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PARINERS.  Partners HealthCare

e 12 Hospitals and 35 clinics
— Massachusetts General Hospital
— Brigham and Women’s Hospital

 Primary affiliate of Harvard Medical School
e Serves over 2 million patients annually

e 54,000 full time employees

e Generates US$ 4+ billion annual revenue

e Academically produced 11 Nobel Laureates
o Administers 150,000+ transfusions annually



WHO Blood Transfusion Integrated Strategies

1.) Nationally coordinated transfusien,servi

Quality control systems

4

2.) Voluntary non-r?gr) at?g _ IQ_W'fEk;._ déﬁpr
TN W, WS D

3.) Solid laboratory practlces | '_n%" Y < ’% >

Testing Jsion transmltted infection oc;. el

Propé i

4.) Approp |
Reducing Wg

World Health Organization. (2001)



Clinical Use of Blood

Can | prescribe ano
hematinics, surgical optimiZe

fluids, to support tlfus pa,tlen“?
success ? =

If yes, ple




What happens to a unit of donated blood?

Approximately 450-500 mL of whole blood collected
Leukoreduced when possibl |

Irradiated before use

Undergoes differential centufugat@n
Infectious disease testing- % “
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Blood Components

Red Blood Cells Cryoprecipitate
Platelets Granulocytes
Plasma Plasma Fractions*
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RBC transfusion guidelines

patient, none of above apply

Clinical setting Transfusion may be indicated for Hct below:
Oncology/BMT
Pregnant 26%
Preoperative anemia
Acute coronary syndrome
Major thoracic surgery w/ 30%
postop anemia
Normovolemic, non-bleeding 21%
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Platelet transfusion guidelines

Platelets
ti Transfusion may be indicated
Clinical for PLT below:

(Prophylaxis (nonbleeding patient): )
- Stable patient, no procedure planned
- Central line removal 10,000/ul
- Hem/Onc pt. with recent minor bleeding 20,000/ul
- Central line placement or paracentesis 30,000/ulL
- Major extracranial surgery 50,000/ul
- Lumbar puncture, thoracentesis or biopsy
- CNS or ophthalmologic surgery 100,000/uL

( Bleeding patient: )
- Intraop or postop 50,000/uL
- After cardiopulmonary bypass 100,000/l




Platelet Refractoriness

Normal platelet response
Increase in platelet count by 30-50

~a
s sfed

L

Platelet refractoriness 7
Corrected count |£1Egease Iess than 5- 10 k/uL pﬁ)&fnlt

POSt-tra 1sfusion platelet mc’d:glment'f body surfag >ﬁ\re




Platelet Refractoriness

Non-immune causes of poor platelet response (> 11k/uL increase)
Most common cause of poor platelet response

4

Sepsis / Fever increases platelet consumg
Cancer increases platelet ce sumption/ alters 18
Drugs increases platelet onsumptlon/alter Pl
Disseminated Intravascular CGaquIatldh LDIC)

Graft versus hest disease (GVHD), “» #
Splenomegaly sequesters platelets’f’v, '
Hema herapy — inconsistent data
Olde: educed lifespan. and}unctlon
ABQ rm|Id hemolyti tlon and

Physicians can“-GWgite lers aest ABO comg platelets.

Platelet response is Og@en 1 L 1g defect.




Acetaminophen
Acetazolamide
Aminoglutethimide
Amphotericin B
Amrinone
Amiodarone
Atorvastatin
Augmentin
Asparaginase
Bactrim (TMP/SM
Barbiturates %
Captopril
Carbamazepine
Cefotetan
Cephalothin
Chloramphenicol
Chloroquine
Chlorothiazide
Chlorpromazine
Chlorpropamide
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Platelet Refractoriness

Drugs that can induce thrombocytopenia

4

Cimetidine Gemcitabi e

Codeine Gold Salts

Cyclophosphamide Gentamicin . Methy fitidine
Dalteparin _Glyburide J Me’%a 0 gerpine
Danazol Haloperidol “““Min xy/ i
Desipraming” Heparin. - Methotréxate

Diazepa Hydrochldgothi’amd@il|trog1ycer|n/ =

i oxide Imipenem ’f'.; Omeﬁr;azole Sulfas
* Indinavir "« Pantopréee n :@J;
Indomethacin_ -, Penicillamirnesy dac-.

Interferon Alfa{'
ppanoic Acid

L"'..}_@micillins N8 TamoxitediP

- Peimyifyliine etr

he@azine's ' P(Aggrastat)
ny biitazone pidine

Phenytoin putamide
Piperacillin valproic Acid

Prednisog / Vancomycin
Fluconaz®@ Procarj

Fluorouracil Y Drop
Furosemide




Platelet Refractoriness

“Immune” causes of poor platelet respense (< 1lkiul increase)

Anti-HLA antibodies
Anti-platelet antibodies (drug.induced)
Frequent transfusions de ease subsequent %
& /4

Order Panel Reache(AnUbody (PR,AFIO\@Q'rF;Srto det t G
Reactivity >,30% indicates cllnlcaﬁy,&gnl anj,gntl HL/A’ tibQ

Assay USE ads with class | and 1 HLA "ft,@
ST

.

Anti-HLA nt o
Plate |
Order

Optimize transf0
Order HPA antifo®
Crossmatch platele
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Plasma transfusion guidelines

Clinical setting Transfusion may be Indicated for INR above:
Active bleeding or
Prior to major surgery or 15

invasive procedure®

*FFP prophylaxis is not indicated for central line placement/removal.

10-15 ml/kg (1 unit of FFP has a volume of ~250 ml)

- Vitamin K (5 mg IV infused over 10 minutes) is recommended in addition to FFP
unless reversal is intended to be transient.
- Life-threatening hemorrhage on warfarin: in addition to FFP and vitamin
K, prothrombin complex concentrate (Profilnine) is recommended.
Profilnine dosing:
INR <4.0: Profilnine 25 U/kg slow IV push
INR >4.0: Profilnine 50 U/kg slow IV push
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Cryoprecipitate transfusion

guidelines
Cryoprecipitate
Clinical setting Transfusion may be Indicated for fibrinogen below:
Active bleeding or _
hemostatic challenge 100 mg/dL

“Cryo” contains fibrinogen and some von Willebrand Factor and Factor VIII.
It is not a concentrated form of plasma.

It can also be used for TPA reversal and snake envenomation.
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Plasma derivatives

Albumin

Diuretic resistant edema in hypeproteinemie patients

Therapuetic apheresis (plasma e

Replacement fluid — no evidence bettef '
Factor VIII A S,

Hemophilia A and von Willebrand"Disease
Factor IX (Prothrombin complé’ﬁg‘p_né’#engate

Hemophili N

Warfal
Anti-D a

Al Ids

IVIg
Specific to arnug

OB

PARTNERS




Whole Blood Transfusions

Whole blood transfusions are NOT recom ended when
blood components are availahle: -

¢
Indications / testing are.s mllar to RBC
It should be Ieu/oreduced ,and |r|:@d|ated//

< >
ransfusmn reac;tlons

Increased
Febri
Allero

J Trauma. 2006:61:181-184



Blood Typing (ABO Compatibility)

ABO red blood cell antigens
Front typing — patients’ RBC'W
Reverse typing — patieats’ serum

Rh (D) red blood cell-antigen 2,

A ~ S, J:;?:;; e

There are man\ v other chmcall;f’frelevantf

antigensr or in a type and scree



Blood Typing (ABO Compatibility)

Blood being tested

Type AB (contans
aggiutnogens
A ang B)

Type B (conans
agalutinogen B)

Type A (contans
aggiutinogen A)

Type O (conans
N AGQUINONENS)




Serology Panel if Antibody Screen
Positive
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ORTHO* ANTIBODY INDEX CHART

I Blood Commen  |Transfusion Reactivity
Group | Antibody | Reaction Mode | Reaction | HOMN [With En:ymnim
System Treated RBC
Rh-hr 1] Common | Increased
C May Increased
E May Increased
c Comman | Increased
@ May Increased
I May Increased
C May Increased
v Mo reporis| Increased
Kal K May Same
k May Sama
Kpa May Sama
Kpk May Same
Js2 May Sama
| JsP May Same
7 Va7 | Docieaind
Fy® May | Decreased
Ja May | Increased |
Jit May Increased |
L& Not usually | Increased
Let Mot sl | Increased
- 85 Way Variable
5 May Variable
M Notusualy | Decreased
M Nofusualy | Decreased
U May Same
P, [Hotwsudly| Tncreased
P Mo reports| Increased
P4P4PK May | ncreased |
Lu= Holusualy| Vanable
Lt May Variable
—RWK [ Ve | “[Narsoy| Deceased | 8 2|
Kine MNotusualy|  Same 1
Csa Motisualy| Same 2
Cha Mot ususaly | Decreased P
Rg? MNotusualy | Decreased 3 |
JMH Motusaly| Decreased <l
| MeCe Notusualy| Same | 2 7




What causes antibody formation
(alloimmunization)?

Chronic transfusions
Sickle cell anemia
Thalassemia S
Hematological' malignancies:.

Previous



Transfusion-related risks

—— e
Human immunodehciency virus (HIV) 1:2,000,000
Hepatitis C virus 1:2,000,000
Hepatitis B virus 1:200,000
West Nile Virus Approaching 0
Bacteria (PLT transfusion) 1:75,000
Febrile or allergic reaction 1:100
Circulatory overload 1:400
Transfusion Related Acute Lung Injury (TRALI) 1:5,000
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Transfusion Transmitted Infections (1

Strategies to reduce transfusion transmitted infections
Voluntary non-remunerated domnc -
Laboratory testing -
Donor deferral and con dentlal unlt ex%

Callback procedures = — ‘o /

&

4

.J

g

Hepatitis A~ reening test questlonna 0
*Hepatitis ibody, surface ar}t,lgen ‘:“q
*Hepatiti RA NAT (32-dagzwindow) i—

'%&nwiz.

*HIV — EL gindow)
*HTLV - ELI§ |

*Syphilis — RP¥
CMV - leukoreduc




Transfusion Transmitted Infections (1

Malaria — blood smear, travel questionnaire
Babesiosis — PCR |
Chagas Disease — travel questionnaire,
CJD (prion disease) — travel questionnair
Chikungunya — trzi}@’due'StiGQpair%». =2

-

Sepsis (ba ontamination)-~
RBC jve rods, older units (25

o
L #
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Effect of interventions on TTI

25 — All volunteer donors

|HB g test
20
:
151
3
E AIDS high-risk exclusions
10
‘ @ antl-HIV test
(4 ALT / HBcAb tests
,‘ 2 l antl-HCV test
5| +
Improved
HCV tests
| NN [N NN N (N N (NN S N N [ T [ [ (O N N [ O A A Y O | ——
1965 1970 1975 1980 1985 1990 1995 2000
Year of Transfusion

Busch, et al. (2001)




ransfusion Reactions

Allergic reactions
Urticarial reactions
Anaphylactic reaction

Febrile non- hemolyt| reactlons

Acute hemolytic reactions= . ,h""”f;:;;"-'f |

Delayed hemolytic reactlons""

Transfusi

Transfusior




Urticarial reactions

Symptoms: Treatment:
Hives (not anaphylaxis)

3L

" \x
Mechanism: :

soluble antigen |

% E PARTNERS




Anaphylactic reactions

Symptoms: Treatment:
Anaphylaxis Hold tragsfusion
Flushing th di
Hives - Treat A
Respiratory co/Tmmise.; Treatﬁh

=P “ae, *"'}5

. . UCtS
Test for gficiency
hrans#liS&Ponly emergently

=g =
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Febrile non-hemolytic transfusion reaction

VE nt: ﬂi
N Stog Sio[

Symptoms:
Increase in temp by 1°C |
Chills / rigors - “Treatam ketic
Absence of other causes X f;;eﬁffoﬁ] b

*’-’-f—;,,% Test i Or ofhier caue
o 5 % :
Mechani; Pr
Cytok




Hemolytic transfusion reaction

Symptoms: Management: |
Fever Blood bank: - i
Chills cal gheck
SOB Deg@nd screen
Back / flank / epigastric‘pain nolysis
Anxiety PR 5 e
Oliguria / hemeglobinuria =, . |
Hypotensionilisiack N

Prevention:
Patient |
ros

Mechanism:

Antibody medTe
Clerical error

OB

fication
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Transfusion associated circulatory

overload (TACO) .
nt: "’diiﬁii
sion

Symptoms: :
SOB 2%, Hole ,
Cough - FonggLo. fLirosemide)
Decrease in Oj,séturanon@é-, f)Suppprtl
Pulmonar edema N

Hype

I\/Iecham




Transfusion associated lung injury (TRALI)

Symptoms:

SOB

Cough

Decrease in O, saturation
Bilateral pulmonary edema. .
Hyper- or hypotension - %,Pr
Tachycard Sl
Onsetw
Abse

rnors

PARTNERS
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Transfusion associated lung injury (TRALI)




Septic transfusion reaction

Symptoms:
Fever
Chills
Septic shock

Management:

Mechanism: .«

- .
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WHO Blood Transfusion Integrated Strategies

1.) Nationally coordinated transfusien,servi

Quality control systems

4

2.) Voluntary non-r?gr) at?g _ IQ_W'fEk;._ déﬁpr
TN W, WS D

3.) Solid laboratory practlces | '_n%" Y < ’% >

Testing Jsion transmltted infection oc;. el

Propé i

4.) Approp |
Reducing Wg

World Health Organization. (2001)



Autologous / directed donations

“I want my own blood during
surgery next week.”

>

Directed Donatiop/f

Regular.c
frequently

donors.

O

‘munerated donors

PARTNERS




WHO: Unnecessary Blood Transfusions

Treating based on a number rather than presentation
“| want a Hct > 30% before | g ating roo
“My oncology patients mus have Hb time
Follow guidelines est Ia |shed natlonall

’ N o
= 2 iy,

Used as prlmaryrt”r/eatment for’agem’?d' %
Hematini rient supplementation aSappr
Tran f when oxygen d/leery

&

U

4

_r-
o

Used as firstll

Crystalloids; AV ¥ | 4

To compensate for |I€

E PARTNERS
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World Health Organization. (2001)



Clinical Use of Blood

Can | prescribe ano
hematinics, surgical optimiZe
fluids, to support '[hJS pa;tlen‘?
successiilly?
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