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Introduction

Vascular access in therapeutic apheresis

+ Usual - :
U Infection

A Peripheral vascular access (PVA)S Thrombosis

A Central venous catheter (C\k&9» (i Insertioncomplications
u ...

# Less common
AVenous Access Ports
A Arteriovenous Fistulas & Grafts

Expertswidely agreethat peripheral
venousaccessshouldbe the first option CLINIC
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Five Things Patients
and Providers Should Question

ABIM For

Do not place a central venous catheter if peripheral vein access is a safe
and effective option.

For most adult patients and donors, peripheral venous access is the safest, quickest and most easily achievable route for performing a fimited number
of apheresis procedures. Avoiding a central venous catheter reduces the risk of harm.

Do not routinely use plasma as replacement fluid for therapeutic
plasma exchange unless there is a clear indication to replete a
plasma component.

Plasma is a limited resource with added concern for potentialtransmission of infectious agents and transtusion reactions. Albumin is an effective
teplacement fluid for therapeutic plasma exchange and is a safe alternative to plasma when a pathogenic protein or solute is removed without the
need to replete any plasma companent

Do not continue simple transfusions in patients with stroke from
sickle cell disease who have iron overload, if red blood cell exchange
is available.

Stroke is a common cause of serious morbidity in children and mortality in adults with sickle cell disease. Exchange transfusion is a more effective
method than simple transfusions to prevent both recurrent strokes and the complications of iron overioad.

Do not routinely monitor coagulation tests during a course of therapeutic
plasma exchange, unless the procedure is performed daily.

For most indications, therapeutic plasma exchange can be performed on an intermittent schedule using clotting factor deficient replacement fluid
without the need for routine monitoring of the patient's hemostasis status. Daily treatments significantly reduce clotting factors; therefore, coagulation
testing may be appropriate.

Do not routinely continue a series of apheresis procedures without a
predefined objective goal, and stop the series if it is apparent that the
goal cannot be reached or adverse effects outweigh potential benefits.

Apheresis procedures are performed sequentially until a predefined objective goal is reached. When the goal s either achieved of s determined
1o be unreachable the burden and potential adverse effects of performing additional procedures outweighs the potential benefits.
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ChoosingWiselyfor apheresis
LauraConnellySmith et al.
JClinApher 2018;33:576579.
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Do not place a central venous catheter if peripheral vein access is a safe
and effective option.

For mast adult patients and donars, peripheral venous access is the safest, quickest and most easily achievable raute for parforming a limited number
of apheresis procedures. Avaiding a central venous catheter reduces the risk of harm.

teplacement fluid for therapeutic plasma exchange and is a safe alternative to plasma when a pathogenic protein or solute is removed without the
need to replete any plasma companent

l Plasma is a limited resource with added concern for potential transmission of infectious agents and transfusion reactions. Albumin is an effective
Do not continue simple transfusions in patients with stroke from
sickle cell disease who have iron overload, if red blood cell exchange
is available.

Stroke is a common cause of serious morbidity in children and mortality in adults with sickle cell disease. Exchange transfusion is a more effective
method than simple transfusions to prevent both recurrent strokes and the complications of iron overioad.

plasma exchange, unless the procedure is performed daily.

For most indications, therapeutic plasma exchange can be performed on an intermittent schedule using clotting factor deficient replacement fluid
without the need for \g of the patient’s hemostasis status. Daily treatments significantly reduce clotting factors; therefore, coagulation
testing may be appropriate.

Do not routinely continue a series of apheresis procedures without a
predefined objective goal, and stop the series if it is apparent that the
goal cannot be reached or adverse effects outweigh potential benefits.

Apheresis procedures are performed sequentially until a predefined objective goal is reached. When the goal s either achieved of s determined
1o be unreachable the burden and potential adverse effects of performing additional procedures outweighs the potential benefits.

H Do not routinely monitor coagulation tests during a course of therapeutic
ChoosingWiselyfor apheresis
LauraConnellySmith et al.

JClinApher 2018;33:576579.
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Introduction

TANHEHCO ET AL

Journal « 575
(linical Apheresis ... ASHA —WI LEY.

TABLE 3 Type of vascular access Surveyto ASFAannualmeeting
Frequency of use described as a percent of total patients atte ndeeS(ZO 18) -
Type of vascular Patient Rarely (<10%  Occasionally Often (51-90%  Always (> 91% TypeOf vascu I araccesand
access site (n = 144) location Never of patients) (11-50% of patients)  of patients) of patients) freq uencyof use
Peripheral veins Inpatient 22(15.3%) 72 (50.0%) 35(24.3%) 12 (8.3%) 3(2.1%)
Ambulatory 16 (1L1%) 29 (20.1%) 49 (34.0%) 39 (27.1%) 11(7.6%)
Tunneled, internal jugular or Inpatient T(4.9%) 35 (24.3%) 48(33.3%) 40 (27.8%) 14 (9.7%)
SE e sE Ambulatory  15(10.4%) 33 (22.9%) 45 (31.3%) 39 (27.1%) 12 (8.3%)
venous catheters
Nontunneled, internal jugular Inpatient T(4.9%) 14 (9.7%) 49 (34.0%) 62 (43.19%) 12 (8.3%)
or subclavian central Ambulatory 48 (33.3%) 48 (33.3%) 34 (23.6%) 13 (9.0%) 1 (0.7%)
venous catheters
Femoral central venous catheter  Inpatient 14(9.7%) 74 (51.4%) 39(27.1%) 16 (11.1%) 1 (0.7%)
Ambulatory 102 (70.8%) 33 (22.9%) 7 (4.9%) 1(0.7%) 1(0.7%) TanhehcoYCZantek ND AlsammakM, et
Intravenous access Inpatient 40 (27.8%) 46 (31.9%) 36(25.0%) 19 (13.2%) 3(2.1%) a|_ Vasculalaccesspractices‘or therapeutic
devices (eg. cutaneous ports)  smpulatory 33 (22.9%) 21 (14.6%) 45 (31.3%) 40 (27.8%) 5(3.5%) apheresisResultsf asurvey
Graft/fistula Inpatient 39 (27.0%)  T1(49.3%) 30(20.8%) 3(2.1%) 1 (0.7%) JC“nApher 2019 34:571-578.
Ambulatory 35(24.3%) 62 (43.1%) 37(25.7%) 9(6.3%) 1 (0.7%) https://doi -orq.sire.ub.edu/lol1002/ica_21726
Arterial lines Inpatient 137(95.1%) 6(4.2%) 010%) 0(0%) 1 (0.7%)
Ambulatory 140 (97.2%) 3(2.01%) 0(0%) 0(0%) 1{0.7%)
Peripherally inserted Inpatient 129 (89.6%) 9 (6.3%) 3(2.1%) 2(1.4%) 1 (0.7%) V4
central catheter C L I N I C
Ambulatory 132 (91.7%) 5(3.5%) 2(1.4%) 4 (2.8%) 1 {0.7%)

Hospital Universitari
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TANHEHCO ET AL

TABLE 3 Type of vascular access

Journal «

Clinical Apheresis ... s1-WILEY. 575

Frequency of use described as a percent of total patients

Type of vascular Patient Rarely (<10%  Occasionally Often (51-90%
access site (n = 144) location Never of patients) (11-50% of patients) of patients)
Peripheral veins Inpatient 1 22(15.3%) 72 (50.0%) I 35 (24.3%) 12 (8.3%)

29 (20.1%)

b -

Ambulatory [ 16 (11.1%) 49 (34.0%)

Tunneled. internal jugular or Inpatient 35 (24.3%) 48(33.3%)

SE e sE Ambylatey 15 (10.4%) 33 (22.9%) 45 (31.3%)

venous catheters

39 (27.1%)
40 (27.8%)
39 (27.1%)

Always (> 91%
of patients)

3(2.1%)
11(7.6%)
14 (9.7%)
12(8.3%)

2 in 3respondentdNever Rarelyusedperipheralveinsin

apheresido inpatients

1 in 3respondentdNever Rarelyusedperipheralveinsin

ambulatorypatients
Graft/listula Inpatient 39 (27.0%)  T1(49.3%) 30(20.8%) 3(2.1%) 1 (0.7%)
Ambulatory 35(24.3%) 62 (43.1%) 37(25.7%) 9(6.3%) 1 (0.7%)
Arterial lines Inpatient 137 (95.1%) 6(4.2%) 0(0%) 0(0%) 1 (0.7%)
Ambulatory 140 (97.2%) 3(2.1%) 0(0%) 0(0%) 1 (0.7%)
Peripherally inserted Inpatient 129 (89.6%) 9 (6.3%) 3(2.1%) 2(1.4%) 1 (0.7%)
central catheter
Ambulatory 132 (91.7%) 5(3.5%) 2(1.4%) 4 (2.8%) 1 (0.7%)

Surveyto ASFAannualmeeting
attendees(2018).

Typeof vascularaccessand
frequencyof use

TanhehcoYCZantek ND,AlsammakM, et

al. Vasculaaccesgpracticedor therapeutic
apheresisResultof asurvey

JClinApher 2019 34:571-578.
https://doi-org.sire.ub.edu/10.1002/jca.21726
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Vasculalaccessn general

|

Assmallaspossible

l _Phlebitis/ Thrombosis
Less| Vein/ Skindamage
Pain

CLINIC
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Introduction

Twoaims
Peripheral Needlesas
veinsas smallas
1stoption possible
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Introduction

Needlesizein apheresis

134 THE NEW ENGLAND JOURNAL OF MEDICINE

PLASMAPHERESIS AND IMMUNOSUPPRESSIVE DRUG THERAPY I¥ MYASTHENTA GRAVIS
Por . Du D, Jo . Lovsaow, P, Comsoe K. Cast, DD, Enc . Do MD,

g B, S, M, 0 Lo E S

Plasmapheresis. Continuous-flow plasma exch
with an Aminco Celltrifuge operated at 100 X
trifuge from the patient’s circulation was obt
No. 16 intravenous catheter in an antecubital

thet d through a femoral vein into t

1977 [
16G

Now. 24, 1977

1999

AN

17G

PAST

Selection of Appropriate Venous Access for
the Collection of Peripheral Blood Progenitor
Cells by Experienced Apheresis Nurses

Sheryl McDiarmid,* Christopher Bredeson, and Lothar B. Huebsch

The Ottawa Hospital—General Campus Blood and Marrow Transplant Programme, University of
Ottawa, Canada

Journal of Clinical Apheresis 14:51-56 (1999)

—alone. apheresis procedures started on the St day of
G-CSF injections. Ninety-three of the ninety-five pa-
tients underwent two apheresis procedures while the re-
maining two patients. one mobilized with chemotherapy
and 1 with G-CSF alone. underwent three planned col-
lections. Three collections were planned for those pa-
tients who had received several previous chemotherapy
regimes.

Peripheral Vein Assessment

A clear understanding of vascular anatomy and expert
venipuncture skills must be atiributes of the personnel
assessing and inserting the venous access and return de-
vices. The PBPC collection process requires the estab-
lishment of two venues for blood flow. One for the with-
drawal of blood or access and one for retuming the pro-
cessed blood. In this study. vein assessment and
assignment of infervention was consistently performed
by the Blood and Marrow Transplant Coordinator. who

retumn line as the two lines cannot be in the same arm.
Veins that feel hardened or cordlike on palpation should
be avoided. as they may not bleed adequately. Healthy
veins have the ability to distend with tourniquet pressure.
so if a vein feels the same before and after placement of
a tourniquet. it may be that the vein is large and firm
from damage secondary to previous venipuncture for
chemotherapy. All patients had a Terumo AVF (Terumo
Medical Corp.. Elkton. MD) 17-gauge needle inserted for
access. A blood pressure cuff. inflated to a comfortable
level for the patient. was applied throughout the collec-
tion procedure. Patients were often required to squeeze a
softball to assist with the blood flow.

Return

Peripheral veins for blood return should be large
enough to insert at least a 20 gauge catheter. We prefer
the insertion of an Insyte (Terumo Medical Corp.. Elk-
ton. MD). which can have a saline lock attached and be

TODAY

Includedin disposablekits:

AmicusMNdbtwo 17/Gneedles
OptiaCMNOhone 1 7Gneedle
HaemoneticdsMCS+HHhone 1 7/Gneedle
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Our experience in Hospital Clinic of Barcelona
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Hospital Clinic Barcelon

Catheters placed
stem cell collections (autologous donors)

Number of collections/year (median): {Range:56.11)

(1)

100 41 1e
1 P & B N B B B BB BN
80 56 (1)=Ultrasoundssystem
60 - _66_78_67_71_76_76_70_91_
0
/040- ————————
20 + Peripheral
0 - veinsas
@ O O VA D> O oA DO 1stoption
O 7 ¥ & Y & & Y DY
AT AT AT AT AT AT AT AT AT AT AT AT AP P
m Peripheral veins 1 Catheter
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Hospital Clinic Barcelon

Peripheralvenousaccess
Type/Gauge

Yeargaprox.)

19752000|Metal needlesl6-17Gg InletandReturn

Metal needlesl6-17Gg Inletline

20002016 Plasticcannulagy Returnline
. | Needlesas
' g Alwaysmetal needlesfor inlet line | smallas
g Samegauge for alpatients | possible
' g Wholeblood donatior= 16G i
' g Notconfidentenoughto changethe patern )
"""""""""""""""""""""""""""""""""""""""""" CLINIC
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Hospital Clinic Barcelon

2012: First chronic patients
(Photopheresis and Apheresis LOholesterol)

ClassicastandardsR A RwbH (i

Peripheral venous access review

CLINIC
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Hospital Clinic Barcelon

L Peripheralvasculaaccesseview

15t step: Knowing needles and cannulas
2nd step: Savingveins

3'd step: Veinsassesment

4™ step; Maximizingthe veinresponse

CLINIC
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Peripheralvasculaaccesseview

15t step: Knowing needles and cannulas

l Whenchoosinghe perlpheralvascuIalaccesssometlmes
we obtainthe expectedflow rate andsometimesveR 2 Y Q (i

l Asveinsresponsds not alwaysdogicat we anallzedneedles

15
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Knowingneedles

Learningrom Phisics
Factorsdeterminingthe flow rate

4

HagergPoiseuilleequation | o - APTr

- 8n!/

Q:Flowrate

nP: Pressuredifferencebetweenthe two endsof the needle Idealsituation
Largeveinsprovidebetter flow rates Needle
. Needk radi A argeradius

r- Neederadius _ _ AShortlength
Doublingneedleradiusmultiply flow rate by 16 TN

“ - Needlelength Patient |
Doublingneedlelengthdecreasedlow rate to half A argevein _

ANot very highhematocrit

a: Bloodviscosity

Doublingblood viscositydecreasedlow rate to half CL |'|\| |C

Hospital Universitari




Knowingneedles

Hematocritandblood viscosity

10+ Viscosity of whole blood
9 -
= 89
o7 Asthe rangeof usual
S .. hematocrits(25-45%)
© . .
2 5. Isover 20 points,
g P . Changesn the ﬂOW ra.te
] . ;
S 3- * Normal blood due to hematocritcan be
¢ Y fececnnnnnnnnnnns . . . .
> 2 _y\Vliscosity of plasma significative
1 -
\V.iscosity of water
0 T T T | p— T T
0O 10 20 30 40 50 60 70
Hematocrit CL |’N IC
17 Guyton and Hall Textbook of Medical Physiology
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Knowingneedles

Avalaibleperipheralvasculamevices

madefor madefor madefor
DIALYSIS APHERESIS ADMINISTERING FLUIDS
\ \ V
Flowrates>250 mL/min p) AUsuallylow viscosityfluids

£Onlyin, not out

=3 | |
v A.ﬂ AUsuallyby gravity not pumpedfluid

=
- Bt
e =
g
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Knowingneedles

Measuringflow rates

- Howmuchflow rate will avalaiblecommonperipheral |
- vasculadevicesprovidewithout the intervention of avein? |

CLINIC
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Knowingneedles

Peripheral venous access devices for apheresis: 16-gauge is not
always needed

Maria-Jesiis Mustieles, Maria Acosta, Joan Cid '°, Maria Jiménez, Dolors Mateo, Bienvenida Andreu,
Cristina Alba, Dolores Perea, and Miquel Lozano

vasculardevice

___________________________

# 2016. In ssimulatedTPEwe measuredthe flow
rate providedby 2 needlesand 6plasticcannulas
usingbloodat 25, 30, 35, 40, 45%ct.

# We madeatablewith the flow ratesregistered
and tryto follow it whenchoosinghe peripheral

®eE o
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Knowingneedles

Flowratestable

Htc needle needle | Supercath Supercath| Venflon Venflon Venflon Venflon
16G 17G 15G 16G 16G 18G 20G 22G
45% 142 142 142 142 142 117 77 45 Inl et
40% 142 142 142 142 142 119 83 51
35% 142 142 142 142 142 121 87 54
30% 142 142 142 142 142 123 88 55
25% 142 142 142 142 142 133 93 58
, \ . = "j’ o1
. - = e
BeE o . —
-
Htc needle needle | Supercath Supercath| Venflon Venflon Venflon Venflon
16G 17G 15G 16G 16G 18G 20G 22G
45% 142 142 142 142 142 140 94 55
40% 142 142 142 142 142 142 104 62 Return
35% 142 142 142 142 142 142 106 66
30% 142 142 142 142 142 142 109 68
25% 142 142 142 142 142 142 114 68 C I_ I’ N I C

Mustieles MJ, et aTRANSFUSION March 2020; 60827
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Knowingneedles

Changedfter the flow ratesmesurement

#2 S Ql##énusingthe flow ratestable for 5 yearsand now we trust cannulasvenasinlet

# We stoppedusingmetal needlesand someof the cannulasaswe hadsmalleroptions

# \We usesupercath(designedor dialysig only whendesiredflow rate is higherthan 90-100 mi/min
# \We haveinto accounthematocritbefore choosinghe cannula

# |f flow rate is lower than expected we look for the reasonnot in the cannulabut in other factors

|

CLINIC
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Peripheralvascularaccesseview

2nd step: Savingveins

_____________________________________________________________________________________________________________________

Askingfor someexternalhelpto savethe LI U A ¥®iyisi Qa
~# Haematology

AUsingPICC$or chemotherapy
A Sendingpatientsfor stemcellcollectionsl Zary2 possible

~# CannulationgBloodtests
A Avoidingdapheresis/eing

______________________________________________________________________________________________________

2
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Peripheralvascularaccesseview
3'd step: Veinsassesment

——————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————

Flowrate required by A Numberof apheresissessions
the apheresiglevice L A DuringDaygmonthg'year$ |
It dependson: | A Bloodvolumeto process |
A PROCEDURE . A Isit acceptablea slowerprocedure? |
A PACIENT L A Others |
Demand|: Circumstances

Expectediow

providedby the VEIN

_____________________________________________________________
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