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Management of Hematologic Emergency
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Table 1. Common Transfusion Reactions
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Reaction Incidence Etiology Therapy

Fever 01 5per 100 Commonly due to recipient antibodies Antipyretic (acetaminophen) for both acute
to WBC or platelets in transfused management and pretreatment of subsequent
blood product and subsequent release  transfusions.
of pyrogens (IL 1, IL 6, TNF);
rarely secondary to bacterial
contamination of transfused blood
product; rarely an initial symptom of
an acute hemolytic reaction

Rash, urticarial or 05 4 per 100  Result of proteins in donor plasma that ~Antihistamine for both acute management and

allergic precipitates histamine release in the pretreatment of subsequent transfusions. Washed
recipient. Immunologic memory may  products may be used if reactions are severe or
be exhibited on subsequent persist despite pretreatment.
transfusions.

Transfusion relat 1 per 2000 Passive transfer of anti HLA First, symptomatic respiratory support. Consider

ed acute lung antibodies directed against recipient washed blood products on subsequent transfusion

injury (TRALI) WBC. Less commonly, patient to remove antibody. HLA specific blood products
anti HLA antibody against donor may be necessary.
WBC. Results in leukoagglutination
and acute respiratory compromise.
May occur hours after transfusion.

Anaphylaxis to 1 per 800-1000 First transfusion: Recipient is IgA Stop transfusion. Emergency management of

first transfusion deficient and donor has IgA antibody anaphylaxis, then test serum of both donor/blood
present in the plasma. and recipient for quantitative IgA level. Future

blood products only from IgA deficient donors.
Recipient must be counseled regarding IgA
deficiency.

Anaphylaxis after ~ Unknown First transfusion: Recipient most likely ~ Stop transfusion. Emergency management of

first transfusion had a mild, unrecognized anaphylaxis using antihistamine, steroid, and
allergic/urticarial response to a prior  epinephrine, as necessary.
transfusion and current reaction
results from amplified immune
Tesponse.

Hemolysis, acute 1/200,000) Intravascular: Recipient IgM antibody — Stop transfusion. Emergency management of
against transfused RBC antigen, hypotension, fever, chest pain and respiratory
usually ABO antigens. Less often compromise. Expect renal failure and DIC.
results from exposure of a neoantigen. Approximately 40% of transfusion related deaths
IgM antibody fixes complement and  result from acute hemolytic reactions.
activates the coagulation cascade.

Hemolysis, delayed  1/800 Extravascular: Recipient IgG antibody ~ Symptomatic treatment.
against minor RBC antigen.

Complement not usually fixed and
hemolysis is extravascular with fever,
malaise, weakness, anemia and
indirect hyperbilirubinemia occurring
days to weeks later.
Graft versus host  Rare Nonirradiated PRBC or platelets Irradiate all blood products administered to

disease

containing peripheral blood progenitor
cells transfused to immunoincompetent
recipient or homozygous donor to
immunocompetent heterozygous
recipient.

immunocompromised hosts (including neonates)
and directed donor products from relatives. GVHD
is usually lethal. Once developed, stem cell
transplantation is the optimal therapy.
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cHaW AR S @ WaRpase A9 &
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cThest e A9 Baw FAE 20,000/L0] 4]
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—Raiy w4y NEWel BelRE Yose
2 AAF A
~Faw $A7) el 509018l Fow hag
A%

o7 PAaTFES Al
e Lumbar puncture & 3}7] Aol& @A FX&
50,000/uLel’d A gkt
&gl Y3 alloimmunization®] & FHxbel A
Z8o] A3 4 dad 8 £55 2641t

AA HAs] ARk

49 single-donor 32 pooled random-donor
product®] F7HA7F low, AFRHow AN d3he
Zste} alloimmunization®] 7]13]E EUvheE o v A
single-donor product’} A& ¥t dwrdozm A
splenic activityS 7HA31 Q1= 3kxjol|lA] 1 platelet U/m’
(55<10%/m) & F8 4§ Iy FHE= 10,000
12,000/ul. ¢ F7F= 71 2™ single-donor
plateletpheresis unit & <F 4x10" ¢ dAHAL &3t
Aoz AAE 2R 6 random-donor platelet units¢} =
58 Aoz AstE, A% ATl 93 3 A

Ak 0.2 40,000-45,000AL o] Hag X F7h
Yol 7hsatrt. 235]0]e] A £l A&H o
1

platelet U/m* £33 <5,000-6,500/uLm]9+e] &2
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=2 X8AZA  granulocyte
colony-stimulating factor (G-CSF) 7} @& A}-&¥ 1
Atk BHT FE(granulocyte transfusion)S 3t A
o] ME3lR| ke YT e A AA 2

2
[o5

2 =9 4 g W2s ue w39 A
SWelt £UAR Pagol Ba 9 ANaEd ®
@ dlZa] WE vl gtk

4. &= 3H 7|5 A SHAbnormality of the Lymphoid
System)

Hz A= FHFAS TR R 1A €

ol FAARA A B Asha gy 9
G752 AAA W (humoral immuinity) Al ¥EA ©
A(cellular immunity)® =LA T2 £ gtk AAA
weje] Agd A FA FAo eyt A F=
encapsulated bacteria (including S. prneumoniae, H.

influenzae, N. meningitidis)o| Z=%7rgo] HAE 4=
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o, AxAd hddHe] A virus, fungus R pro-
tozoal infection's-2] atypical infection®l §A4] =&¥t}.
Aoz AxAd Wddged 93 atypical infection
o] Ik X X587t t% o] H7| ol ol2g FxtEol
A prophylaxis®] S 240] t5 Zx¥a k. dE &
A aekstel ey o] Al 3 AT ZASE gE
of FxFA 7solde] HAEA HER(53] gluco-
corticoid-containing regimens, T cell targeted drug
S) Pneumocystis pneumonia prophylaxisE 11 &joF
gk} detsteta o]l By YT AT WEAIL
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o 671 o] o] 2o H, AR AFhoA el
el WA 5o 4As EHA e A=
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21 %of (Coagulation Abnormalities)
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37 fibrinolytic protease’} f-&5 o] F& &3
o] YElAl =, o]21g ¥ 9 HEE Fo] early
mortality/morbidity®ll 83 7] E a4 HEE o]
gk ZAZ g7l FArgs Fesith Sl

93t £8& o] 9o % procoagulant cascade®] A <3

¢l g4 3tol] 93k coagulation factor®] HAR, 3o 717]
T el oe A FFo= Qlale] S Fx gtk

1. HekM gahy 8315 (Disseminated intravascular

coagulation )

Hbd 3y §32F (DIC) 2 ofe7kA] el 9
3to](Table 2) @H-§uA A =gk G437t Fids
a1, olof] & PANS a5 AR o5t Ax}
Ho g A AFge] F=aAA v =M, g

¥}-8-a10] 2]t microangiopathic hemolytic anemia
(MAHA) 2 873719 ¥73F (thrombosis)o] & W]
o] FFAH o7 A7 1A (end organ damage™® failure)
azo] YeRA Hh DICE A&s vk} o] AMLY
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induction chemotherapy, X5 $9] sepsis?} A3
oAl =2 A, disseminated solid tumorel A 7H=
vebd 5+ 9

22 coagulation profile?] W3}, = thrombocy-
topenia®} ¥ 3@3le] PT, aPTTY <374, Fibrinogen 74,
fibrin monomers 2 fibrin degradation product(FDP)
o] T7F &27& 93t X8+ supportive careZA]
replacement therapy 9} 74 9<123ke] X F 7} By
ofof gt

Thrombocytopenia®ll &t 4% 83} g7 fresh
frozen plasma, fibrinogen 52 YA ASHFH o=
st =M, 28 2 AT 5o ATl
Bz}l A low dose heparin (75 U/kg/h)S T8 4
1o, anti-plasmin ©] ##3] A&}¥ A} A epsilon-

aminocaproic acid 2] 57} =] 9 F% th

|

2. 8% 3 (Thrombosis)

7 =

DIC ¥ hyperleukocytosis, =AW= 53 o
o] FxdFo] BT 4= vt L-asparaginaseF
L-asparaginaset™ antithrombin 1T
protein C/S4%1& Z+4-A171 A thrombophilic stateS
Wk 4= 9lom &3] cerebral venous sinusell Ed5-0]
Qe F340lA Aol 98-S

© T35 7HA vhgsh
motor deficits, aphasia 52 S48 Bt} &= ¢
A A= Folm tiF29] long term sequelae®l©]
IEHe Ao Huya gk

A=)

plasminogen,

Hoo¥d o

d
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_C‘>L
X
i,
e
o]

headaches, seizure, focal

1. Hyperleukocytosis

Hyperleukocytosis % ©] A7 leukostasis
syndrom 773 WA A el 5 AE A
29l %ol shteltl. Hyperleukocytosis £ th7H
229 blast count”} 100,000/ul 4L H¢E 7|Fo
2 39, acute myeloid leukemia (AML)¢] 7$- 5-13%,
acute lymphoblastic leukemia (ALL)2] 10-30%°l4 %=
A YegA HEd leukostasis syndrome FE
AMLOI A" Yebdt) @x o) blast count”} %7+
o whet deoll Hwr) F7hEel o) EFo] A5t} blast
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H]ﬂ% ‘3431 7}A] cytokine ‘§° 3} Zﬂ*&i% I <
S dAWI AT E4F3E ol W}% =g g% o3}
Hrl AMLAA] &A= o]-f& 53] myeloid blast7t
lymphoblastel] H|&|A] A|xE-g2]o] I, A HAxE
o W&} deformability”} &3] Eox]7] “41% 1 7
$o wgbA = blast count 50,000/uldl A= LS 4=
itk olelgk blast count?} Mi-F- T2 SN A B
stx o g il A7]o) A leukostasis®] S A7} ‘Qﬂ
He Blog 4R oy, ddH R YEhe= A
7] brain® pulmonary involvement®]t} Brain

o

},

;

rlo

leukostasis®] F+ S stupor, headache, dizziness,
tinnitus, visual disturbances, ataxia, confusion, coma,
Solw A3shH sudden death® 4% 91t} Pulmonary
leukostasist respiratory distress, hypoxemia, and
progress to respiratory failure 2] ¥Ao =& e},
chest PA%} interstitial U#] alveolar infiltrates® }.0]
v A4+ vk CLLE ¥/ 71¢] CMLelA <= hyper-
leukocytosis?} Qo1 %= leukostasis syndromes WEL}
A et

A2+ leukapheresis$t &7 FYstetay S Alzks)
= Aolt}h CNS symptome] A& 74-- 600 cGy 2] whole-
brain irradiationS ®3 & 4 9lth. W2+ pulmonary
symptom & 278 A EE A H ZZ el A blast
lysisell ¢l3Fe] hypoxemia’} #AH7] A&}E 3l chest
PAZ% infiltrate 713k 5
Aol vl 4= 9lom "leukemic cell lysis pneumo-
pathy.”?i}ﬂb:_ 3o}, Fr1AQ HEA FqEA F
e alkalinization, allopurinol*4 5% %
Oﬂ W FFEA ST o, e
1L leukemic cell lysisell ¢lajlA] A s}+= disseminated

intravascular coagulation's-2] %f‘%/‘é Zakol] thet A=

pulmonary hemorrhage %

el &4 2 fibrinogenA A, 4% =8 59 AA &
Hol 27| AMGES W ﬁOH’ﬂ w9 Faslth 5
3] A4 X Y blast fragments 42T o 2

30
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miscountdle] AA BT =7 A= A9}
O A9 dag Fde] dasieh 2 4
4282 blast count’} 283 728 wR = =+
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2. Retinoic Acid Syndrome

Retinoic acid syndrome (RAS) 2 ATRA (all trans
retinoic acid)Z induction therarpy® %o ¥+ AML
(M3) Aol A Yebd o e 5440 9 54 %
55 7o, A A9 6-26%.c14 L= A
o2 ¥y gk 5442 5 32 respiratory distress,
fever, pulmonary infiltrates, weight gain, pleural effusion,
renal failure, pericardial effusion, cardiac failure,
hypotension &o|™, 2138 55 344 koW X3
QA7 2E + doBn® ATRAARA 34 ool
g A4S 7FA oF ?‘li‘r T4 ATRAAZ 5 30d
ojujel et di7ff dFd HAFe] T gt

X &% dexamethasone §<1(10mg/day, Bid, intra-
venous )o]™, 27|54l UEbd ¥ Al&s|ALE-ate
Aol Fosltl dukzlow ATRAFHZEA] 7} WiLH A
= go} 55 34 2 dexamethasone Fo]ol = Wh-3-
o] §l& A% 9 $A4F 4 Utk Dexamethasone
RASA¥ F7de] glojd wi7bA] fAalof st o3
9] steroid 17} RASSI ¥ morbidity/ mortality S
ARt A= b 74 glod, x1dA] WBC >
00/ul.Q! 74~ prophylactic steroidg F91& %=
col9] BEH XEEA VIASEE [ A 20%,
F24 3% & A=4<2A AA el ot Abg
& 5-20%% HIE o, &2 RASoﬂ ﬂﬁi 212
&8 A= Q8o HToll= 5% A% 2

B

o

i

rlo _19;

O o g §OZ A

2o

3. Hemolytic-Uremic Syndrome

AR A Fo] F hemolytic-uremic syndrome
(HUS) %, t]$ =& A= thrombotic thrombocytopenic
purpura (TTP) 7} #4418 4= Slt}. Mitomycin ©] thiE
el ekA|ol o)) = cisplatin, bleomycin, gemcita—
bine ¥ A#= o] Hid v} vt F2 9, U, FF

Aol A BAE o, 1/32] 9 HAYTA] disease-
free©] At} =%l bone marrow transplant recipient®ll
A= Aol BaEar g E} oFEo] o)k A9 HUS+
A mhA Tl T 4-8F & yehd, SoRE Sl
i e = A EAL o% microangiopathic hemolytic

anemia, thrombocytopenia, renal failure®] S22l o
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Ao 2 veh dyspnea, weakness, fatigue, oliguria,
purpura 5°| %7] 9 Z7Jo|t}. Systemic hyperten-
sion ¥ pulmonary edema 7} £33 F4olH, 53] %
2 A& =8 & hypertension, pulmonary edema,
hemolysis, renal failures 2] U3537F 523 vhwba
T T g g3t} 9o AdRA F
Ao 2 atrial arrhythmia, pericardial friction rub, per-
icardial effusion 221, bleomycinol| <3t -
Raynaud’s phenomenon ©] &3] sWketla ¥y v}

Atk

glomz NS

5l

ArE Adoer dxIANT=TAAA A A Q)
MAHAZZ, 5 anemia 9} &4WF & red blood cell frag-

mentation/numerous schistocytes, polychromatophilia
7} ##E M| reticulocytosis,
lactic dehydrogenase (LDH)
o] dAsltt. @A bilirubine
Coombs test = &/do|th. W= g7l Ao, &
2% % 100,000/l o2  ZrAgt)
Coagulation profile 7] 73/de]1}, thrombin time %
FDP7} 57F5 71 % gt} &3 creatinine 4= 575
o glor, il el &Aoo 2 UYWA= subacute
renal failured<S 91t} Urinalysis 4 hematuria,
proteinuria, granular/ hyaline casts e, CIC

plasma haptoglobin?4:,
=7} 59 hemolysisa7
A B2 o7 FUeh,

H 3
He

tA73 4
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357t &3l
9] capillaries & arterioles
ol o ¢

O} immune

(circulating immune complexes)”7} 93¢l
=g )
5] @B fibrino] & wo] glom,

Qo] HUS®9F Tdsieh 912 § ‘1’%
complexes ¢} Aol &

watol o

tgalzzlslﬁ o7

£31%)
o=

_]
Fatel s 0Y
w84 (plasma exchange) &
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