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(intfracellular RBC) w?mﬁmwm:mtwﬁu (extracellular RBC)
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NEVaY (hereditary hemolytic anemia)

Traditional Classification of Hemolytic Anemia

I. Hereditary (Inherited)
1. Membrane Disorders
a. ANuRaUnAveslATEsNNTaTas (microskeletal defect) wiu Hereditary
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2. Enzyme disorders 11U G-6-PD deficiency, Pyruvate kinase deficiency RIGET

LL&Nméwﬁ%gﬂﬁﬁmﬂi@idmmﬂ oxidative agents AINAMNTUATENAN €

3. Hemoglobin Disorders unnuiatnanieluwdniaanuas (nfinsic defect) 1y Sickle cell
disease, Thalassemia, HbC, HbD, HbE disease %Q‘W‘uﬁﬂammz Unstable hemoglobin S
Hb Koln, Hb Zurich Fewutiae)

IIl.  Acquired
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frasneuadlsaillAun Paroxysmal Cold Hemoglobinuria (PCH) @aiiniingauriulsa syphilis

visansintela¥aunsutn lulsaiifiheazadne Donath-landstiener Antibody (D-L Ab)

923U RBC 7igaumqiisn (<16°C) 91ntiu C' ¥inlvi RBC umni 37°C ilanaaay Coomb's
test Az lANALIAN
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nanaaauaitanglsavinlalag Direct Coomb’s test iew antigen LuURALIA
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b. Alloantibody A8 antibody RalliadaauasiLtheladuainaeuan iy laduiaenilunswmy

vinliiim blood transfusion reaction, hemolytic disease of the newborn, miﬂqﬂﬂ"miﬂj
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WL 1 immune complex mechanism  gnunaansEAUliTINEAS
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antibody malisAuunsrtialunaidun \Waifia immune complex A1 complex laniianaas
lnszAu complement lunanauvisaldnnmzneunidaidanuas nsmiadenuaauantiy
Hluau1ainnsngzuy  Reticuloenthelial system (RES) YBITNNIENLNEUAITA  Immune

NI a dq/ 4491 [~ S o 4‘ = I <~ | dqj v 1
complex Mifinlu lunsnitidaidanunsazgnrinanelaieneglunszuaiden enlunquillaun
quinidine, quinine, isoniazid, sulfonamides, sulphonylureq, thiazide

LLL# 2 haptenic mechanism enazlddunuldsauuudnidanuauainssAulisanie

454 antibody magnuaritsiutiu 91ty anfibody ArauALLIAERALAUAINTTAUITLL
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complement vinlifianisvinanadaidanunsau lunsdliiifiadanuasazgniinanailaenes
lunszuaiden enlunquilliun Penicilin, cephalosporin

= . . v v 1 v . i =

wUU 3 true autoantibody formation mﬁ):ﬂi:ﬁ;uslwmx‘m’maiw antibody malilsau
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vudindanundaanss uazasyinanadadenunsudnaslilientuslunszuaidanuay el
ﬂﬁjmmﬁuﬁ alpha methyldopa, Levodopa, cefazolin, procainamide, NSAIDs L
mefanamic acid, diclofenac, ibuprofen

2. Non-immune
a. Paroxysmal Noctumal hemoglobinuria {lulspvaaaadsuniitaivinlminanutalng
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Waaaakasdnuanausray  lun1sitadaazfadrin Ham's test (acid serum test) viga
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guneata - arsine, wazenifinuzazvianadindanuadaevinliiianisiasuutlamng
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oxidative lulalaanum
Raednd 1Iu fieguin Jllen (pit vipers) Wiy violin spider (Lexosceles) uiNiuLIINgAN
(Lafrodectus genus)
d1she Ll Copper lu Wilson's disease azvinlvidaiaanumauanlagsuniy  glucose
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C. Organ dysfunction U nzlnng Aug wintsviatedadenuadlunquilazlusuusain
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d. Mechanical frauma
Excessive shear forces Liada1n high pressure gradient lunszuaiaas yvinlmiianng
waguulasuas intravascular dynamics uazLNA Excessive shear forces ARLIALADALAY T4
221AAledaNn cardiac lesion Ly NsenARLasuawla nnsEAaTeuLTuaLEale N5l
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Direct external impact il March hemoglobinuria NAINNIALAILAUILNTAINLIL

& < 4J PV [ v A v .
wuud o meilasiulalaanisliudusawinfiuuuasmun, s, bongo drumming
Microangiopathic hemolytic anemia L Microangiopathic thrombofic hemolysis GR
nEeALARTYNAALBIAUNNINILNGY fibrin, Thrombotic thrombocytopenic  purpura
(TTP)/ Hemolytic uremic syndrome (HUS)
Thermal damage i gninivil thdauain vise heat stroke azvinlifiaruid@eaneidin
@enuas nevinlrminanns@aanin (denature) wazaanalyl (fragmentation)
. ! 9: o YV a dl I [ s | .
Osmotic damage Lt Nsautin azvinlmianlasuutasee1@unauuasa osmotic lu
. . o gV & A v
pulmonary circulation wazyinlillnaanLALAn LA
€. infection LU malaria, babesia #arsnsudgnelulndesuawazyinlidadenuns
WAN, mycoplasma a@3149 anti-l 7aflu antibody AaLlindanun, Clostridia perfingen T4
a . o (=3 5 d‘y a dy =~ Qs o |
ATHAN  hemolysin  wvhanadadenuns  uanandl  nsRaelunsTuaandaninlly
Disseminated Intravascular Coagulation (DIC) anme

f. INaLlaananlsAdY L leukemia, SLE, infectious mononucleosis

Typical features that distinguish between Intravascular and Extravascular hemolysis

Intravascular hemolysis Extravascular hemolysis

Mechanism Red cell destruction in the infravascular | Red cells are recognized as foreign or
compartment resulting in hemoglobin | become more rigid and are
being released into the plasma sequestered in  the spleen with
subsequent phagocytosis

Possible causes Complement, toxins, membrane defects,
enzyme deficiencies, drugs Immunoglobulin, complement,

membrane defects

Laboratory feature

Hemoglobinemia Present Absent/present in severe cases

Hemoglobinuria Present Absent/present in severe cases

Haptoglobin Reduced or absent Normal or reduced

Methemalbumin Present Absent

Hemosidinuria Present Absent

LDH Grossly elevated Elevated

Jaundice Present Present

Splenomegaly Absent Present

Blood flim Schistocytes, helmet cells, fragmented red | Spherocytes, erythrophagocytosis
cells

91N Kelton JG, Chan H, Heddle N, Whittaker S. Acquired Hemolytic Anemia. in Blood and Bone Marrow Pathology.
Wikramasinghe SN, McCullogh J, eds. 2003; 186
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A1N19U8N hemolytic anemia

21N19984 hemolytic anemia anaunnallugthaunazau aanisinutesliun
S N a aa =~ | q =] Qv v a S =< (%3 v [~3
1. 3m, waee @3 euaztnddmaey), esuwnds  luduse, 4, sy, Juseilawmwda
(frachycardia) kag heart murmur
2. N9iAA  infravascular hemolysis  WULRELUNAUAZYINIAINA  hemoglobinemia  hemoglobinuria
faanizldrvisalna H181N193URINAIRANTIE shock, DIC, AMuAUM, tnnguazvinlidsTinla
3. N3ifim chronic hemolysis azvinliiafL-nuln, nezgnidengilsns (bone deformity), nazinén
Huuazifinfeuily §iheenudeinannniy congestive heart failure

Laboratory Findings @1%51 Acquired Hemolytic Anemia

R o = e - X
1. AMNLNOINITNIANHLUALADALLANLNLLNAU
- RBC survival time aeiLen infrinsic factor uas extrinsic factor
- Blood smear INWU spherocytosis AMUILUIN §IUNN anisocytosis, poikilocytosis Laz
polychromasia
1 (=3 =~ Aj
- mm’nmﬂmz‘uamml,aamLLmq\‘i‘uu
X
- indirect serum bilirubin ﬁm'ﬁqwu (6 g/db)
, . ~1 X Yy
- urine urobilinogen WA@3IU Tuwuim
. . . . v a . 1 <
- hemoglobinuria Las hemoglobinemia U ALlaINA hemolysis BE199IALT)
- Haptoglobin azsviga lunwuiaslunsaiigads
° =3 <~ % QI dy
T AUILLUALAD AU IUNINLGI U
| A =< = = .
2. m‘wLLﬂm\m\‘m’]ﬁ‘ﬂmLﬂJﬂLumLaamLmeQﬂmmﬂiﬂ
- lunsal normochromic, normocytic anemia A1 MCV azuanasadndanladndeany
WAZACNU polychromatophilia
- Reficulocyte count 2283
- WU Erythroid hyperplasia sl,ui‘uﬂ'i:@]ﬂ
i < o =
3. Audnsnanalnnisyinatelin@anung
- Coomb’s test aziiluinn
- Warm antibodies
- Cold agglufinins
- ananukauInlasulunisngiann syphilis
4. nsmsavmlsafiiuanive
- malignant lymphoma
- collage disease (1 SLE)
- DIC
- ldiopathic pulmonary hemosiderosis

N ! N N . 0 . N
- Infections 11l Mycoplasma infection, infectious mononucleosis, malaria, cholera
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- Paroxysmal Nocturnal Hemoglobinuria

- Physical/chemical wiu TWlngl &1 @130 (phenylhydrazine, benzene)

- Drug-induced L quinidine, quinine, penicillins, cephalothin, alpha-methy dopa
- Autoantibody (warm, cold)

- Alloantibody (erhthroblastosis fetalis, incompatible transfusion)

- Paroxysmal Cold Hemoglobinuria

Laboratory Findings @1%51 Microangiopathic Hemolytic Anemia

1. burr cells, schistocytes, helmet cells, microspherocytes
2. Lactate dehydrogenase ﬁﬂ"@d Haptoglobin anad, hemoglobinuria kas hemoglobinemia
3. iron deficiency ilnsnnidemsnlUfuilaans
4. direct Coomb’s test azifluau
5 m?mmwﬂiﬂﬁlﬂummq
- T3alm 19w malignant hypertension, renal graft rejection
- Cardiac vascular disease Wit intracardiac valve prostheses, bacterial endocaritis,
severe valvular heart disease
- Severe liver disease 14U cirrhosis, eclampsia
- DIC
- Autoimmune disorders Laiu periarteritis nodosa, SLE
- TIP
- e
- Disseminated neoplasms

Laboratory Findings @151 Hereditary Nonspherocytic Hemolytic Anemia

1. abnormal Hb, LﬁmLaamLngﬂﬁ"’]\‘iamﬂﬂﬁ, N1 hemolysis L?‘IJJﬁgqLLm'LLﬁ‘ﬂLﬁmLLazm‘vﬁ;uLLﬁﬁuLﬁa
1AFuegnuneriin

2. Howell-Jolly bodies, Pappenheimer bodies, Heinz bodies, basophilic strippling, a1anu

slight macrocytosis 1n

WU reficulocyte 11N uiazilannis hemolysis luguus

Vl,"]ma‘zqﬂwumaz erythroid hyperplasia g3. Normal hemosiderin

WBC, platelet count, Hb electrophoresis, Osmotic Fragility, mechanical fragility Hudnm

o o b~ ©

819WL autohemolysis TUL19318LAT glucose 81AlAIAININTAREALANLNG
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Hemolytic anemia (serum LD, indirect bilirubin,
haptoglobin; urine Hb, hemosiderin; fecal urobilinogen; RBC survival time)

Y

Anti-human
globulin

Negative = = Positive

| ]

Corpuscular defects Immune type
| | I |
Extra Intra Acquired Incompatible Hemolytic
autoimmune transfusion disease of
l hemol.y tic newborn
Hypersplenism anenua
Infection
Metabolic disorders Spherocytosis
Chemicals, drugs Abnormal —w' Elliptocytosis
Acanthocytosis
Increased —p| Hereditary .
spherocytosis
Normal or decreased
Hemoglobinopathy
electrophoresis Abnormal -#={(e.g., HbS, HbC,
HbD)

Normal

Donath-
Landsteiner+

Specific
enzyme assays

Heinz bodies+
G-6-PD+

Ham’s test+

I, I [
Positive Positive Positive Positive

Paroxysmal E.g., pyruvate E..g., pyruvate Paroxysmal cold
nocturnal kinase deficiency kinase, G-6-PD hemoglobinuria
hemoglobinuria deficiency

91N Wallach J (2000). /nferpretation of Diagnostic fesfs. 71h Ed. Philadelphia: Lippincott & Wilkins.

uHUQTLAAINITLENAUEY hemolytic anemia Lila Hb electrophoresis (LN
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CBC, RBC indices,
blood smear.

Normal

Spherocytes Schistocytes Acanthocytes smear/RBC
indices

Hereditary Liver disease i \

spherocytosis Mechanical Renal disease Direct Coombs

Immune hemolysis Hereditary .

hemolytic acanthocytosis

anemia Negative Positive
Indirect Coombs’
RBC panel
RBC elution

een assay
for RBC enzyme Heinz bodies G-6-PD assay Ham'’s test
deficien
Positive Positive Positive Positive Positive
v
§ Congenital a Paroxysmal lenism/: ti

Hereditary G-6-PD Eirnal Hypersplenism/sequestration
spherocytosis sgﬁ;ﬁgme Unstable Hb deficiency ;wc “:.“ <Al Others

91N Wallach J (2000). /ntferpretation of Diagnostic fesfs. 71h Ed. Philadelphia: Lippincott & Wilkins.
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