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VAD Post insertion care

* Virtual inspection: Solution container, IV set, VAD
insertion site

 Assess VAD patency

* Assess VAD site & surrounding area
* Identify S & S of complications

* Assess & protect skin integrity at VAD site: use a
sterile alcohol-free skin barrier product to protect
at risk skin (ll)




Assessment
of IV Site

IV Insertion Site
 Position

* Color: Erythema or
pallor

* Edema
* Temperature changes
* Pain




IV Dressing

e Cleanliness
* Dryness
e Skin adhesive intact

= Change IV
Dressing per facility
protocol




Line & Tube

* Ensure patency (Infusing without
Issues)

* Ensure secured and not pulling

* Check fluid bag levels & change as
needed




Phlebitis
Infiltration/Extravasation

* Nerve injury
e VAD occlusion
e VAD related infection

* Catheter damage (Embolism,
repair, exchange)

e Air embolism
e Catheter-associated thrombosis
« CVAD malposition

 Catheter-associated skin injury



PIV Bundle: HS*

* H: Hand Washing & Gloves
* S: Skin Preparation
* S: Site Selection for Insertion

* S: Site Care & Maintenance (Dressing & Securement, Scrub the
hub, Flushing & Locking)

* S: Site Concern Complication



Phlebitis
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Phlebitis

CHEMICAL MECHANICAL INFECTIOUS POST INFUSION
PHLEBITIS PHLEBITIS PHLEBITIS PHLEBITIS




Chemical Phlebitis

Endothelial inflammation/ Injury from

* |Infusion of irritating infusate:
amiodarone, nicardipine, NE, > 10%
Dextrose, Chemotherapy, ATB,
Dobutamine, KCL, Iron, Sucrose

* Infusates with extremes of pH or
osmolarity

* Inadequate hemodilution ‘

e Excessive infusion rate for a short PIVC

* |[ncrease no. of infusion medications ,

* Skin antisepsis not fully dried and
pulled into the vein during catheteys®
insertion -



pH & Osmolarity

INS national standards

* Medications withapH<5o0r>9 *

* Osmolarity greater than 900* mOsm/L

4

Can cause Vien irritation, Phlebitis, Extravasation.




Chemical
Phlebitis

Hypertonic solutions
>375 mOsm/L

Medications and
solutions with pH <5 or >9

Drugs classified as
irritants or vesicants

Solutions with large
amounts of particulate
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gil pH Wunsa A1 pH
Alprostadil (Prostin VR 5.5 v
pediatric) I~ = Y Y
pye— 355 SINNAINNNIVNUY
Amiodarone *&usutu 4.1 » v o lality
: olali
>250mg/100ml tRumr i Qv tiJ 81 Osmotically Acti <Lt
y Active

Amphotericin B 5.7 ! ga 4 ! u ﬂ 5 ﬂ ﬂ 1 Q Q’Q (mOsm/L)
Cefotaxime 5-7.5 Calcium gluconate 10% 697
Ceftriaxone 6.7 Dextrose > 10% wuly >500
Clprofloxacin Do Dipotassium phosphate (20mEg/20ml) 7400
e == Magnesium sulfate 50% 4057
Cloxacillin 2.5-5.5 ot et ' '

- g1y pH u‘jugqq A1 pH Mannitol 20% 1098
Diazepam 6.6-6.9 e

Parenteral nutrition

Dobutamine 2:5-55
— T Acyclovir 1 Amiparen (10% Amino acid solution) 900

opamine .5-5.
e e Aminophylline 8.6-9 Kidmin (Amino acid solution) 600
m————— 355 Ampicillin 8-10 Bfluid (Amino acid+CBH+Vit.B1+E'lyte) 900
Imipenem 6.5-8.5 Kabiven (Glucose+Amino acid+Fat 750
TR ) Ay Dipotassium Phosphate 8.8 emulsion)
Morphine 2665 Furosemide 8.8-93 Nutriflex lipid VR (Glucose+Amino >900 a“
Nicardipine 3.7-4.7 acid+Fat emulsion) Cent.ra: line
R s 3.04.5 Meropenem 7.3-83 wituu)
ik chlaiie 48 Phenobarbital 9.2-10.2 Potassium Chloride (20mEg/10ml) 4000

. ; a

Sodium Chloride 3% 48 < Sodium blcarbonate 7.5% 1790
p—— g Phenytoin 10-13 Sodium Chloride 3% 1030




Solution pH mMOsm/L

p H & . Human Plasma 7.35-7.45 285 - 310

OsmOlarlty LR 6.2 - 6.5 273 - 275
0.9%NSS 5.0-5.6 308 - 310
10%D/NSS 3.2- 6.5 813
20%D/W 4.0-4.6 1010
50%D/W 4.0-4.2 2,520-2,526
3%NaCl 5 1,030

Phenobarbitol 9.2-10.2 10,800



Mechanical Phlebitis
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Mechanical Phlebitis

Relate
to
effects
on the
endothe
lial cells

High catheter to vein ratio

Catheter insertion in an area of flexion
Angle of catheter insertion and tip position
Rapid infusion rate

Inadequate securement

Insertion trauma

Catheter material and stiffness :
Polvtetrafluoroethvlene catheter (Teflon)

Over-the-needle /
catheter
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ngh catheter to vein e 11191 45 %
ratio
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Polyurethane VS Teflon (Polytetrafluoroethylene)

IV Catheter material
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* Polyurethane : softens during use
e Less irritation to the intima of the vein

* Reduce phlebitis

¢ Kink resistance

e Longer indwell times
e Patient comfort



Catheter material and
size may also affect risk.

The newer Polyurethane

catheters have associated
with a 30% to 45%
reduction in the incidence
of peripheral vein infusion
thrombophlebitis
compared with Teflon
catheters

Mlology of Peripheral V

Thrombophlebitis: A Cr

Vicky Tagatabin, MO, Sacuen K. Kabon. MUK M. Ml b, MO,
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Fibrin sheath thrombus

Contomination of device Hematogenous
prior 10 insertion « From distant locol infection

« Extrinsic >> Monufocturer

Bacterial

I nfe Ctl O u S contamination via - Inadequate skin antisepsis

extraluminal - Contamination of catheter during insertion

Ph lebitis contamination

Intraluminal
contamination

- Through the hub
- Contaminated fluid/ medications
- Infection elsewhere in the body
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Dressing
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ANTT

Aseptic Non Touch Technique ( ANTT) Key site : Insertion site

The INS Standards of Practice have outlined five key terms:

Any portal of entry into the patient

1. Key-site

2. Key-part

3. General aseptic field

4. Critical aseptic field

5. Micro-critical aseptic field

“,.-.,.__,
R

» References Used: (Clare & Rowley, 2018); (Isaac & Griffiths, 2019); L o
(Gorski et al., 2021) Al




ANTT

Key part : Syringe tip, Luer end, Spike, Needle General aseptic field : Tray

: a non-sterile decontaminated field that can facilitate
: The part of the procedure equipment that , if the sterile area, but not ensure asepsis.
contaminated, is likely to contaminate the patient.




ANTT

Critical aseptic field Micro Critical aseptic field
: Set Dressing , Surgical set, Sterile drape : Sterile cap, cover

: a small protective sterile surface that individually
protects key-parts .

: sterile drape or barrier where equipment can be kept
Use to ensure asepsis.
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Post-infusion Phlebitis

>




Patient-related risk factors

Current infection

Immunodeficiency

Comorbidities

Insertion in pt’s dominant side

Insertion in a lower extremities , except for infants

Age > 60

Rate of Phlebitis: lower in pediatric Pts.



Reduce risk for Phlebitis

Consider Peripherally inserted central catheter (PICC) or CVAD
Use skilled clinician to insert PIVCs

Allow skin to fully dry after skin antisepsis

Choose smallest catheter, large veins for intended therapy
Secure with securement technology

Avoid area of flexion and lower limb



Reduce risk for Phlebitis

* UANLALINIS LT URDALADALSLITUUD
WU, LlNngEaNn, LFINNANNIS
LARAUE, USLIUN/ 1N, UIa

Aseptic Non Touch Technique ( ANTT)

The INS Standards of Practice have outlined five key terms:

p="] o & = a -Gl
* UADALADAANUUIALANNLIANIALNA Lo LR
; 2. Key-part
AN 3. General aseptic field
e Use |a rger veins for 4. Critical aseptic field

5. Micro-critical aseptic field

hypertonic solution

a o Y o P a + References Used: (Clare & Rowley, 2018); (Isaac & Griffiths, 2019);
®* BANLALNLAULADAN Nﬂq?‘lﬁ@ L2l (Gorski et al., 2021)
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o Observe |V site !

(no sign and symptom) * Monitor
*‘ —/
& wav souchustviunudu :
:rythema ;le:;cess site with e Monitor
4 4
U:)O was .
soud‘uuquvi\%unm&; e Change IV site
uou K3oluuounld e Dry warm compress
(pain at acceu site with e Elevate limb
erythema and /or edema) e Monitor
4 /
soudhusuvSunudu
O L‘.s:):’t(;t'iu:~::m|.l. e Change IV site
u:malmmwmmﬂ © Dry warm compress
0 sosuav Wud e Elevate limb
@ (stroak formation) e lNotify physician
HKADOLE00 ¢ Incident report
@ MWW‘E? & Monitor
4‘ J

Uaa soudhusuviiunodu

So2UAUSODUOY

(pain at access site with erythaoma)
@ 0 sosuav (WOud

(stroak formation)

@ adwuxkaoadooudn o > 102
(palpable venous cord > 1 iInch
n length)
WU HUDV
purulent  drainage)

Change IV site

Dry warm compress
Elevate limb

Notify physician
Incident report
Monitor

_4

Phlebitis
Scale



Intervention in the presence of phlebitis

* Remove PIVC
* For transient mechanical phlebitis after PICC insertion

- ensure catheter securement, apply heat, elevate limb,
monitor for 24 hrs post insertion if S&S persist 2 remove catheter

* Provide intervention for comfort/ decrease symptoms of phlebitis

- warm or cold compression, elevate limb, analgesia, anti-
inflammatory agent

* |If suspected infectious phlebitis or purulence present 2 remove
catheter, obtain c/s of purulent exudate & catheter tip , monitor
S&S of systemic infection



Phlebitis Rate

Phlebitis Rate Calculation

Number of Phlebitis Incidents
Total Number of Peripheral Lines

x 100 = % of Phlebitis




Infiltration and
Extravasation




Patient-
specific

Factors




PIVC Related Factors

e PIVC ssite at the area with minimal
subcutaneous tissue

* Insert PIVC in an area of flexion
* Use of steel “butterfly” needle
* Inadequate catheter securement

* Increase manipulation of PIVC at the
catheter hub

* Delivery of a vesicant in an insertion site
below a recent venipuncture

 PIVC administration of Contrast media

Intravenous site infiltration

Pallor
Coldness

Edema , ———

o)

Dislodged IV catheter
leading to infiltration




andauzveInIz Extravasation
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tadsananmlinamsuaru
Extravasation

1 pH 48 hours 28 days

* a1 pH 5-9 fugiasfitlaense wsinasm

mmmuj‘wwﬂmﬂm extravasation
LNNLAN

* A1 pH 7 daanin 3 virannnnan 12 AasiEn
92390 N1LATASALLALTUIN VAR ALADA
ANAI1uUaNe

42 days (7 weeks) 60 days (12 weeks)

* & Vesicant SLAuEANTIAN PH =t
ludnaiaansie

https://www.britishjournalofnursing.com/content/product-focus/addressing-and-
mitigating-the-high-costs-of-extravasation-and-infiltration-to-patients-and-healthcare-

organisations/ 110 days




2. Osmolarity

* Osmolarity geganismmiamaaniaans
druaneldisznnas 300 mOsm/L

* NIRRT BRI LAZ AT UNUT AN
osmolarity > 600 mOsm/L

3. Cytotoxicity madgnianaauitadanie in
mnﬂaiﬂmi@@ﬂqwmmmLﬂumm upiendi laild

ARLNTRLNeTie ANgVs cytotoxic iy
Vancomycin
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Vesicant ngu
Antimicrobial

Vesicant ngu
Sedatives,

Vesicant nguau

Vesicant nqu Electrolytes/
Nutrition

Vesicant ngu Cardiac
drug

Acyclovir,

Nafcillin,
Pentamidine,
Tetracyclin (high
risk), Azithromycin,
Flucloxacillin,
Remdesivir

antiepileptics

Phenytoin,
Pentobarbital,
Phenobarbital,
Diazepam,
Propofol,
Thiopental

Arginine,
Contrast media,
> 20% Mannitol,
Promethazine,
Fluorescein,
Immunoglobulin,
Methylene Blue

Calcium chloride,

Calcium gluconate,

10% Dextrose,

50% Dextrose,

PN > 900 mOsm/L,
Potassium 10-29.9 mEq/L
(moderate),

Potassium > 30 mEq/L (high
risk),

Sodium bicarbonate,

3% Sodium Chloride,
Calcium disodium edetate,
Lipids, Sodium phosphate,
Tromethamine

Amiodarone,
Dobutamine,
Dopamine,
Epinephrine,
Norepinephrine,
Phenylephrine,
Vasopressin,
Acetazolamide,
Metaraminol,
Digoxin



IV Vesicants

Acyclovir
Dextrose >10%

Mannitol

Nitroglycerin

Phenytoin

Sodium Bicarb

 All Vasopressors (Dopamine,
Dobutamine, epinephrine, etc.)

 Many chemotherapeutics (Cisplatin,
vincristine, etc.)



Use of

Implantable Port...
Does Not Prevent
EXTRAVASATION!!




Figure 4. Treatment of intravenous infiltration injury with bilayered tissue-engineered skin. A. Injury due to do-
pamine infiltration: before debridement; B. Post debridement; C. Application of bilayered, tissue-engineered

The Management of Intravenous Infiltration Injuries in
Infants and Children



IV Irritants

e Amiodarone

* Esmolol

* Gentamicin

e Potassium chloride
* Vancomycin

https://cdn.mdedge.com/files/s3fs-public/CT110004033 _d.pdf



Non-antineoplastic Agents W/O Vesicant Potential

Electrolyte Solutions

Calcium Chloride 5.5%
Calcium Glokonate 10%
Potassium chloride 7.45%

sodium bicarbonate 4.2 or

8.4%

sodium chloride 10%

Vasocompressive
agents

Dopamine
Dobutamine
Epinephrine
Norepinephrine

vasopressin

Hyperosmolar
agents

Central venous
nutrition

>10% glucose

15% mannitol

Fentoin

Penicillin
Radiographic
contrast material

vancomycin




Non-vesicant agents

Irritant agents

Vesicant agents

Interleukin-2 Carmustine Cisplatin
Asparaginase Cisplatin Dactinomycin
Bleomycin Dacarbazin Daunorubicin
Cladribine Daunorubicin Doxorubicin
Fludarabin Daunorubicin liposomal Epirubicin
Gemcitabine Etoposide Idarabucin
Gemtuzumab ozogamicin Irrinotecan Mechlorethamine
Ifosfamide Mitoxantrone Melphelan
Methotrexate Oxaliplatin Mitomycin
Pentostatin Topetecan Paclitaxel
Rituximab Vinblastine
Thiotepa Vincristine
Transtuzumab Vindesine
Vinorelbin

Antineoplastic
Agents with
Vesicant Potential

€ \esicant Substances (Necrosis)
@ Irritant Substances (Irritation)
€ Non-Vesicant Substances



No or low risk for inflammation

Vesicans; High risk for ulceration

Amsacrine
Carmustine'
Dactinomycin
Daunorubicin
Docetaxel’
Doxorubicin
Epirubicin
Idarubicin
Mitoxantrone

Mitomycin C

Oxaliplatin’

Paclitaxel’

Cisplatin-Conc. >0,4 mg/ml
Vinblastine

Vincristine

Vindesine

Vinorelbine

Vinflunine*

* According to manufacturer
! lesser toxicity in some literatures and according to a few experts

Irritants; Low risk for necrosis

Busulfan

Carboplatin'

Dacarbazin*

Liposomales Doxorubicin*
Liposomales Daunorubicin
Bendamustine

Etoposid

Fotemustine
Gemcitabine
Treosulfan

Cisplatin <0,4 mg/ml
Melphalan
Teniposid
Streptozocin
Trabectedin*

Alemtuzumab
Azacytidin
Asparaginase
Bevacizumab’
Bleomycin
Bortezomib*
Cladribin
Cytarabin
Clofarabin
Nelarabin
Decitabin
Cyclophosphamid
Etoposidphosphat
Fludarabin

5-FU
Ifosfamid
Irinotecan
Methotrexat
Nimustine
Pegasparaginase
Pemetrexed
Pentostatine
Raltitrexed
Rituximab
Thiotepa
Topotecan
Trastuzumab

Zytokine (Interferon,
Interleukin)

BEMD




Signs & Symptoms of Infiltration

PAIN
- Pain at the IV site (especially vesicants or irritants)

Temperature change

@i_@ - Cold from the IV fluid compared to body temperature
- Warm in the setting of extravasation

(S ~ SWE"ing
20
- Most common symptom of IV infiltration

Sess | Discoloration
R *) - Pallor, erythema or bruising (High grade)




Unilateral edema is noted

v
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Unilateral
Edema




Signs & Symptoms of Extravasation

Sudden change in infusion pressure or speed when infusing a drug

Leakage of fluid from insertion site

Changes in sensation surrounding or distal to the site e.g. pain, burning, or tingling.

Swelling at the IV line site, along the vein pathway or down the limb

Skin changes including erythema, induration, blistering, pallor or blanching

Absence or decrease of capillary return

Attempt to distinguish extravasation from venous irritation or local flare reaction
(itch & red along the vein)



o
.........

Intervention
in the
presence of
Infiltration/
Extravasation




Administer Treatment

* IV infiltration with fluids = Compression
wrap

* |V extravasation with a vesicant =2
Administered antidotes

 KEEP THE IV IN!
If extravasation, notify the Provider BEFORE remove IVC
because some vesicants need to be irrigated or have the

antidote administered into the IV before removal!




Volume of fluid infused
Type of drugs/ fluids delivered
Size of swelling: for estimation of percentage of swelling

Signs of neurovascular compromise

Assessment
of severity

Capillary refill time at the site of the extravasation
Capillary refill time distal to the extravasation
Presence of distal pulses

Signs of compartment syndrome

Signs of impending tissue ischemia

https://www.rch.org.au/clinicalguide/guideline_index/Peripheral_extravasation_injuries__Initial_management_and_washout_procedure/



STEP 1a: Measure Swelling X

Notes: . pefine edges of swelling by
palpation/visual observation.

* Measure longest dimension.

Assess degree of swelling

STEP 1b: Measure ARM Length Y

> = ¢ ©
/’/ \‘\
Y N\ Y = Axilla to tip of
. ( longest finger
/ B \
/ | \ | For Y measurearm
/ ; 2 B length regardless of
/ v e site of extravasation.

/]

l/‘\

w

= NEVER measure leg or other body part.
» For patients with casts or limb deficiency,
==~  consult vascular access team.

» Armlength Y isjusta convenient way to

consistently estimate the patient’s size. For Y
never measure the leg or other body part.

v

STEP 1c: Calculate

(£)-100- o

Estimate volume infused into
the tissues




Annals of Oncology 23 (Supplement 7): vii167-vii173, 2012

clinical practice guidelines oo osmoncimis

Management of chemotherapy extravasation: ESMO-
EONS Clinical Practice Guidelines’

J. A. Pérez Fidalgo, MD', L. Garcia Fabregat, RN, A. Cervantes, MD', A. Margulies, RNZ,
C. Vidall, RN3 & F. Roila, MD* on behalf of the ESMO Guidelines Working Group”

'Department of Hematology and Medical Oncology, Institute of Health Research INCLIVA, University of Valencia, Valencia, Spain; 2European Oncology Nursing Society,
Zurich, Switzeriand; *Healthcare at Home Ltd, Staffordshire, UK; *Department of Medical Oncology, S. Maria Hospital, Terni, Italy

Current ESMO/EONS guideline from 2012
Will be updated soon ESMD




Antidotes for
Extravasation

e Dexrazoxane

e Hyaluronidase
e DMSO

* Phentolamine

DEXRAZOXANE (O
KEMEX® I
DEXRAZOXANE
500 mg

B , e 3 :
====" on von Hyaluronidase durch perilasionale Injekt
stische Onkologie, mit freundlicher Genehmigt




* https://oncologypro.esmo.org/content/download/1874

POrt EXtravasatiOn 03/3402128/file/2019-Preceptorship-Supportive-

Palliative-Emergencies-Extravasation-Surgeon-Karin-
Before & After Jordan.pdf i
Dexrazoxane




* Consider analgesia & sedation requirements, or the need for

WaShOUt general anaesthesia

roced u re * The procedure should be performed as soon as practical &
p within 12 hrs of the injury meeting treatment requirements




Local Measure

e In: Anthracyclines, Cisplatin, e In Vinca-Alcaloids

Amsacrine, Mitomycin C e 4 times a day for 20 min. with
e |nitially Cold-Hot-Pack for 1 hr Cold-Hot-Pack
e Subsequently several times a e No usage together with DMSO

day for 15 min.

e Usage together with DMSO
except for extravasation due to
liposomal Dauno & Doxorubicin



Infiltration

Scale
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Infiltration Presentation

4 N
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Grade € |
* 1393IN352v09 Blood » S
uaz Blood product | :
A
pONUBNIABAIDA Grade @

e aoduilu Infiltration
grade 4 ~
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Extravasation

Scale
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Extravasation
management

Mark area &
Monitor skin
changes

Stop Infusion
& Disconnect
|V set

Elevate limb &

Aspirate then
Consult Sx.

IVC Removal

Pain Mng.
Apply cold or ™
warm

Take Photo & Document &

Estimate Vol.

b4
Extravasation Management

Reported symptoms and/or signs suggestive of
extravasation after injection of drug.

' o

Stop InfusvioF{aria Disconnect Aspirate

Y

Draw Area of Potential Damage

Apply Cold or Hot Pack according Elevate limb and administer
to policy; Collect Extravasation Kit appropriate pain releif

7
Complete Documentation; Datix, Extravasation Report Form, Audit Form.
Give patient information leaflet.




Emergency Kit

Disp. Syr. 1 ml, 2 ml, 5 ml, 10 ml
Disp. needle 18G, 26G

Sterile gloves

oyt torarereman tem g Jepgn S S

— | e——

o J Sterile compresses & ball swabs

NaCl 0.9 %, Glucose 5 % (for Oxaliplatin
extravasation).

Cold-Hot-Pack
Dimethylsulfoxid (DMSO) 99 %

Hyaluronidase 1500 IE (store
refrigerated at 2-8°C)

Dexrazoxane, Lidocaine 1%
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Instructions for usage & management




Infiltration/Extravasation Rate
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