents not previously 
listed with specified cold or warm compress, consider several 
factors including the mechanism of action of the agent, 
presence of pain or edema, and patient comfort when de-
ciding which type of compress to apply.

Recommendation 4

PICO: Should a longer duration of thermal compress 
application versus a shorter duration of thermal compress 
application be used for patients with extravasation of an 
antineoplastic vesicant or irritant with vesicant 
properties?

For patients with extravasation of irritant with vesicant 
properties or vesicant antineoplastic agents, ONS and 
ASCO suggest a longer period of compress (repeated appli-
cation over more than 24 hours) rather than a shorter period 
of compress (repeated application over 24 hours or less) 
(conditional recommendation; very low certainty of evidence).

Summary of Evidence

Five studies were identified from the systematic review 

reporting the duration of compress application. 30,32,38,50,51 All 
five reported a nonrandomized, observational design.

Benefits

The benefit for use of longer duration of compress ap-
plication (>24 hours) was determined by the panel to be

moderate when compared to compresses applied for 
<24 hours. However, this may be likely affected by the 
variability with the agent, type of IV line, and severity of 
the extravasation. Benefits reported in the literature include 
tissue preservation 30,32 and avoidance of the need for surgical 
intervention. 30,38,50,51

Harms and Burdens

The panel decided that any harm from longer duration of 
compress application compared to shorter duration is trivial 
based on one study that reported no compress-related ad-
verse effects, even with the application of local cooling for 
3 days. 30

Certainty in the Evidence of Effects

There are serious concerns with risk of bias, imprecision, and 
indirectness with the included studies. Several studies had 
multiple cointerventions with the application of compresses, 
including antidotes and surgical interventions, with both 
interventions having the potential to influence overall 
outcomes. Therefore, the panel determined that the overall 
certainty of the evidence is very low.

Other EtD Criteria

It was determined that the application of a compress is 
acceptable to key stakeholders and feasible to implement, as 
compresses are regularly used in practice for many condi-
tions. In the outpatient setting, there is a possibility that 
important uncertainty about or variability in how much value 
is placed on using a compress to prevent progression of an 
extravasation to a severe condition exists. The tradeoff will 
be a potential progression of the condition against time, 
effort, and resources required for longer duration of com-
press use. The panel again noted that a financial burden may 
be imposed on patients in the outpatient setting, as they may 
be expected to purchase compress packs for applications 
at home.

Conclusions

For patients with extravasation of irritant with vesicant 
properties or vesicant antineoplastic agents, ONS and ASCO 
are issuing a conditional recommendation for longer dura-
tion (more than 24 hours) of compress application rather 
than shorter duration (24 hours or less) based on very low 

certainty of the evidence.

Recommendation 5

PICO: Should surgical referral/escalation of care versus 
conservative/nonsurgical management be used for pa-
tients with central line extravasation of antineoplastic 
vesicants or irritants with vesicant properties?

For patients with central line extravasation of irritant with 
vesicant properties or vesicant antineoplastic agents, ONS

JCO Oncology Practice ascopubs.org/journal/op | Volume nnn, Issue nnn | 9
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and ASCO suggest surgical referral/escalation of care in 
addition to conservative management rather than conser-
vative management alone (conditional recommendation; 
very low certainty of evidence).

Remark

High-risk populations—such as those receiving DNA-binding 
vesicants; those with high-volume estimated extravasation; 
and those with NCI Common Terminology Criteria for Adverse 
Events (CTCAE) grade 2 (erythema associated with symptoms 
such as edema, pain, induration, and phlebitis), grade 3 
(ulceration or necrosis; severe tissue damage), or grade 4 
(life-threatening consequences) extravasation—may have 
a greater likelihood of benefiting from surgical referral/ 
escalation in care.

Summary of Evidence

The literature review and recommendations focused only on 
extravasations involving patients with central lines. A lack of 
evidence and concerns about resource constraints precluded 
the panel from including peripheral lines in this recom-
mendation. Surgical referral for peripheral line extravasation 
may be based on clinical findings, severity of the extrava-
sation, and agent extravasated; clinical judgment should be 
used to determine whether referral is indicated for periph-
eral line extravasations.

Outcomes related to central line extravasation included 
tissue preservation (necrosis), unplanned surgical inter-
vention, hospitalization, surgical/wound care complica-
tions, pain, quality of life, and delay of future cancer 
treatment secondary to extravasation. Two nonrandomized 
studies discussed surgical referral or escalation of care in 
patients with extravasation and included 30 patients and 
13 patients, respectively. 10,36 Tissue complications and 
necrosis ranged from 0% to 18% in studies with early 
surgical referral or intervention in extravasations involving 
implanted ports. 10,36 In Aza ̈ ıs et al, 10 extravasated agents 
included vesicants (51.5%), irritants with and without 
vesicant properties (45%), and nonvesicants (3%), with 
97% of cases undergoing surgery and 87.5% undergoing 
early surgical lavage including central line removal in 53.1% 

of those who received early surgical lavage. Six cases were 
severe and required a second intervention. Of these six 
cases, four were receiving a vesicant and the other two were 
receiving oxaliplatin. Only one patient required a skin graft. 
In 80% of the cases, the total extravasated volume was >50 
mL. The main unfavorable outcome predictors were vesi-
cant or vesicant property–classified agents and extrava-
sated volume >50 mL. Steiert et al 36 evaluated subcutaneous 
washout procedure (SWOP) exclusively without applica-
tion of antidotes. Extravasated agents included paclitaxel, 
epirubicin, vinorelbine, docetaxel, carboplatin, and cis-
platin. Prolonged tissue induration and residual inflam-
mation were present in 20% of cases and lasted 14 days. 
The referral time interval between the extravasation

injury and the SWOP ranged from 140 minutes to 
795 minutes. Results showed no cases of tissue breakdown 
or serious complications, and the majority reported a 
decrease in pain after SWOP. There were no hospitaliza-
tions reported due to the extravasation or extravasation-
related complications.

Benefits

The balance of effects probably favors the surgical referral or 
escalation of care for extravasation in central lines based on 
moderate desirable effects, trivial undesirable effects, and 
probably no variability in values. However, the benefit for 
surgical referral or escalation of care minimizes the potential 
for the development of skin ulcerations, necrosis, loss of 
mobility, and life-threatening consequences associated with 
untreated extravasation.

Harms and Burdens

No harm from surgical referral or escalation of care was 
reported in the literature. Increased anxiety and financial 
burden related to the out-of-pocket or indirect costs of lost 
time and wages for surgical referral/escalation of care for 
the patient were identified as potential undesirable antic-
ipated effects. These undesirable anticipated effects could 
potentially be mitigated by patient education and support 
services.

Certainty in the Evidence of Effects

The certainty for surgical referral or escalation of care in 
addition to conservative management rather than conser-
vative management alone was rated as very low certainty of 
evidence. This rating is based on concerns with risk of bias, 
inconsistency, indirectness, and imprecision.

Other EtD Criteria

There is no available research discussing how individuals 
value the main outcomes; the panel felt it can be assumed 
that individuals consider tissue preservation important to 
quality of life.

Conclusions

The panel determined that prompt surgical referral or es-
calation of care may minimize the potential for the devel-
opment of skin ulcerations, necrosis, loss of mobility, and 
life-threatening consequences while recognizing patient 
anxiety and financial burden as potential undesirable an-
ticipated effects of referral. The guideline panel issued a 
conditional recommendation for surgical referral or esca-
lation of care in addition to conservative management, 
rather than conservative management alone, for antineo-
plastic extravasation in a central line.

10 | © 2025 by American Society of Clinical Oncology

Thomas et al

D
ow

nl
oa

de
d 

fr
om

 a
sc

op
ub

s.
or

g 
by

 1
76

.2
01

.9
5.

95
 o

n 
Se

pt
em

be
r 

24
, 2

02
5 

fr
om

 1
76

.2
01

.0
95

.0
95

C
op

yr
ig

ht
 ©

 2
02

5 
A

m
er

ic
an

 S
oc

ie
ty

 o
f 

C
lin

ic
al

 O
nc

ol
og

y.
 A

ll 
ri

gh
ts

 r
es

er
ve

d.
 



Algorithm on the Management of Antineoplastic Extravasation of Vesicant or Irritant 
with Vesicant Properties in Adults 

Oncology Nursing Society and American Society of Clinical Oncology

Extravasation

suspected?

Extravasation?

D
ex

ra
zo

xa
n

e Use for anthracycline agents
Dose:
Day 1: 1000 mg/m2 once (maximum dose 2000 mg) 
Day 2: 1000 mg/m 

2  once (maximum dose 2000 mg) 
Day 3: 500 mg/m 

2  once (maximum dose 1000 mg)

H
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id

as
e

D
im
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e

Use for vinca alkaloids and suggested 
with paclitaxel or docetaxel.
Dose:
Typical formulation is 150 units/mL. 
Administer 1 ml (150 units) divided into 
five 0.2 mL subcutaneous injections 
around the perimeter of the extravasation.

Use for anthracycline extravasation when 
dexrazoxane is unavailable or 
contraindicated, mitomycin, and 
mitoxantrone.
Dose: Apply 50%-99% DMSO
topical preparation to the site every 8 hours 
daily for 7 days. Apply to an area twice the 
size of the extravasation.

Use for extravasation of >20 mL of high 
concentration cisplatin (>0.5 mg/mL) and 
for bendamustine extravasation.
Dose: Available in 10% and 25%
solutions. Prepared 1/6 molar solution is 
injected, 1 mL subcutaneously divided into 
0.1 mL injections in and around the 
perimeter of the extravasation.

Warm
Vinca alkaloids
Etoposide
Oxaliplatin
Paclitaxel (when coadministering hyaluronidase) 
Docetaxel (when coadministering hyaluronidase) 
Cold
Alkylating agents (except oxaliplatin) 
Anthracyclines
Antimetabolites
Taxanes (without hyaluronidase use)

Continue assessment and 
follow-up. Surgical referral may 

benefit patients with central 
line extravasation of DNA-

binding agents and/or high 
volume of extravasation

Continue standard 
care and patient 

monitoring

Is an antidote 
available for the 

extravasated agent?

Stop infusion and assess site for the absence of blood return from the access device, pain, 
erythema, swelling, skin color changes/ blanching around the intravenous site.
Follow local processes for notifying the care team

For peripheral sites, elevate 
affected extremity to aid in 

absorption

Attempt to slowly aspirate any 
remaining fluid. Do not flush

Remove peripheral IV cannula 
or implanted port access, avoid 

applying firm pressure to the site

Measure the length and width 
of extravasation. 

Outline the borders of swelling 
and/or redness with a marker

Apply thermal compress. 
Continue application for 15-20 
minutes 3 to 4 times daily for 

48-72 hours

Compress choice
No

No

Yes

Yes

FIG 1. Algorithm on the management of antineoplastic extravasation of vesicant or irritant with vesicant properties in adults.
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Objective

Assessment

  Erythema
  Swelling
  Measured size of extravasation
  Joint mobility (proximal and distal to the
    site)
  ROM
  Capillary refill
  Skin blanching
  Blisters
  Ulceration
  Other skin changes
  Hyperpigmentation

Subjective

Assessment

  Change in sensation from
    baseline
  Pain
  Change in ROM
  Impact on activities of
    daily living and quality of
    life

Documentation

  Agent(s)
  Site of extravasation
  Type of access device
  Estimate of extravasation volume
  Measurement of the site
  Interventions applied
  Response to medical management
  Grading or rating of extravasation per
    institutional policy
  Serial photography per institutional
    policy
  Completion of patient/caregiver
    education

Patient Education

Use teach-back best practices and verbal and written 
strategies to instruct patient and caregivers to
  Keep area clean and dry, avoid touching the site, and 
    avoid tight clothing
  Elevate the extremity
  Adhere to the compress schedule if recommended
  Avoid the use of topical creams or lotions unless indicated 
    by the care team
  Inspect the area for changes including redness, pain, 
    blistering, peeling, or streaks, and contact provider with 
    concerns
  Report delayed reactions after extravasation including 
    any fever of � 38.0° C (100.4°F)

Follow-Up Schedule

  After extravasation, follow-up schedules and intervals vary 
    greatly in the literature.
  In-person and remote monitoring with initiation of follow-up 
    within 1 day may continue weeks to months based on 
    response to treatment and vesicant properties. 
  Recommendations for extravasation involving DNA-binding 
    vesicants include monitoring for at least 3 weeks 
    postextravasation because of the historical pattern of 
    delayed onset of symptoms with these agents.
  Ensure plan for follow-up care when referral to a specialty 
    provider is made (e.g. plastic surgery, wound care).

FIG 2. Extravasation assessment and follow-up care. Note. Based on information from the studies by Ener et al, 2004 13 ; Ferrari et al, 2016 11 ; 
Langstein et al, 2002 50 ; Olsen et al, 2023 8 ; and clinical experiences of the Expert Panel. ROM, range of motion.
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DISCUSSION

To our knowledge, this is the first collaborative guideline on 
extravasation management between ONS and ASCO. Re-
sources on evidence-based management of extravasation are 
limited because of the lack of comparative trial data and 
feasibility in studying this topic. A cooperative guideline was 
published by the European Society of Medical Oncology 
(ESMO) and the European Oncology Nursing Society (EONS) 
in 2012. 53 The ESMO/EONS guideline details prevention 
measures and patient-specific risk factors covered elsewhere 
within ONS resources, including Access Device Guidelines: 
Recommendations for Nursing Practice and Education 54 and 
Chemotherapy and Immunotherapy Guidelines and Recom-
mendations for Practice. 8 The ONS/ASCO guideline adds an 
updated appraisal of literature through 2024, a comprehen-
sive algorithm to guide clinical practice and follow-up, and 
transparent EtD supplement to capture the depth of the panel 
discussion on the included questions. Key similarities between 
guidelines include indications for hyaluronidase for vinca 
alkaloid and taxane extravasation, dexrazoxane for anthra-
cycline extravasation, and DMSO for mitomycin C extrava-
sation. This ONS/ASCO guideline adds suggestions for use 
of sodium thiosulfate in extravasation of high-volume 
(>20 mL), high-concentration (>0.5 mg/mL) cisplatin and 
in bendamustine extravasation and includes the use of DMSO 
for mitoxantrone extravasation. Although the ESMO/EONS 
guideline recommends DMSO 99% concentration, only the 
50% preparation is currently available in the United States. 
The literature that informed this guideline reported DMSO 
preparations between 50% and 99% concentration.

IMPLICATIONS FOR PRACTICE

According to oncology safety standards, in areas where 
antineoplastics are dispensed and administered, policy 
aligned with the current literature is available to guide 
management of an infiltration or extravasation. 55 Patients 
may show varying degrees of symptoms with extravasation, 
and early recognition and management help to improve 
outcomes. 7,9,56 During routine patient education, reinforcing 
critical symptoms to report during and after an infusion 
may mitigate added harm. 5,7,9 Presenting symptoms may 
include pain, erythema, swelling, and skin color changes or 
blanching at or around the infusion site. The presence or

absence of blood return from the venous access device is 
assessed. The absence of blood return and pain or swelling 
around the insertion site indicates an extravasation. Figure 1 
shows a support algorithm that details immediate action in 
the case of an extravasation with a vesicant or an irritant 
with vesicant properties including the management of the 
site, the thermal compress choice based on the agent or 
agent classification, and antidote indications and notes. 
Figure 2 includes routine follow-up assessment, docu-
mentation, and patient education that can be applied 
throughout extravasation care. A resource combining the 
treatment algorithm and follow-up assessments is shown in 
the Data Supplement.

The NCI CTCAE, version 5.0 (Table 5), is available to grade an 
extravasation using descriptive terminology that translates 
to a grade on a basic five-point scale ranging from mild 
symptoms or asymptomatic occurrence to life-threatening 
consequences. 57 A benefit of incorporating the CTCAE scale 
for grading an extravasation is the well-established use of 
the grading system in general oncology practice settings. The 
scale, however, lacks detailed assessment criteria. Although 
extravasation staging and assessment tools exist, there is a 
gap in widely accepted standardized, validated, and reliable 
assessment tools. 56,58 Ong and Van Gerpen 58 report that there 
have been many iterations of extravasation staging. Extrap-
olating from these studies, they proposed an extravasation 
staging rating on a 1-4 scale that includes capillary refill time, 
skin temperature, percentage of swelling, blanching, and the 
presence of pulse below the extravasation. Regardless of the 
scale used, a standardized, policy-supported approach to 
extravasation assessment, follow-up, and documentation is 
recommended.

CONCLUSION

This guideline is informed by a systematic review of evidence 
on antineoplastic extravasation management and associated 
patient outcomes developed by an interprofessional panel 
including a patient representative. For consistency in in-
terpretation of the recommendations, the guideline includes 
a table explaining strong versus conditional recommenda-
tions as they apply to patients, clinicians, researchers, and 
policymakers. In addition to the recommendation summary, 
each PICO question addressed within the guideline provides

TABLE 5. National Cancer Institute CTCAE, Version 5.0: Infusion Site Extravasation

CTCAE Term Grade 1 Grade 2 Grade 3 Grade 4
Grade

5

Infusion site
extravasation

Painless
edema

Erythema with associated symptoms
(eg, edema, pain, induration, 
phlebitis)

Ulceration or necrosis, severe tissue
damage, operative intervention 
indicated

Life-threatening consequences,
urgent intervention indicated

Death

NOTE. Extravasation is defined as a disorder characterized by leakage of the infusion into the surrounding tissue. Signs and symptoms may include 
induration, erythema, swelling, burning sensation, and marked discomfort at the infusion site. Based on information from the National Cancer 
Institute Cancer Therapy Evaluation Program, 2017. 57

Abbreviation: CTCAE, Common Terminology Criteria for Adverse Events.
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the certainty of evidence level. The combination of the 
recommendation and certainty of evidence can be used to 
inform evidence-based processes related to antineoplastic 
extravasation in various practice settings.

A challenge in reviewing this body of evidence is the multiple 
cointerventions used to manage an extravasation, limiting 
the certainty of any single intervention effect over another. 
The potential for significant morbidity when extravasation 
occurs influenced the strong recommendation for phar-
macologic antidote use, despite the low certainty of evi-
dence. The adverse event profiles of four antidotes were 
considered in relation to potential benefit of administration, 
and ultimately, antidote was recommended over no antidote 
or conservative management alone. Paclitaxel and docetaxel 
were considered separately. For these agents, the panel 
issued a conditional recommendation for the use of an an-
tidote. In the evidence reviewed, hyaluronidase was the 
antidote used. Despite low certainty of evidence, the panel 
noted that the potential harm from hyaluronidase use was 
trivial compared with potential benefits on extravasation of 
paclitaxel or docetaxel. The use of a thermal compress 
compared with no compress and applied several times per 
day for several days, rather than for 24 hours or less, was 
conditionally recommended based on very low certainty of 
evidence and no reports of compress-related adverse events. 
Finally, surgical referral or escalation to specialty care for 
central line extravasation management was conditionally 
recommended over conservative management alone. The 
panel focused on central lines because of the lack of evidence 
and concerns about resource constraints when considering 
all peripheral extravasations. Clinical findings, severity of 
the extravasation, and agent inform clinical judgment on 
surgical or specialty care referral in these cases.

During guideline development, the panel noted several 
gaps in knowledge. First, general research recommenda-
tions, including cost-effectiveness studies for all inter-
ventions, are needed to understand the impact on patients 
and systems, including the cost of time, supplies, pre-
vention of secondary infection, and referrals after ex-
travasation. Next, with the growth in antineoplastic 
therapy options, there is a scarcity of evidence around 
extravasation management for novel agents. Multiple case 
reports have been published on skin and tissue injury, 
including necrosis after extravasation of antibody–drug 
conjugates, especially those with microtubule disrupting 
agent auristatin E as the cytotoxic payload. 59-65 Publication 
of observational data and case reports, including man-
agement and associated patient outcomes, as well as

continuous postmarketing reporting, is encouraged to 
develop standardized care recommendations.

Education, assessment, and treatment of extravasation are 
the responsibility of the interprofessional team including 
nurses, advanced practice providers, oncologists, pharma-
cists, and other specialists. Reporting on outcomes of 
implementing guideline-concordant care in the oncology 
setting serves to strengthen the evidence base for future 
recommendations.

ADDITIONAL RESOURCES

For current information, including selected updates, sup-
plements, clinical tools and resources, visit https:// 
www.asco.org/supportive-care-guidelines. Guideline rec-
ommendations and algorithms are also available in the free 
ASCO Guidelines app (available for download in the Apple 
App Store and Google Play Store). Listen to key recom-
mendations and insights from panel members on the ASCO 
Guidelines podcast. The Methodology Manual (available at 
https://www.asco.org/guideline-methodology) provides 
additional information about the methods used to develop 
this guideline. Patient information is available at http:// 
www.cancer.org.

ASCO welcomes your comments on this guideline, including 
implementation challenges, new evidence, and how this 
guideline impacts you. To provide feedback, contact us at 
guidelines@asco.org. Comments may be incorporated into a 
future guideline update. To submit new evidence or suggest a 
topic for guideline development, complete the form available 
at http://www.asco.org/guidelines.
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APPENDIX 1. GUIDELINE DISCLAIMER
The Clinical Practice Guidelines and other guidance published herein are provided by 
the ASCO, Inc to assist clinicians in clinical decision making. The information herein 
should not be relied upon as being complete or accurate, nor should it be considered 
as inclusive of all proper treatments or methods of care or as a statement of the 
standard of care. With the rapid development of scientific knowledge, new evidence 
may emerge between the time information is developed and when it is published or 
read. The information is not continually updated and may not reflect the most recent 
evidence. The information addresses only the topics specifically identified therein and 
is not applicable to other interventions, diseases, or stages of diseases. This in-
formation does not mandate any particular course of medical care. Further, the 
information is not intended to substitute for the independent professional judgment 
of the treating clinician, as the information does not account for individual variation 
among patients. Recommendations specify the level of confidence that the rec-
ommendation reflects the net effect of a given course of action. The use of words like 
“must,” “must not,” “should,” and “should not” indicates that a course of action is 
recommended or not recommended for either most or many patients, but there is 
latitude for the treating physician to select other courses of action in individual cases. 
In all cases, the selected course of action should be considered by the treating 
clinician in the context of treating the individual patient. Use of the information is 
voluntary. ASCO does not endorse third party drugs, devices, services, or therapies 
used to diagnose, treat, monitor, manage, or alleviate health conditions. Any use of a

brand or trade name is for identification purposes only. ASCO provides this infor-
mation on an “as is” basis and makes no warranty, express or implied, regarding the 
information. ASCO specifically disclaims any warranties of merchantability or fitness 
for a particular use or purpose. ASCO assumes no responsibility for any injury or 
damage to persons or property arising out of or related to any use of this information, 
or for any errors or omissions.
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