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« RBC + Anemia

» Platelet

* FFP/Cryo

» Transfusion reaction

» Massive blood transfusion



« RBC + Anemia



esEhEskm - M AHD 7.9
EiEMEmns ?



=AZH ?

IR A ?




=AEH ?




¥ HCT;Hb

i [T <5 1%

Pale conjunctiva
] Tachycardia

Dyspnea
Dizziness ....

il B

Hb<70r8 [ Hb=70r8 ~10 ] [ Hb>10 ]
I M= AMI ? Active Bleeding ?
BAEAR ? = 1%
V/SWF; ?
HbBAERZ

fikigindication



AATREF

—RERBRA (MADNRIERE )

BRALMEERR / BRFil

i 1l

MERE (ICU)

HIEELM (1BE® )

& &R

=L AEE (AMI)

2EmmME{E (Hb)

< 7 g/dL

< 8 g/dL

< 7.5 g/dL

<7 g/dL

<7 g/dL

<7 g/dL

B =EIE ({0 Hb < 10 g/dL TIEE

<7 g/dL

BREE / Bk

Ptz

PR AR

PR 14 S

e . R

) B EED ., EREEH

IEH : 2023 AABB guideline




Active Bleeding ?

Table 2. Classification of Hemorrhagic Shock.*

Shock Blood Pulse Respiratory
Class Blood LossT Heart Rate Pressure Pressure Rate Mental Status

ml (%) beats/min breaths/min
<750(15) <100 Normal Normal 14-20 Slightly anxious
750-1500 (15-30) 100-120 Normal Narrowed 20-30 Mildly anxious
1500-2000 (30-40) 120-140 Decreased Narrowed 3040 Anxious, confused
>2000 (>40) >140 Decreased Narrowed >35 Confused, lethargic

* Data are from the American College of Surgeons Committee on Trauma.*
T Blood-loss volume and percentage of total blood volume are for a male patient with a body weight of 70 kg.

Hemorrhagic Shock. N Engl J Med. 2018/ F1 H25H




» Prepare Blood
Blood Transfusion ; BT

BRI TR ? @iz /) ? e

AN
° EH'J Leukocyte-poor RBC

-GS IEEHLAITREE AL (transfusion refractoriness)
- B CMVER

RS R E mE | EEEEEREN) indication

LPR WBC #HHLA/CMV/FNHTR

Washed | [MEIEFEH(+I1EL) Anaphylaxis/ IgA TRZ

= 1‘% H b > 8 El] E Radiated EMET cell TA-GVHD

‘2UJ:}|'1'129/C” (#9220-250cc) 2U;1UBID; 1U QD*2



Anemia in Chronic Kidney Disease
Hb— 10to 11.5 g/dL

(EPO + iron supplement)
BEKHb>13 g/dL— MBI/ MESH ~ P/EEM%E

Reference:2026 KDIGO / UpToDate



Renal anemia

« EPO |, RBC survival | , blood loss(blood test, H/D),
iron | (inflammation...)

* Transfusion? — but anemia accompanied by edema



Management

[ Regular H/D ] « H/DmA=1EREHt—=Xiron profiles

|

"  Threshold : ferritin < 100 pg/L H TSAT < 20%
[ BT elron ] . PO:BH - HE - REIEE - BEEIER
l . IV:FF Hb Bt - 49 +0.3-05 g/dL ; EEREBY

[ EENESA ] . BT Hb < 10 IFEBEE - BRKEE < 9 g/dL

a5 11 - #Mlu QD x 2 days - %EE&HIMD



Erythropoiesis-stimulating agent

* Epoetin beta 2000/5000iu 1PC TIW (F35255%) 50-100 U/kg/#E
* Darbepoetin alfa 20mcg 1PC QW (fEFxR11)40-100 mcg SC & 2-4 B

« IRE1T: EBor CKD stage 5 7 AHb<9
- ;8 HE : Hb 10

« Z X . Active malignancy, Acute stroke, ACS, VTE
—ZZEF







Anemia

« Hb < 13 g/dL (male)
« Hb < 12 g/dL (female)



’ Occult Blood (O.B))
Immune ............

Anemia survey

- TASEEERE : BHE& - E{#(Tarry stool) - [M{#E(Bloody / Hematochezia)
- BRIRA

BmEINKD  12F& - lZAHERD)

RUZAY - BEYIBR ~ autoimmune gastritis

MAXZ : Gl bleeding - &

Hfth : renal failure, pregnancy...

ol A\

[T : CBC/DC, Vitamin B12, folate, serum iron, TIBC, ferritin
(iron profile)

 Stool O.B (MI{F + FBEAEEE) ; AIzHEEISEEIA

DI =

- BIRANGIR



Initial Anemia Approaches

 MCV(CBC/DCQ)

* Reticulocyte production index
*|lron pI’Oﬁ|e(Serum iron, TIBC, Ferritin)

« Serum Folate and vitamin B12 level



Review the history, CBC, MCV, and
reticulocyte count if available

!

wWhat is the MCV?

MACY <BO fL MO B0 to 100 fL MY =100 fL

g * "

Commaon Causes: C O CALSES Common causes

s Iron deficiency = [ron deficiency « Vitamin B12 or folate deficiency

= Thalassemia = Vitamin B12 or folate deficiency s Drug-induced

s ACDVAT (less likely) s ACD/A] s Liver disease or alcohol use
Drug-induced Hypothyroidism

Infection High reticulocyte count®
Liver disease or alcohol use MDS

Hemaolysis Othersd

l Hypothyroidism
Others®

Obtain iron studies In all individuals™
[concomitant iron deficiency can affect
hemaoglobin analysis)

Refer to separate a garithimm on
Low ferritin or TSAT?Y evaluation of macrocytic anemia
[ Obtain reticulocyte count and

chemistry panel with kidney and

No liver function tests.

- - Subseguent testing is based on the
[ clinical scenario,
Iron deficiency anemia diagnosed Possible thalassemia or ACD/AL
_ _ _ Refer for hematology evaluation if
* Replete iron He T"”_(‘JI'“ b_m dn-.-ll':.-t-l*:-. ) initial testing is unrevealing.
s Acdress cause especially if severe microcytosis,
family history of thalassemia, and/or

lifelong microcytic anemia




Step 1

CRC = Reticulocyte Count (%) X

Corrected reticulocyte count

P't Hct
Nl Hct 4

Step 2 Corrected Ret count(%)

RPI =

Reticulocyte production index Maturati()n indeX

% 1.0

Bone marrow || Peripheral blood Hct MI RP
—
—

% 1.5

> 2
Hyperproliferation

nemolysis/ acute blood loss

% 20 LTINS

2.5

— Hypoproliferation
— other causes



Problems of MCV and RPI

« MCV

- Normocytic anemia — nearly no information
- Mixed conditions (K+/N\=1EF)

- Sometimes not typical

* RP]
- Low RPI — nearly no information

- Chronic hemolysis or blood loss can lead to low RPI
- ZRA S RER



lron Profiles

- Total iron-binding capacity(TIBC) : &8 & # I FTAEE

» Saturation of transferrin (SF)=TSAT = iron / TIBC (1IE&20-30%)

- Ferritin = storage of iron ; &4 HIEF

lron Ferritin TIBC Saturation
IDA ! i T }
Chronic | 1 J —

inflammation




Iron Supplement

* Ferrous gluconate B 300mg+Vit B1 10mg+Vit C 30mg
-1PC QD PO

* Ferric hydroxide drops 50mg Fe/ml,30ml/bot
- 20GT inwater BID PO (aILAH30%R) (BE)

« Side effect : Gl upset



* Platelet - Thrombocytopenia
Definition : Plt <150 x 103/pL



Platelet Count versus Risk of Hemorrhage

Platelet Count*

>100,000/p.L
50,000—100,000/p.L

20,000-50,000/pL

10,000-20,000/p.L
<5,000-10,000/pL

Risk of Hemorrhage

None

No risk of spontaneous bleeding; may have bleeding with
major trauma or surgery

May have minor spontaneous bleeding; major bleeding
uncommon except with major trauma or surgery

Minor bleeding likely; some risk of major bleeding

Significant risk of severe life-threatening bleeding




@ EENMELEM  Active bleeding @ TEPPBEEEM LM  Prophylactic
o ZEHM (& DIC) : £ M/R > 50,000/uL o BEH - M/RERRE < 10,000/uL
o B %4 (CNS ) FTdim : > 100,000/pL o SEZ - 8K - 8F . < 15,000-20,000/pL
« SHAIEMEEAME (APL) : < 30,000-50,000/uL

@ ﬁﬁgﬁﬁﬁii\:ﬁﬁfﬁﬁ{ﬁ UpToDate 1OW
izt / RIE /N RER & 5W
HESN 7 BRI 100,000/pL 2W

IBESMfREE ( Epidural ) 80,000/pL

LR E i AF il 50,000/uL

RREAETIRE 50,000/l

BBHEEER (LP) M= 1EEE : 10,000-20,000 ; |MEHEEESE : 40,000-50,000 (ITP T E1F )
TRER + WMEES (BAL) 20,000-30,000/pL

PRFEEFM ( ol BiBEkI ) 20,000/pL ( Hi4531651 10,000 )

SREH% / A 20,000/uL

MRS EEE 2 ETIRE 20,000/l

T AR 588 BB <20,000 ; EHEE <50,000




m/\#rdsiE (LPP)

1U [( Concentrate )] ~ 17U [(.Apheresis J

random donor single donor)

- M/Mr12U%9%30000-60000 - M/NMyZ 84—
« AP M E(<10000) —L2FEF (=12U) pLADO trial
« ARIMARY MM/ o] DIE - 16 ks & gt E
- Ba55—/\IF £ <5k — refractory (DIC/ITP or Alloimmunization)

HLA-matched PIt




EEMME

&

N\

TTP-HUS - HELLP - HIT —

N

INIRGE FE 4

/MRS - 1B M/ AR EZR /)G

Ul

4 A
Thrombotic Thrombocytopenic Purpura
% ADAMTS13 iRz — #8AZ VWF ZEH2 — fmE MM/
WM ( MAHA ~ #ERER - B85 )
M/MREGE : 2= BEBREMBM ; BERMAMME - REFHRM
(& J
( )
Hemolysis - Elevated Liver enzymes - Low
Platelets
s FERERERAARIERS - Al + A S + M/RIE
™ (IR HEASEE )
/iR & E - (£ 9 /3l
| BEESFHUWE <50k ML ; RAAE = BEH % )

N\

Ht

Hemolytic Uremic Syndrome

¥ Shigas= (STEC - BEMER ) slifmizkal (aHUS ) —
NEIEE - TMA - 2HE1EES

M/ EaE © —Axikise
FRIBEEEL ; aHUS FS eculizumab - STEC Sz#5i547%

Heparin-Induced Thrombocytopenia

88 11 PF4-heparin #1328 — M/\WOB(E — EE3 Ik MAE & b
30-50% ( MM#z >> H )

Mm/MREGE : =

FRREN = + MIEFFEHEE (argatroban - fondaparinux )

HEMSE : M/IMRIENE TEREME ) BFBSERAE - B/ SR "X DA s (2R - RIEAMEREEREE ;

sa 1% ( Goel 2015, Blood ) : TTP/HIT @/ t SHARIEEABRALT - HEFIKEERRE | EREEMUME (FERCT) - ERORKRFEIAEMW -




. FFP/Cryo

ZZIPT/aPTT prolong—#§iFFP?



Hemostasis Cascade

COLLAGEN BACKGROUND

KALLIKREIN ¥ SERIES of STEPS in RESPONSE 1
HMWK CAUSED by TISSUE INTURY

G-
QLm

DAMAGE {o

f ENDOTHELIAL TISSUE

PT ( RMAFRERHE )
SMEHE + £E
VIl - X -V ~ I ~ fibrinogen

Warfarin ( INR B PT 1221 )

aPTT
NEY + HE
XI =X~ IX - VI~ X~V -l - fibrinogen

Heparin ( &7 2] )

&R :

Osmosis



.[[[l. iﬂ'] /E (F F P) Fresh Frozen Plasma

XQ7

OR: 25-30% + Fibrinogen 75-100 mg/dL

¢ /\KEE

IES

FFPAY 2>

g EIRAN

« EEERE

A

"t AEAS o

+20-30%+fibrinogen>100mg/dLBENAE LE MR
- AZEPT/aPTTEEMREHL

- i A Zprolong M ZEiFFP

W EFMIR LRSI AN&IIEF
¢ 2U —>24O mL

+ £7120-30% -

FFPZ#i,F10-15mL/kg

60kg - K& EE6U - /J\VLFluid X%



UL (FFP)

— PT/aPTT>1.5x + bleedingtendency/preprocedure

@1@& .
« DA MMEFRZ - MABTIIEEE
 Disseminated intravascular coagulation (DIC)
- KEBMMSH R MEFHE
DIC pattern :
PT aPTT |D-dimer| FDP | Platelet | Fibrinogen
1 ) 1 1 | |




° ° N
Cryoprecipitate#iiiF
10 kg BE2E & 2 B Cryo - fibrinogen £ 7 50 mg/dL
« #8330 : 12U (1UZI=10ml)
- Fibrinogen, Factor VIII, factor XIlll, von Willebrand factor
- EFERE
A BIMA %
von Willebrand disease
Uremic bleeding von willebrand factor, m/hizshasis
Diffuse intravascular coagulation(DIC)
Hypofibrinogenemia(ZFiif + IMS)




Pre-transfusioniNR

10.0-14.0

14.1 - 20.0

Unit

INR Correction per Plasma




&1t E#i Platelet / FFP / Cryo

ol TIREMREESRARLILM ? RTE ? 5 — BREMMTEMm

Vs

oo [M/)hiR Platelet
W TR LD

mirE M/MREE | 3
NEEES ( FIARLEDD )

ZEIN
T

EMAR ~ BE - BEX ; /)
* FREE - KELMETRIZERE

N

e

W SR M FFP
& TP MEF

wTE ZEEPRMEAF (X4ALEMD)
e ZERFRZ : DIC ~ BREMNE

RKEHMFFRE « warfarin £ ( Z& PCC)
 MIREBLBEETTP

2 ki Cryo
f#l Fibrinogen &

#ftE  Fibrinogen ~ FVIII ~
EXIN~ vWE

R B##EER/RIE (DIC - K&
B~ ERE - OlEFT ) ~ FXI R
Z ~ IRSBIELM ( DDAVP #234 )

UERGES M/REL | HIEWEE PTEaPTT B 1t
“fEtEE  Fibrinogen |
S TTP/HUS / HELLP / HIT JEX I ElZ= 10-15ml/kg (60 kg #J 6 EEfI ) ( B =100 - Z# =200 mg/dL)
A TaR M
TE ASHEZEKKBEET
( H/VI/IX/X)
RENE RME/EELM- MW | — /e | PT&aPTT& 1t (M®/DIC/#%E ) — FFP |  Fibrinogen £5l{& — 10 Cryo

SR BRE (HERK 5% -

Z1r/DDAVP jafrEHM ) FEEMAERA -




Blood component therapy

AY

Whole blood transfusion

1. MmREFEANAE
2.WiMeExET 1
3.PlasmaX2, fluid overload




e Transfusion reaction
 Massive blood transfusion



1%

i [ 2 &

 Urticaria 1-3%vena  Anaphylaxis Bosmin (IM)

* Febrile nonhemolytic transfusion reaction (FNHTR)
6/NFA - EBHEEBNT] (Vena * Solu-cortef ZFEFERS - ;AEER X)) — HWLPR

_+ Transfusion associated circulatory overload (TACO)

INBARFEEA - §E52/CXR (fhi7KiE)/BNP/hypoxia — O2/diuretics * VIS

 Acute hemolytic transfusion reaction (AHTR)
» Transfusion-related acute lung injury (TRALI)



Massive blood transfusion

OR 1 /Mg 3-5 BAI A EY MEHM%T
« Transfusion of 10 units of red cells in 24 hours

(REI—KAEZ=Z M)
» Dilution thrombocytopenia and coagulopathy
o —/MIFHI>8U or FARAE &
. LPR FFP: Plt = 1:1:1 —6U : 6U : 12U
BtHb, INR(1.5), PLT(80000) ,Ca(BfErA/EKG) (IR E S 1R 2 FhiE i)
£ZEE8 4 4U # 1# Calcium Gluconate ?
=i29MZ : 6U LPR + 6U FFP + 12U LPP RIS E&d5: (fresh) pRBC?
3|59M’§7tiﬂjﬂﬂ =AHEE—~E&datatd
- JEREMM . AH111 - BigEZ=EHtdata




Take home message

F—HARERE



Any Questlon ?




1L M

Thrombocytopenia
Abnormal platelet function
Decreased production of thrombopoietin

Increased production of nitric oxide
and prostacyclin

Normal hemostasis

Primary
hemostasis

Low levels of factors |1, V, VI, IX, X, and X|
Vitamin K deficiency

Dysfibrinogenemia

Low levels of a2-antiplasmin,
factor XllII, and TAFI

Elevated level of t-PA

Fibrinolysis

Hemostasis in patients with
chronic liver disease

{iE LI M I

Elevated level of von Willebrand factor

Low level of ADAMTS 13

Elevated level of factor VIlII

Low levels of protein C, protein S,
antithrombin, and heparin cofactor I

Inherited thrombophilia

Low level of plasminogen




DIC Jl2EME N w

@ HMAEHFET Pathogenesis

BERA Underlying condition
V @) ﬁ N%=E  HERT (TF) =
v @ 5t H]l/i.ﬁﬂz — MM ER + M/ M4
— EFRMIAF ~ /MR - T84
(protein C/ protein S / AT)
V¥ ® Fibrinolysisi&{t — FDP &A%
— TR SR Ak B [/ i B¢ &
v @ NEFE — =t vs. 1814 DIC
vV ® Kl “E?E{

H / MAR /R R — RERIS

@ ﬁ%ﬁ Common causes
=KEEA (FE 10-20% )

BYMJE Sepsis - Bl{E Trauma - BHEIETE
< B : APL - BETRMAEE (/B /INE) ST

o ER : FKRE - IRBEFR -
s KEMEWAIM : ABO A&HIM -
 Shock liver ~ Protein C fit=

HELLP ~ &
BEER

ERRR : UpToDate — Evaluation and management of DIC in adults (updated Apr 2026)

Disseminated Intravascular Coagulation

(3) i DICSBABR o0

R EEE =S

[Mm/)\#x Platelet ............ }
PT/aPTT oo 1
Fibrinogen .......ccccooveuene.e. !
D-dimer ....ccccooveeeeeeenn.. 1

Thrombin time (TT) ...... 1

EEAEF (VI, X, V, II) B
HHIR T (AT, PC, PS) T
FEEIMIK R : schistocytes — MAHA

EREES © MUMYE - Bl - APL
ABO A&
= DICERRIR
64% 25% 19%
i B IhAE FFInsE
16% 14% 7%
PR 5 m#

(4) ARMERIEIIZN <o o0

1R5E . DEEE/EOZHEEZM - 5X
lu\liﬁ**%ﬁljﬂ]]*i
HAte&E : CBC/DC ~ PT ~ aPTT »
Fibrinogen ~ D-dimer

I (=) /W | + BRIIE-FBEFE
(PT/aPTT t, fibrinogen | ) + #i’a(D-dimer 1)
HmE Ao 2

X B & 0[fE:Z ; fibrinogen IEE
ABEHERR ; ISTH =5 43 = overt DIC

@ &7 (88 [M0/)\#R / FFP / Cryo)
Treatment

ZILRR : SaEEBERE

[M/)\ik Platelets :

- B HM/SFEFM & PLT <50k — #&F
o PLT <10k — %)% (B 3 &L [ /&)

o HIHIMA PLT =10k — AE AR 148
FFP / Cryoprecipitate :

« Fib <100 mg/dL — Cryo #F >100

« Fib >100 1B PT/aPTT {3{#E£& — FFP

« BE R/ - JEFEIRERIERE(E
@ ZH : Anti-fibrinolysisZZ (TXA/EACA) * PCC

| EHEEgE



—IREFFREmE R RN~ et

O RUH (B « RGRFE - B « |V H2ERE :

= & & . PT/aPTT * D-dimer + FDP
PEBRBR:K - IM=/1K5E) | {& : /MR + Fibrinogen

Stimulus
& - Elaboration/release
/ Eﬁﬁﬂﬁ S of tissue factor ﬁﬁﬁﬁ Eﬁﬁ
| O mien|  EMiEhn
o Generation of Secondary Fibrin
_) / EE&ME‘E thrombin fibrinolysis degradation products
TR mdxtﬁwmatﬂnu
: Platelet Intravascular Depletion of
Thm?‘l’t?t_:{{;y_t?]_:‘nenla activation fibrin coagulation factors
| . I -
| ] ROEFRAK
Bleeding | \_j y Thrombesis | Bleeding

N i
I i
1 I
1 i
1 r i u 1 P
A r ¥ *. Ll r
% i ¢ . W i
% . ¥ ™ % ¥
kY r B X LY r
W ” [} W s
x\ rF i 4 \.& #
# -
- - - -
T LT T e

. Tissue necrosis ;

SBIRTE - BERIE
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  𝐑 𝐏 𝐈 =     Corrected   Ret   count ( % )  Maturation   index


    𝐂 𝐑 𝐂 = Reticulocyte   Count   ( % ) ×    P ′ t   Hct  Nl   Hct

