A
]EI[

edlatllc Congenital Hematologic

Disorders Research Center

05395 sshpsla ¢, 398 sla s)Lagy OilBaBaT Sy s

Olad 5 il Cy s
OS2 58 )3 (Pl (o sla 5)la S

AL e s
OSS Ol pu 9 98 anadd (55

(&) Ad) o Cipdan (i jlas-() gl Sy £ ol Jladila

e Sl A
OSS Ol pu 9 98 anadd (55

Ol )l S g ol il
e Glay yisa
OSSOy g 95 anadd (55

S (S8 98 (Ui jlani- g Ll Sy £ ol Al

OLS29S saljyole s sla sylewn OLixd 1S s

OLS34S oot 0 UShin g 3

\fh"d‘{)&

5(7

.(i

L d’/(ﬂ/%



il 5y Sy Ll o g 4S Gl ) il a4 2y ) z WA Jama 4o a e Ly ly i 4 S e
G e () Ax 0y il 6,8 50 Gl s 2 S (extravasation)osi)s) sieS) )25 e
W 5 1) agn 05 8 (Alad oand sl 51a e o) Sgliie Gl a0 3Y el
VG /Y LAl oo B Om IS 0 (e (e 6l 5ol Gl 315l RS) 55 aiilae Gl cad
d;\d@b@)ﬂdi&u\ﬂduﬂeh MJJWU@DJJM@Q}J\J‘%}#JJ}MJJ
ard W 501 iy 35l i) 83 S 6 55100 0 jsa pn sl (7)) OSa S L(IV) w2

R sde G guna 8358 (65 55 sleail ) 5) Dl (S (Hleo

Sl (A S8 ) (Al eaac ) guin paliy 03 S Cuaua ) (Gl e Gley K0S
Db Gt il s Xl 5k yhad oS il sla 5 ) Qi 3 ) e 3 satied Hhad a pee
a8 plaine i 4350 Cplal s2i g ) siile b sl Jly )8 (o D) Dl ale audly
Adlue Gyl Sl Sha (myma 0 S 0e gy SISy e LS Bl aSail S S
Gt lan sale 0 cand sl gl i Jal jay aiBle 35050 Qo Sy iy anlie (3 ) 5l
S, Gl pge (L ol 00 S S g (e )3 el (5510 i (s 35y pariiia s b))
GO daed g st bg (B s s 30 e (adle ) siuilay J FS )3 Jlaw ool gila s Ly (B

A8 B 5as An 583 ) 5a Al 5 S ey SES Ly oS g 3l

NSNS TP
cextravasation ) _iee slacily AlS 5 ealdin) L als Soildions (5 )5 e 4axllan
Iran ¢ Irandoce Magiranileddal slaeBily 13 oncology ¢ pediatric «chemotherapy



B Yerr gladle o aie €) laed o e 5 Google Scholar ¢ Pubmed¢ SID<medex
Aonlan ghlen 50 0 )55 ) oaliiul Lig gad 5ad gl Maaidzda L dallas 58 (555 535 (s slean Y+ Y
L 5 (Random effects model) Aabai <l il Jae allillia (Hs, 3) saldinl b Woals an R

3 R e L Jild ) salaind b jLail () R gw 5 3all Stata Version10s R ) j#la s

Jandl y gid () Calaal
AN ) 8 (s g (A b leial) (Al )y (pandi (g5l Sl ) gl dga s D) pea -

o5
3ph iaS Ly A8 shad B o (i) sel 4 sl adl p8ihy el aine ) o) GUSS-Y
4 Dl Hhad Gl JBlas 4 sl Gl SinS) Cuuia 5 & s e - Y
e
S S (5w Aags 5 (Ll ) (5 8-
e ) 501 i Jlan ulin g e AT 4 S -0
o35S () 515 ol s il a8l 355 (i () LS IS Gy i

Dl
sl i 5 il sl Gl £ 53

bl 453 8 4y (ol ) sl )38 (bl 3 5 glie asad )5 Goob )l AS (Jle e gl gl

5 v e
a il pala g la 3 28U sla ual san aiua Y -Jsaa
Cliaiia JEXHETAN Classification
CulS p S pe cunl 5 Jolic gl 3 p o] 4 aie 45 a4 Lidts Vesicants
2 pudisa pJif <K a9 3 Slac Gl Cawd jl g jg S ddaa j AL
ol ol (g 2 pudiva s gy G 45N 5 Ag Tl 4 yaia 4S 2l g 0 DAY Exfoliants
i sai Jay/
igdna Sy )sh b Gy i dae pcAgilly 9 o jaia 45 o g S Irritants
iiSai ooy il ]
..DJJI::AAJJL L':'c_y.ﬂa #]/J@/Q}in 45@14}_}/.) /_)glg_ﬂ/ Inﬂammitants
2ited ‘,_?JA'J .JJJ&:AJ -’b;’/a-ﬁL.’ c'_gw/:} gld_i'.” 4SU=;ZAJJ/J ‘,_?JA Neutrals




D2l e aei o5 S 934y il W) 40

AS (Ot S O ¢ Omlss ¢ Ol 5 Yo SIS 5 aiile : DNA 42 02 b Jaale ju& Jal g -)
5l (a0 3l salie Ly 0a Jlad 58 Lay yus

¢ O g S 93 ¢ Cpalagle ¢ G g ()l CplSnd il 2l 1 DNA4G a2 58 Juaia Jal s
s (e Dde (Y gl cual 4 gaie geaile (AL s il 50 Ll (G sl Gpma 5 ) 58510

0l a8 el (e el sl 5 lo (sl dlida Y Jsaa

Alemtuzumab Azacitidine Arsenic trioxide  Cisplatin Amsacrine
Bevacizumab Bortezomib Carboplatin Daunorubicin—  Busulfan
Bleomycin Fluorouracil Etoposide Liposomal Camustine
Cetuximab Methotrexate Irinotecan Docetaxel Chlormethine
Cladribine Raltitrexed Teniposide Doxorubicin - (Mustine)
Liposomal Dacarbazine

Clofarabine

Crisantaspase gm??(jngo"e Dactinomycin
Cyclophosphamide xafipiatin Daunorubicin
Cytarabine T Doxorubicin
Fludarabine Epirubicin
Gemcitabine Idarubicin
Ifosfamide Mitomycin
Melphalan Paclitaxel
Nelarabine Streptozocin
Pemetrexed Treosulfan
Pentostatin Vinblastine
Rituximab Vincristine
Thiotepa Vindesine
Trastuzumab Vinorelbine
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Adverse event (rade

1 1 3 4 5
Infusionsite - Erythema with associated symptoms (e, edema,  Ulceration or necrosis; severe  Life-threatening consequences;  Death
extravasation pain, induration, phlebiti) tissue damage; operafive  urgent intervention indicated

intervention indicated
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Distinguishing extravasation from other conditions:

Characteristic

Flare Reaction

Vessel irritation

Venous shock

Extravasation

Presenting
symptoms

ltchy blotches or
hives, pain and
burning
uncommon

Aching and
tightness

Muscular wall of
blood vessel in
spasm

Pain and burning
are common at
injection site;
stinging may occur
during infusion

Colouration

Raised red streak,
blotches or ‘hive-
like’ erythema
along the vessel;,
diffuse or irregular
pattern

Erythema or dark
discolouration
along vessel

Erythema around
area of needle or
around the

venepuncture site

Timing

Usually appear
suddenly and
dissipates within
30-90 minutes

Usually appears
within minutes
after injection.
Colouration my
only appear later
in the process

Usually appears
right after injection

Symptoms start to
appear right after
injection,
symptoms endure

Swelling

Unlikely

Unlikely

Occurs often: does
not dissipate for
several days

Blood return

Usually, but not
always intact

Usually, but not
always intact

Often absent

Usually absent or
sluggish
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Grade 1 | Grade 2 Grade 3 Grade 4

Stop infusion | Stop infusion Stop infusion Stop infusion

|
Remove cannula | Remove cannula | Leave cannula in situ | Leave cannula in situ
and splints/tapes | and splints/tapes | until review by Doctor | until review by Doctor

Elevate limb ' Elevate limb Irrigate affected area | Photograph lesion -
using hyaluronidase | provided this does not
and Saline 0.9% delay further treatment

irrigation or Saline
0.9% irrigation alone | Irrigate affected area

using hyaluronidase and
Remove constricting | Saline 0.9% irrigation or

tapes Saline 0.9% irrigation
alone

Elevate limb
Elevate limb

Inform Consultant +/-
plastic surgery
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Sodium Thiosulfate

* Prepare a 1/6 molar solution.

— If 10% sodium thiosulfate solution, mix 4 ml with & ml sterile wa-
ter for injection.

— If 25% sodium thiosulfate solution, mix 1.6 ml with 8.4 ml sterile
water.

» Store at room temperature from 15°C=30°C (S9°F—86°F).

» Inject 2 ml sodium thiosulfate solution for each ml of mechloreth-
amine suspected to have extravasated. Inject the solution into
the extravasation site using a 25 gauge or smaller needle (change
needle with each injection).

Hyaluronidase

= Amphadase™ {Amphastar Pharmaceuticals, Inc): Vial contains 150
units per 1 ml. Do not dilute. Use solution as provided. Store in re-
frigerator at 2°C—8°C (36°F—46°F).

» Hydase™ {Akomn, Inc.): Vial contains 150 units per 1 ml. Do not dilute.
Use solution as provided. Store in refrigerator at 2°C—8"C {36°F—46°F).

* Hylenex® (Baxter Healthcare Corporation): Vial contains 150 units
per 1 ml. Do not dilute, Use solution as provided. Store in refrigerator
at 2°C—8°C {36°F—46°F).

* Vitrase® (I5TA Pharmaceuticals): Vial contains 200 units in 2 ml vial.
Dilute 0.75 ml of solution with 0.25 ml of 0.9% sodium chloride
{final concentration is 150 units per 1 ml). Store in refrigerator at
IC-8°C (36°F—46°F).

= Administer 1 ml of the hyaluronidase solution as five 0.2 ml injec-
tions into the extravasation site using a 25 gauge or smaller needle
{change needle with each injection).



lotect™

» The recommended dose of Totect® (TopoTarget LISA) is based on the
patient’s body surface area.

— Day 1: 1,000 mg/m’
= Day 2: 1,000 mg/m?
- Day 3: 500 mg/m?

* The maximum recommended dose is 2,000 mg on days 1 and 2 and
1,000 mg on day 3. The dose should be reduced 50% in patients
with creatinine clearance values less than 40 ml per minute,

* Each vial of Totect 500 mg must be mixed with 50 ml diluent. The
patient’s dose of Totect is then added to a 1,000 ml sodium chloride
infusion bag for administration.

* The Totect emergency treatment kit contains 10 vials of Totect 500
mg and 10 vials of 50 ml diluent and is stored at 25°C (77°F).

* The first Totect infusion should be initiated as soon as possible and
within six hours of the anthracyline extravasation. Totect should be
infused aver one to twa hours in & large vein in an area away from
the extravasation area {e.q., opposite arm),

Note. Always consult the full prescribing information for any medica-
tion prior to its preparation and administration.

Figure 1. Preparation and Administration

Instructions for Vesicant Chemotherapy
Fxtrava<atinn Antidntas and Treatmante



aa G908 ) gl cudi o clalad) Ja) e - Ydgaa

Step 1.
Stop and disconnect infusion, Leave the needle in place.

Step 2.
Identify estravasated agent.

Step 3.
Leaving the cannula in place, try to gently aspirate as much extravasated solution
as possible. Record volume removed in patient recards,
Avaid manual pressure over the extravasated area.
Remowe cannula,

Step 4.
Mark with a pen an outline of the extravasated area.

Step 5.
Motify physician. Start specific measures as soon as passible.

Vasicant or irritant Non vesicant
Localize and neutralize Disperse and dilute Local dry cold compresses
Agents: Agents:
- Anthracyclines - Winka alkalaids
= Antibiotics (Mitomycin / = Tananes
Dactinomycing = Platin salts

- Alkylating agents

Step 5.A: Localize Step 5.A: Disperse
Apply dry cold compresses for 20 Apply dry warm oompresses for 20
minutes 4 times daily for 1-2 days. minutes 4 times daily for 1-2 days
Avoid alcohol compresses
Step 5.8: Neutralize Step 5.6: Dilute
Lisa gcrﬁr antdotes Administer agents increasing
Antracyclines resorprion
Topical D50
D i s Vinka alkaloids
and Taxanes
Mitomycin € Hyaluronidase
Topical DMSO

Step 6.
Elevate the limb. Administer analgesia if necessary,

Steps to be taken in case of peripheral line extravasation.



QJJ:’,}LS).SJALSLA J,j)}j\})\d&ﬁd)d&\m\ﬁ\d;\f-\“%

Step 1.
Stop and disconnect infusion, Do not remave the cannula,

Step 2.
Identify extravasated agent.

Step 3.
Leaving the central venous access device in place try to gently aspirate through the cannula as
much extravasated solution as possible, Avoid pressure in the surrounding area, Start non-specific

measures if applicable.

Stepd,
Specific measures, If drug extravasated is an anthracydine consider garly administration of
intravenous derazoxane,

Step 5.
||5E|‘Il‘“'pl extravadated ared: Urgent chest X ray or thoradse CT.
Immediate consultation with surgeon.

Pleura Mediastinum Subcutaneous
Step 6. Consider urgent Step 6. Consider urgent Step 6. Consider surgical
thoracocentesis and tharacoscopy or drainage of curmulated
thoracic tube thoracotomy solution
Fluid theragy
Analgesia

Consider antibiotic and cxygen therapy

Progressive resolution Mo resolution
Qutpatient management Perform CT
Progressive withdrawal of analgesia Consider other surgical procedures

Rernove central venous device

Consider new insertion of a contralateral
central venous device or peripheral cannula
for next infusions

Steps to be taken in case of central venous access device extravasation.
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Extravasation/Infiltration Management Chart

1HH Extravasation/Infiltration Policy: ' https://hpo. juhnsl"mpk\'ns,edujhapkir\lsjpnlic'lasfiQJZOthJ‘Ii:y_ZD,de_:OE1033792631

A i for I: https://hpo.johnshopkins.edu/hopkins/policies/39/20/Infiltration Ext Procedures.pdf
Warm Cold
C i . . Sodium
[**shouldnotbe  |{**should not be : y Thiosulfate
used in neonate: used in neonates)
Acyclovir* X X * Vesicants are highlighted in this color
Allopurinol X 1
S = Ke:
[Aminophylline™ X X L
Amiodarone X X =Xin both warm and cold compresses columns means that
. either compress can be used for these agents and should be
[ Amphotericin B X
guided by patient comfort
Arginine HCL X X
Arsenic Trioxide X X |
Bleomycin X Infiltration Grading Scale
Busulfan X X Grade |Clinical Criteria
Calcium Chioride* X X 0 = No symptoms
Calcium Gluconate* X X 1 = Skin blanched
CARBOplatin X = With or without pain
Carmustine X = Cool to touch
ClSplatin® X X = Edema <1" in any direction
Cladribine X X * 5kin blanched
Cyclophosphamide X X 5 = With or without pain
Cytarahine X X = Coal to touch
Dacarbazine X = Edemz 1-6" in any direction
IDaminnrlr\min‘ X = Skin blanched, translucent
|DAUNnmhi:in‘ X X = Mild to modsrate pain
IDe:nmse 10%* X X 3 | = Gross edema >6" in any direction
IDia).Epam X = Coal to touch
IDigoxin X X X = Possible numbness
IDOBUTamiIIE X = Skin blanched, translucent
IDDEEtaxEI X = Moderate to severe pain




DOPamine*

= Skin tizht, leaking

DOXorubicin

= Skin discolored, bruisad, swollen

= Deep pitting tissue edema

Epinephrine*

= Gross edema »€" in any diraction

Erythromycin

= Circulatory impairment

Esmolol

= Blood product, irritant, or vesicant infiltration

Etomidate

13< |I3< | <

Etoposide

Phlebitis Grading Scale

Fluorouracil

Grade

Clinical Criteria

Gemcitabine

0

= No symptoms

1< |13 I3 | 2 |1 |1

1

= Erythema at access site +/- pain

Idarubicin*

2

= Pain at access site with erythema +/- edema

Ifosfamide

= Pain at access site with erythema +/- edema

I0heX0I* |s=c contrast sgent extravesation
=g
s rp—

= Streak formation

Irinotecan

= Falpabls venous cord

Lorazepam

= Pain at access site with erythema +/-edema

Magnesium Sulfate

AR g o g (2

= Streak formation, Palpable venous cord *1"

Mannitol*

=

Mechlorethamine™

Melphalan

Metoprolol

1< |13

Mitomycin

Mitoxantrone

HK |||

=

OXAlLlplatin

Paclitaxel*

Pamidronate

15| 2|

Parental Nutrition {TPN)*

Penicillin G Potassium

>

>

Phenobarbital*

Phenylephrine*

Phenytoin

Piperacillin/Tazobactam

Potassium Chl. {>40 meq/L)*

Promethazine*

(=3

Sodium Benzoate/ Phenylacetate
A 121+

Sodium Bicarbonate*

Sodium Chloride, Hypertonic

XX XXX
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Magnesium Sulfate

= Streak formation, Palpable venous cord »1"

Mannitol*

>

Melphalan

Metoprolol

1< [1><

Mitomycin

Mitoxantrone

e = e

Nafcillin*

Norepinephrine*

OXALlplatin

Paclitaxel*

Pamidronate

1< | > | ><

Parental Nutrition {TPN)*

2 1>

Penicillin G Potassium

>

>

Phenobarbital*

Phenylephrine*

Phenytoin

Piperacillin/Tazobactam

Potassium Chl. (30 meq/L)*

Promethazine*

1><

Sodium Benzoate/ Phenylacetate
[Ammunol®*

Sodium Bicarbonate*

Sodium Chloride, Hypertonic

Teniposide

> 2 x| =

Thiotepa

Topotecan

1> |13 | 22| 22 [2<| 2 [I>< | >

Vancomycin

> (1< |13

Vasopressin®

VinBLAStine™

>

VinCRIStine*

>

>

Vinorelbine*
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