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3 B\OOJ COmP‘men} S > Albumia

1. 557 Plasma _, (waler, ions, nutrients | wasles ) §ases, proteing _|,£_> Globolin )
P‘b o
2. 17 Ri3Cs . 7 Rbnneyen

3. 17 Platelets + WRCs .

* Tems from HLS -

Ohemopoiesis : Pormakion of bleod allular components by Red bone marcous (prienarily)
o Prothrombin time (PT):4esk of exirinsic cougulabion  Pathway , To monifor blood clok Barmation which is Avigaered by
exlernal 4ravma, | or 4o monhr patients on Worbarine therapy.
@ farkial thtombo plashn time (PTT) :deshs of inteinsic coalation pdhwg,useul to monfer pakients on heparin
therapy | diagneve hemophebia, assess liver fmchion .
o Hemakocrit :The packed call yolome.,the of 4otal Wood Volume. occupied by RBCs (men:40-Y8% /women: 36 -427)
® Hemo phubia. f) @ Delicienw in Fackor VIl ,the PTT is elevated.
o Hemo plelia B: Delicienyy in fackar VK ,he PTT is elevated.
e yon wil\ brand disease:\)e%caeng in VWE and factor I\, he patient present with abnormal bieeding fime
i+ has 3dypes s type1+2 _, AD
>Yype3 _, AR
o extrensic pakhwayits trygered by external +rasma. bogio with the achvation =f Hssve factor (Backor 11D,
which inferacts with factor V1) 4o inhote a cascade +hat lead 4o Focor X activation.
o interensic pdh\uay:is triggered by blood Vessels endothelium, it imolves Factors X1, X1,1X ad VIl Leading to the

activabion of Fachr X.

K Types o Blood Tfansfuson *

1, ﬂuio\oaou s frunshision : 3=y Cly bhas Culaa) Gl A1 %350 s G2yl G P3G W GlE Q] T
2. N\ojef\'w Aransfusion : . Lissadls Lamdil s E5La st Cople pui « o Oe s faSal



+« What do we ransfers ?

1. whoe bloed ® all of blood ontents afe precent, it is rich Coagulakion factors
e85 Large volume hemotrhage like Hravma.
2 fhcked RBCs : 1 wite = 300m +50m) ,No platelet or Clotking Yachore
uses - Ackive \a\ee&iqﬁ ;- SympYomatic  QMEMIOL (eSS (et 1oslbe | o Cag
3. Pldtelets : Sor blood Cloktiog
USes - patlents with thrombogyto pena ; X Pk with levkenia , Shumothurapy , Liver cirhosis.
Y. Fesh Frozen Plasma: 1o feplace cloting factote (V ond V1), has '59 RBC ,WBC, Platelers.
uges- managing DIC, feversing anticoagulals ke Warbarin
5. ny., Pled ri take. : concentrated FEP , Yeplacs Rbf.nojen ,VWE) cmkmj factor LT\
vses - \M.mophdia«A )\!WD) Factor X deki., \r\ypo\?\'brinojxww% in - Maggive b\uo\inj or DIC
0. m\:umm :uses + hypovelemia (colleid pressore) hyponitrenva (4N a*)
L» liver circhogs Yive “them ol bumin 4 dl‘uzeh'w
%nephmh’c Syndfem Spifalactone

> Hear} failure
7. H/Perimmvne. 3\obulin - CIVIG)
Uges - 1. Tmmunpdel. diseases
2. Mutoimmine.  diseases. SLE, Mysthenia gravis.
5. Guillian- Barte Syndiom (GIBD) * ghesst e ycbi o
3. Folhcombin Complex  Concentrate : contains fackor 11, 1%, %, VI
Uses= Vb deficiency



* Blood '_lzpes 2

The utiversal doner for  PRBCs _5, O-
The onversal donor for FEP 5 AB
The universal fecipient _,, AR

« PRO Sy stem =

Group A Group B Group AB Group O
*
Red biood
cell type
Antibodees
n plasma
Ao 8 Anti-A None Anti-A and Anti-B
Antigens n
red blood * . ' N :I‘ s
ced A.sripmn moSgen ansigens -

* h system ( D-ﬂnh'Jen)

Rh (+) Positive Rh (-) Positive
* The incompatisili 3 ) pre*j mn(a e
)
[ \
\/ \
ARO [MNore Common, less Severe ) th [mofe Sexere, \ess mmon)
mother =0 baly= AB mother= Rh= baby = Rh+
% The Pb cross Hhe placenta * Inthe firsh baby-> Mother dorelop Anki- R ankvs dies.
%)o\et;'h'ucﬁon bq\)j RBC * ’Prejmn'* ajai(\ with +RQ% \:abj = the Ao cross P\acer\\‘q
é\%mo\yﬁo anefiia * e Rho D immana9lobulin » %vdam\je boby RBCs
Joundice L, gake 28 > hemely He anena

L F2h afler dlivory €5 death
after M{SCGT(;aaA' or taymae



*WaﬂSrUS‘Dn ind vchons =

1. replace the Wood losk in Sufgefy of trauma
2. In innerited blood disorders (Thalassemio., Sickle Cell onemia)

3. Low Hb lerel <6
sMen: 135-13.5

@Vﬂwe normal Hb in_[

>Women ¢ (2.0 - 15.5

% Pre-transRosion procedore »

N

1. gepara*e Blood components.
2. Test for infechons [ hepatitis B-C, HI 12 ]
3. kevkoreduchon v femeve WBCs by Riliralion , 4o reduce immone. (eackian -
QQGPeddlj CMV, HTLV  thet hide in t0BCs.
Y Fhthogen reduction “Hreatment oy, +o inachinate +he pathosen.
8. Toot ABO, Rh 9foup. Using Mirasol PRT riboPlavia Cvitamin B2)
Ulavizlet light : o damage THA or RNA of the pathojen.

& Symptoms of franshvsion reachon -

1, s’e\rer, Chills,

2 Nawsea.

3 Hypstencion

Y. Headache

5. Lumbar pain ¥k },> Donk -ﬁwje‘r 4o ack abovt Blood Hansfugion 1n Fhese Cages !
G- Chest  pain %k

7 Abnorma)  bleeding.

8- Fascial C\usk;nj.



* (onglcchins <t _sioge Aurshion- ﬁ
~ > MW pe®

1. tnoompatilsiity hemolytic Yeactions -
R RBLs a1yl 0o Lo 50l
% within 24 b posh- transhusion , due to ABO. incompability.
* Pt present with clasvical 4riad of - 1 - Fever
% Canend with death or renal falue.. 2. flankc pain
3- red- rown urine
L. Yewile transfugions feachions.
K QYyai) WBCS (30ssnglt Cr Ll g i i d) Dbl Cal
* fever headacthe Chills —s USe Leuko feduced blood.
3. f-\\\er:jic (eachione :
* TThese reachons are Tqh -medioted cause releaze of Histamine.
K (an lead toi- 1. prorids
d. Urkicoric
3. Anaphylachc. shoek.

* Managm.:l - j‘we ank-kiskamine, or Epir\ep\\x‘in_

4. Tranglysion - related ande Lung injuy. CTRHLD v2uyl WBCs To AWsunt ly Wity Ad - (Jo L
* Anbbodies directed 4oward HLA in FFP, Du\mot\o(j edema 4
* Sympioms  begin - within Gh. év 1.308

* The pafient presents with ARDS | - H'jpoxiq
3. ARDS tha leads 4o dedth.

5. 1nfeckions

* Momﬂemen’r ~ Do pathogen  reduchion.

6 Qi embolism, -
Ayl o Gulae el Sl Byl 31 sl S i s Vs il
* “the pa;\'len\ presents with: 1. Cyanosis Q. Qe?Pifa‘hg distress 3. l-\jpo-hznsi(m

4. Cardiac arrhythmia. B. Loss of Constiousness

% Managament - Place +he patient on the left side with head down Yo displace oic bubble Srom  Pulmonic valve



3 Complicabions of Massive Hanshsion =

1 Hypo‘“\nrmiq:
*3]003 should be warmed because it stored ot 4C

*VQ\VA@Q* .4 eIfF\'c,'enaj of Clothing factor.
2.1 sk (bagulopzm\ﬂ.
2. Coajulopmuy :
R Stoted blood has virkually no effechive plofelets and 1o t‘oaju/ah'on facbr;, so it can lado Coajulahbn debect.
R Quwses - dilote Clotting factor 4 platelet leading 4o impaited Clok fomaakion.
*\Q,EEES\L - Trigk of b\eedn‘l\j
Kanogensd Keplace clotkng fuckor widta TEP Plodelel | cryp 4o veplenich Rbrinegen love).
3. Acid~Base distvhulian=
% each RBC contan 1-2 mmol of Citrate +ha undergo hupatic metobalism +o HCoS 5o metabolic alkalow's (ould
Cavelop.
@ Yypocalcemia -
X Citrale in spored blood  binds to  Colcium jons in rapid ransfsion,this can lead Yo -
A- wyocardial depre ssion
b- muscles cramps

C- prolonaec\ QTon ECG.
& mana ¢ adminsier Camg\uwna‘}c ar Ca™ Chloride

. o oVer \oao\ -

liver .
% Tepeated transhusion s T ien deposibion in onaﬂsj‘ >heat s, argan dm&%g
TJ-pancf'easc,
* each transfused ynit of KBCs watan ZZBOmﬂ o} ifon .
* managwak : icon Chelating agenl  ((deberoramine) 5 il g e aludloow ks s by s,

©. Post ranshsion purpura. =

x ankbodies 4o pldelet antigen s “HPia” causes abrpt onsent of - Severe Honbogjiopenia.

% Mana and Jredmenk - inivaveaove lmonaglobulin (INIGD , plasmapheresis o CorkicoSieroide |
ovotd p\dlelet vamshusion,



‘*_Feaf ment of transhsion \w“oyﬂ'z;-

1. Stop ranshugion
2. Gwve |V Q\uiés_) nora) Saline, - J-qdeci(m}c, BP
2. Promote. kidaey Anchion
3 To Qe Hhb.
3. Divtesis (Lasix) sTo pralect ladney.
E> raechanisim:- By bemalysis ; +he Hb accumulale in fenal tubules s, obstruchion *towialy.
The diutetics —, T urine outpuk + wadh out Hb o prevent damag.
4. Nkalinize the urine ( Bicarbonate)
* fee Wb by hemolysis —voxddive clamaje, to k;‘;"f‘j'
X raiSinj PH with HCO3  prevents Hb actumulalion in renel tbules s, CAystals \_y.c.v G b Hb (e Gl L1 2409



Define the following terms:
PT

Prr

INR

Packed red blood cells
(PRBCs)

Platelets

Fresh frozen plasma (FFP)

Cryoprecipitate (cryo)

Which electrolyte is most likely
to fall with the infusion of
stored blood? Why?

'What changes occur in thd
sto of PRBCs?

What are the general guidelines
for blood transfusion?

XY S L (Bl gy

What is the rough formula for
onverting Hgb to Het?

One unit of PRBC increases
Hct by how much?

Which blood type is the
“universal” donor for PRBCs?

Which blood type is the
“universal™ donor for FFP?

What is a type and screen?

5\)@(10) I<ecal)

Prothrombin Time: Tests extrinsic What is a type and cross?

coagulation pathway

Partial Thromboplastin Time: Tests

intrinsic coagulation pathway What is thrombocytopenia?

What are the common causes
of thrombocytopenia in the
surgical patient?

International Normalized Ratio (reports
PT results)

One unit equals =300 ml (=50 ml); no

platelets or clotting factors; can be m'uod.“m can be given to help
with NS to infuse faster correct platelet dysfunction

from uréia, ap?ﬁn. or b_\%ass?

AN~~~ AAAANA

Replace platelets with units of platelets

(6-10 units from single donor or random  What common medication

donors) [l 2) £3 U be doo causes platelets to irreversibly
malfunction?

What is Plavix®

Replaces clotting factors; (no RBCs
WBCs/platelets)

Replaces fibrinogen, von Willebrand
factor, and some clotting factors

Caein 645 Sctlpia ol
lonized calcium; (hrcservative
used for the storage of blood binds serum

What platelet count is associated
with spontaneous bleeding?

What should the platelet count

be before surgery?
, calcium When should “prophylactic™
790 SIRBC "E"e, Csee )
-y S e f platelet transfusions be given?
TCa',c K, T23DPG,c H' (TpH),
&TPMNs R How to reverse the effect of

Clopidrogrel (Plavix 42
Acute blood loss/Hgb < 10/and history
of CAD/COPD or healthy symptomatic
patient with Hgb <7

What is microcytic anemia
“until proven otherwise™ in
a man or postmenopausal
Hgb3 3 = Hcet woman?

Hb% 3 = Het

Why not infuse PRBCs with

=3%10 4% Lactated Ringers?

For how long can packed RBCs

O negative be stored?

AB Why not infuse PRBCs with
Lactated Ringers?

Patient’ blood type is determined and the For how long can packed RBCs
be stored?

blood is screened for antibodies; a type
and cross from that sample can then be

osdered i needed later What is the most common

cause of transfusion hemolysis?

What is the risk of receiving
a unit of blood infected with
HIV?

What are the symptoms of a
transfusion reaction?

What is the treatment for
transfusion hemolysis?

Patient’s blood is sent to the blood bank
and cross-matched for specific donor
units for possible blood transfusion

Low platelet count (< 100,000)

Scpsis{ H blockers/heparin/ massive
transfusion/ DIC /antibiotics{spurious lab
value/ Swann-Ganz catheter
1> puimonary ariery cath.
DDAVP (desmopressin)
. Plddelet Il e G of
AwwWF

Asgirin (inhibits cyclooxygenase)

Clopidogrel—irreversibly inhibits platelet
P2Y,; ADP receptor (blocks fibrin
crosslinking of platelets)

<20.000
>50,000
With platelets < 10,000

(old recommendation was 20,000)

No reversal known. Many treat with
platelet transfusion

Colon cancer

Calcium in LR may result in coagulation
within the IV line (use NS)

About 6 weeks (42 days)

Calcium in LR may result in coagulation
within the IV line (use NS)

About 6 weeks (42 days)

ABO incompatibility as a result of
clerical error

=1 in 1,000,000

Fever, chills, nausea, hypotension,
lumbar pain, chest pain, abnormal
bleeding

Stop transfusion; provide fuids; perform
diuresis (Lasix) to protect kidneys;
alkalinize urine (bicarbonate); give
pressors as needed



What is the normal life of
platelets?

What factor is deficient in
hemophilia A?

How can the clotting factor for
hemophilia A be remembered?

What is the preoperative
treatment of hemophilia A?

What coagulation study is
elevated with hemophilia A?

How do you remember which
coagulation study is affected by
the hemophilias?

What factor is deficient in
hemophilia B?

How do you remember
which factors are deficient
with hemophilia A and
hemophilia B?

How are hemophilias A and B
inherited?

What is von Willebrand’
disease?

How is von Willebrand’
disease inherited?

What is used to correct von
Willebrand disease?

7 to 10 days
Factor VIII
Think: “Eight™ sounds like “A™

Factor VIII infusion to = 100% normal
preoperative levels

PTT

There are two major hemophilias and two
TSin PTT

Factor IX

Think alphabetically and chronologically:
A before B—8 before 9
Hemophilia A = factor VIII
Hemophilia B = factor IX

B 9
A 8
Sex-linked recessive
Deficiency of von Willebrand factor (VWF)
and factor VIII:C

Autosomal dominant

DDAVP or cryoprecipitate

What coagulation is abnormal
with the following disorders:
Hemophilia A

Hemophilia B
von Willebrands disease

What is the effect on the
coagulation system if the patient
has a deficiency in protein C,
protein S, or antithrombin 111?

What is a “left shift” on a CBC?
LA iomadre WBC .

What is the usual
“therapeutic” PT?

What component of the blood
transfusion can cause a fever?

What is the transfusion
“trigger” Het in the IOU?

What is the widely considered
“optimal™ Hgb in a patient with
a history of heart disease or
stroke?

When should aspirin
administration be discontinued
preoperatively?

What can move the
oxyhemoglobin dissociation
curve to the right?

What is the normal life of
RBCs?

What is the normal life of
platelets?

What factor is deficient in
hemophilia A?

What is the acronym basis for

the word WARFARIN?

What is the most common

inherited hypercoagulable state?

PTT (elevated)
PTT (elevated)
Bleeding time

A hypercoagulable state

Juvenile polymorphonuclear leukocytes
(bands); legend has it that the old
counters for all the blood cells had the
lever for bands on the LEFT of the counter

With coumadin, usually shoot for an INR
0f 2.0-3.0

WBCs

Focus Trial = Liberal (<10 Hgb) US
restrictive (<8 Hgb) Trigger = No
difference in mortality or morbidity

At 1 week because platelets live 7 to

10 days (must use judgment if patient is
at risk for stroke or MI; it may be better
to continue and use excellent surgical
hemostasis in these patients)

Acidosis, 2.3-DPG, fever, elevated Pco,
(to the right means greater ability to

release the O, to the tissues)

120 days

7 to 10 days

Factor VIII

Wisconsin Alumni Research
Foundation-ARIN

Factor V Leiden
(Think: LEiden =

LEader)

|_b mutaion in r%
b fesistance Y ackvahon

M fige of VT and PE.



