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Anti-I as a Cause of Autoimmune Hemolytic Anemia
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LU NALTOR ANSNINFRTIgUEFENRI ADENES
smAnauFaslvel MIeTaTemeusnsy aounndl 36.7°C
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CBC: Hb 8.8 g/dL Hct 26% WBC 12,100 /UL (N 51%,
L 41%, M 6%, E 1%, B 1%) NRBC 4% platelet count
405,000 /UL RBC 2.8x10%/UL MCV 92 fl. MCH 31.1
pg MCHC 33.8% RDW 18.5% aiflesidan Windanuad
autoagglutination WU polychromasia k8¢ microspherocyte
(gﬂ‘ﬁ" 1) M3nsalanszgn: cellularity Und msiainidule
maavﬁaﬁswuﬁmﬁamma LﬁmﬁammmzmﬁwLﬁa@mﬂ& WU
plasma cells UounM 5%  MIATA immunophenotype
snaradidiadananlanszandneislnalmlamm’ Und sy
clonal B cells mim‘nﬂmiﬂfm normal male karyotype
(46 XY)

N1961993 blood chemistry: BUN 12 mg/dL creatinine 1.1
mg/dL total protein 7.8 g/dL albumin 4.7 g/dL globulin
3.1 g/dL alkaline phosphatase 108 U/L cholesterol 197
mg/dL AST 62 U/L. ALT 157 U/L total bilirubin 3.65
mg/dL. direct bilirubin 0.85 mg/dL. LDH 634 U/L

Figure 1 A. Peripheral blood smeer showed autoagglutination and red cells clumping (40X)

B. Polychromasia and microspherocytes (100X)
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MEeFRNNDAANTS: haptoglobin <31.5 mg/dL (AMUNG
50-320 mg/dL) IgG 716 mg/dL (fUn& 800-1,700 mg/
dL) IgM 1,070 mg/dL (Min& 50-370 mg/dL) IgA 278
mg/dL (MUNA 85-490 mg/dL) C3c 734 g/mL (MUNG
550-1,200 Llg/mL) C4 <57.8 g/mL (AN 100-400 pg/
mL) complement activity 10.8 CAE unit (fiUn@ 60-145
CAE unit) ESR 47 mm/hr (fn@ 0-10 mm/hr)
MInTIBUALAAGE Mycoplasma pneumoniae: IgM 8¢
19G Winaau
MM serum protein electrophoresis: {siwu monoclonal
gammopathy
mysvallaany: urobilinogen negative m‘;mmmm‘;&%Mu
WD MwenessanTenun@  CT whole abdomen: fatty
liver \lsJ"W‘U abdominal lymphadenopathy
A5R9AMNIBWIANTLRA0:

1. wmamglﬁa@ ABO ¢8AF standard tube test’

2. §97a direct antiglobulin test’ Ine/l¥ polyspecific
antihuman globulin reagent ?Sdﬂ‘szﬂauéﬁ’w anti-IgG ey
anti-C3d [Diaclon Coombs (DiaMed, Switzerland)] ol
35 standard tube test

3. GTANTRMEUALLAIUESNMEAD  standard tube
test” I@am%%wfjﬂwmﬁmﬁﬁ%mﬁu screening cells 284
audAmalafinudsndsmnmna lne

4. ¥h autocontrol lneh@SugihesnvhufiRentiuda
\RDALAIYRIF DY

5. %0 gentle heat elution Tigninnfl 45°C waan 15
Wit shuieidanuasi elute wdasnamamsdon ABO ua
RhD et gel test [ABD card (DiaMed, Switzerland)]

6. ¥ heat elution ﬁaqmmﬁ 56°C 1uiam 10 win”
Iagih eluate 31613939 unexpected antibody

7. §379 direct antiglobulin test ﬁqm%gﬁ 37°C o
gudioidanunsigomnd 37°C iunm 30 wiit Sadiniden
Lmuﬁwﬁwmﬁaqw’g NAFDY direct antiglobulin test A3¢)
oh gel test lol¥ monospecific anti-IgG, anti-IgA, anti-

Table 1 ABO blood grouping, antibody screen, direct antiglobulin test

IgM, anti-C3c Wkag anti-C3d [DC-Screening I (DiaMed,
Switzerland)]

8. mmaueniauauduen Misn® lauthdsusihesn
yfReniuiadanues O I adult (screening cells 289
gudvimslafiauisnismmmalne) Wedeaunsan cord
blood a9 mINUsNfieny O 911431 3 718 (O i cord) Ll
RALA A Tadult waLlnRaALAY O I enzyme-treated
[Lguvl,‘ﬁsj bromelin (DiaMed, Switzerland)]

9. ey lmnadues anti-14* lnenhasudihesminfisen
fufiaidenuns O T adult figamgdl 4°C, gampiivosuay
gounni 37°C

10. hasurhasnveaseuiy dithiothreitol (Sigma, USA)
douend anti-1 i IgM v 1gG*

11. 91 cold autoadsorption”” WiiaidaauAIRLh e
treat @8 ZZAP reagent I@wﬂmau”lm papain FINNY
d1th10thre1tol ml,ml,aammw treat Lme@@Fﬁ‘U anti- 1%
%ﬁwmammgm 4°C 1w 30 w17l h adsorbed serum
NWNUNRENAY screening cells donsiahd unexpected

alloantibody ¥i3ala! wawth adsorbed serum svhifiseniu
WoRanua A cells Lae B cells Lwa@mﬁa serum grouping

12. 91 mﬂk inhibition test' mmumawmwmﬂaa@
w0 Shawesniengam cream layer %19 wazhandsiinna
10 1077t vt inactivate Filzsd Mnibairhmsfidiud
qany 1 an incubate ﬂ‘usﬁimﬂ’amammwmmwam 10
Wil W83 neutralize dnevinadn whupnaeniiu
WiadaaLas O I adult (indicator red cells) LWLReLLAEL

AU control

HAMSANW
MIATANEEER ABO WaRaauAIRLvURTEN 4+
ﬁuﬁwm monoclonal anti-A, anti-B LY anti-A, B F5u
Ahevhfisen 4+ fufieioauns A cells uaz B cells
(n7wfl 1) manTangiAendaes  standard tube test

LLﬂaNa\lgﬂ(ﬁ antibody screen, direct antiglobulin test

and cold autoadsorption

Red cell grouping Serum grouping Antibody DAT Auto
Anti-A Anti-B Anti-A, B A cells B cells screen control*
4+ 4+ 4+ 4+ 4+ 4+ 4+ 4+
Cold autoadsorption
Adsorbed serum 0 0 0

* Neat serum and untreated red cells
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*y—‘\\ . . el t T —
4 ) | ) U 4
3 2 12 s 1 b
B | AB |DVI+ | ctl | DAT
(ABO2) | (ABO3) | (RH1) IgG IgA IgM C3c C3d ctl
monoclonal Anti-lgG+C3d |
rabbit I monoclonal
s :
A. B.
Figure 2 A. AB, RhD positive (after gentle heat elution)
B. Direct antiglobulin test at 37°C revealed C3d Coated red cells
Table 2 Reactivity of patient’s serum with adult O cells and cord blood
Red cells Patient’s serum
4°c RT 37°C AGT

O I adult 4+ 4+ 2+ 4+

Oicord 1 2+ 0 0 0

O1icord 2 3+ 0 0 0

O1icord 3 3+ 0 0 0

A11 adult 4+ 4+ 2+ weak

Autologous 4+ 4+ 1+ 4+

O I enzyme-treated 4+ 4+ 4+ 4+

Enzyme = bromelin; RT = room temperature;

O i adult was not available to be done.
uaY autocontrol WNALIN LaMsNRthes autoantibody
39 gentle heat elution figumgf 45°C waan 15 Wi
e lFuoufivadfimeaguudiaidosuamanaan wifiadan
uasT elute udr snemavyidendaeds gel test wuiu
mﬂ' AB, RhD positive (;jﬂ“?ll 2 n) M3 heat elution ﬁ
anini 56°C Wa 10 Wil 1 eluate awhlfidenti
screening cells raay waash ifiouduafimeundia
Gaauas shiffedaauasithasnguiignmnd 37°C Hwam
30 97 61999 direct antiglobulin test 10235 gel test W
Cad imzagudiaidanuns (U 2 2)
masmananaiiaueuivad i Suiigomniias S5udihe
MUNGeN 4+ fudiaidaaued O T adult, A Tadul, O
enzyme-treated UaUIRARAALANIEY g IR
WAREALAINA cord blood YAIMINLINLAA (mmﬁ 2)

AGT = antiglobulin test

Tlnasaghenyuiiteiudedanuas 0 1 adult idlas
anldmansmnidiaidanuns O 1 adutt | ueigamgd 4°C
FurheynuUfiaen 4+ fudiafioauas O [adult, 2-3+ 1y
WelRamuas O i cord, 4+ fiuidaifanuas A Tadult, O
enzyme-treated LALNAAAALAITID LLﬂS“?I]QILMQfJ 37°C
FiugfherfiEen 2+ Audlaifionuns O T adult uaz A
I adult, 1+ fUEAREALANTIRY, 4+ MUaEaALAY O 1
enzyme-treated usi vUfARentudadanuas O i cord
%LﬁmﬁLﬁaamwgﬁw’ﬁﬁummLmaamiﬁmﬁﬁ%mszwm
Fiuriheiuidaifianuas O Tadul, A Tadult uazdaiian
LANNIBIaRaY 71 antiglobulin test Tt eURnsen
4+ HUaBEaAWAY O T adult, O I enzyme-treated W@
WeRanuasinies UffRenoehssauiudafanuas A
I adult uallavinffBen0 0 1 cord dlonBeudienmsi
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AnwouenavnURena89 cold autoantibodies (6119197 3)
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uaudnef [ugsuhede antil

& . o Au o |aaa

maaralnaesvs anti-1 laenh@Suiheanhdiisen
fudiodanuns O T adult lawes anti-l figomnil 4°C,
aunnivinsuasTignni 37°C  NdatAa 65536, 512 L
4 AU ManesaLTsunLhEeaY dithiothreitol WU
dithiothreitol treated serum MvhuFRASenTuiinidanuns
O I adult (191971 4) U&A3I dithiothreitol YNane disulfide
bond 289 anti-l 9% anti- Wiedia IgM  Mavh cold
autoadsorption WU adsorbed serum lsi¥hUfi5enu
screening cells WFAIN &:Jﬂa e/lid) unexpected alloantibody
(MT97 1) MIATIA serum grouping %1 WU adsorbed
serum MhUFRSeTuindanuns A cells uae B cells

2 v [t | ° . . ]

syl fhedlumy AB v milk inhibition test
3 I lwhusanansnyufisenduds anti1 nd¥u vhlvide
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Sinfieidonuns O T adult Faif indicator red cells &
10 AslsifimlaRen (e 5)

fihaldumsifiadiudiu ATHA (primary CAD) uazinm
salululeatipueudvafvialusfiv CD20 Wuam 4 Fanmi
wisnwenmsinaan Wsnadlalnatuisduan Hb 8.8
g/dL Het 26% \du Hb 102 g/dL Het 32% wihesined
uazldfnmudiheluna 3 Wausosn dihelida Hp 13
g/dL Het 38% lewsias anti-l ﬁaqmmga‘iﬁma@amﬂ 512
fu 64 damlamos antil ﬁqmwgﬁ 4°C LLﬁ&:‘ﬁqmﬁﬂﬁ
37°C TaliAeunias

ELATL
giian 1 Uaenaumsuaudian Tuas i Woudamu 1
willuflyn) dmuendian i wunw cord blood nYsULissELL
M%Lﬁaﬁmm International Society of Blood Transfusion
(ISBT) vy I 3aulu ISBT No.027 1ssnaueeiondiam I

Table 3 Typical relative reactivity patterns of cold autoantibodies™

Red cells Antibody specificity
Anti-I Anti-i Anti-I" Anti-TH Anti-Pr
O I adult + o oy " ¥
O i cord 0/ ¢ + + ¢ +
O i adult oy ¥ oy \ ¥
A, Tadult + oy oy \ ¥
Autologous + O/¢ 0/ ¢ ¢ +
O I enzyme-treated T T T T 0

+ = reactive; 0 = nonreactive;

Table 4 Effect of dithiothreitol on anti-I

¢: weaker reaction;

T = stronger reaction

Test sample Reciprocal of serum dilution
2 4 8 16 32 64 128 256 512 1024
Serum + DTT 0 0 0 0 0 0 0 0 0 0
Serum + PBS 4+ 4+ 3+ 3+ 3+ 2+ 1+ 1+ 1+ 0
DTT = dithiothreitol; PBS = phosphate-buffered saline
Table 5 Milk inhibition test
Test sample Reciprocal of serum dilution
2 4 8 16 32 64 128 256 512 1024
Serum + milk 0 0 0 0 0 0 0 0 0 0
Serum + PBS 4+ 4+ 3+ 3+ 3+ 2+ 1+ 1+ 1+ 0
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Aavaau glycoprotein LOUGIAL I UONANAENLLAA
A Y v 1% [ A [~ A |
Basuasudtmuldundinbformuannaden  dm
&5 I #alu glycoprotein wua%ﬂuﬁmm Ay WA
{881 amniotic fluid W&y ovarian cyst fluid’
neudiaframidonstun I anti-I wuldraudhaos
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X v o & A A A Yy @ A
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uAsil autoagglutination gadiumelumansiien arteriole

C2,C4 cC3

T4

C56789 ?
Lysis

Survival

509909 INFRLNNT LATAAL

Wnnalmeiinde wh Tuy uavayn® oduldnnnendie
Surdmeniuazilanmswngn Uaewni@en (acrocyanosis)
dogaumpfgetuiiu 37°C autoanti vgeaananifiaiien
uas usinaamABUAtesey  C3b ﬁmzagjumﬁmﬁam
ALY C3b  receptor Uad macrophage 1%(3@ ﬁﬂﬁﬁ
MahMelnRaAwAILLY extravascular hemolysis™ (31
fi 3) mactophage W9 ectoenzyme angiotifinidonung
iilfnluzadroafindanuaaau hadiadenundds
waewdn spherocyte ﬂﬁﬁ%mmuﬁlmjﬁﬂiaiqmmwmz
Sodanuasisl cab imsdudhnasduathsoudmsums
i@ phagocytosis LaemIhanefsudesdl Cab S 500-
800 Tauana/RBC  inifanuasfidl Cab eieagaamlnns
gﬂ&iaeﬂ;@m C3b inactivator \{n C3dg wae C3d Lﬁad’«ﬂﬂﬂ
macrophage Wfi C3d receptor Wfindanuasiia cad uag
1518l 1gM autoantibody 3elmaieundugnszumdenuayd
Fnaelsinllowligniens weifhe CAD temefid cap
inactivator Ann vilmuRendu cad 4 Fhenguil
Lﬁ@Lﬁ@(ﬂLLm%gﬂmiﬁﬁmHLL‘LIU extravascular hemolysis
othaquias vdadthefignemanduduaain Cab aggn
ﬂizéjwiawﬁq C5-C9 1Na intravascular hemolysis ;:Jﬂw
it 3¢ 1Und 13anmi 04 6h complement activity
1 userh autoanti-1 SmanseduosmAind lugimesnn

m3n33 CBC wuiithefe Hb 8.8 g/dL Hot 26% aidles
\don Waianunel autoagglutination M3 autoagglutination
¥l RBC count sloentienaifiuae® MCV uag MCHC
goaan RDW nhauaasdfiaitonuasdamiauaneariv

Wiagan polychromasia ?Jm@slmy' bbaY microspherocyte

IgM
&
-0 Qen
& 2. 3
c3b & AT
C3b  IgMm
c3b

Phagocytosis

Figure 3 IgM cold agglutinin and complement are essential to pathogenesis of cold agglutinin disease.”
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WIAEAN WU nucleated red cells k&g polychromasia W@
Y @ 1 b % [~ A AI ;g v
slmmmﬂsnmz@ﬂwmmuﬁsmmt,aammmmu 138 CAD
‘ild ‘g 2 [l A A A
mmmmmamﬂmymmq 50-80 1 uawillsnvad B-cell
neoplasm I 1% chronic lymphocytic leukemia Lae
Waldenstrom macroglobulinemia ﬁﬂﬁﬁmiﬁ%d IgM-kappa
maava lenszgnaaséfihemeit by clonal B cells CT
whole abdomen sl abdominal lymphadenopathy ©15733
lnuszSeiifennguasmafialsa fihe CAD Aflams
SUNMWNAMENTINIAATe Mycoplasma pneumoniae’
msh Mycoplasma pneumoniae ﬁizéjﬂﬁﬁ%ﬂd autoanti-I
A Y A \rst Aoy a A G A
Npednely 2 oed® nmdusnuaudian I uwdaian
uaan receptor SNGD) Mycoplasma pneumoniae Bn
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A G A A G v . . .
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nseduliadaueufivefian cross react Muiindonunsas
189 autoanti-I AivuMevaenMsiaigailu polyclonal IgM
Aihedmlajfiomslaisuuss wuuanfuediiesyszann,
2-3 diensh dthemeit Ly nweessEnssentnd ms
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CAD 10N INAEAF6] anti-1 WaARNN anti-i, anti-
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WeN O I enzyme-treated Lﬁaammﬁﬂﬁﬁﬁ protease )
sialidase ¥hane sialyl group Fadussntsenauiicnéyes

26,27

wandian P uanduaafiuaveas CAD WU anti-l

d A e Ao,
ANNYIEA T09892NAB anti-i WU anti-Pr Yoeiign

W CAD & autoantibody dUagUmdindanuad
° £ A v Aas M v
vnlsmsnsianifandeds standard tube test wlawalalld
dufufaarh gentle heat elution e elute WBUALDRA
‘il [~ A ¥ =1 A 1% go/ A
nimrundaifoounmanaen Malaiaauadniehinge
g1 anAMgRanes gel test lnaamauaudianuio
A a a [ o Av L7 o
WaauaaIuufeui control  WhaSasiusYh cold
autoadsorption 1 adsorbed serum §1§1593 serum grouping
M3¥h gentle heat elution 7igasni 45°C WMNEdMILATIA
navflauuwdadanuasnnzanmai 45°C laivhmefigie
\doAuas” MY heat elution Yigoungi 56°C wsned sy
arRuauiLaAiMzagUlindanuas ua lmanzdwsy
ATUDUARMNTIZEYN 56°C D1avhaeuaudauLn
[~} A 7 z o @ ¥ 1 =1 A o
Waaaua fihenefimnduduaessudafanias msvh

J Ao Y o =1 A Y A v
crossmatch 3measaftherudadenuasdiinn msld
IgG-specific antihuman globulin reagent’ a3 Wian
L7 z ] v ¥ . ‘ﬂl
fihemeiidfiudosld in-line blood warmer fiamuew
A A tﬁl U G o | v A

gamnAdiadasunsiiivifi 37°C aaoana uat i in-
line blood warmer fiasanlifladoaunsdhnaandand

1 | L7 92
Gummﬁlmysumzmmmm tauah

a5

L7 a A 3 Y A

Aihemalne 0 61 3 flenmawhm Umewhideninm
dudsomendu filadie Ho 88 g/dL Hot 26%  &ilns
Hon Wadanuaedl autoagglutination N9A5IQ direct
antiglobulin test figoangi 37°C Wy C3d imzagude
{§aAlAS autocontrol WiNaLIN MIasrauenafinueufiued
& . ¢ A a o Ay A
{ anti-1 lowes anti-1 lgunndl 4°C, qaumgiives uas
gD 37°C Hidieiifia 65636, 512 wae 4 NNAGL 1)
waauathauanyaty U5snmu LDH g9 haptoglobin 6
indirect bilirubin §aaNHaY Te6iL IgM §9 556U C3c Uné
Cadn meitaselsn primary CAD Snwenelululaatia

A a a v v a dé/ & a
wenfivafselisiin CD20 vdssnmemstadan fihesned

fnfinssadszme
garaunms guiLimalaiauwisndammsalne
fiasrafiuiiu anti- wasmbhanRauiaven nulfidms
NALATUGRILTA AUZUNMEENEAS AAnenduiFeslns

A9 o A 2 ¢ X
Wim@??NiﬁNN@@]@ﬂ?iﬂﬂ‘]&ﬂ@ﬁﬂ%

a a € a a ! o A (%
'J']‘iﬁ'ﬁ‘[a‘vi@n'ﬂEl']LLazL’J‘ﬁﬂ']ﬁ@l‘ﬁJﬁﬂ']’iIa“@l ﬁ‘jﬁ 20 %Uﬂ_lﬁ 4 AAON-DUNAN 2bb3



270

10.

11.

12.

13.

14.

509909 INFRLNNT LATAAL

LONE1581989

. Roback JD, editor. Technical manual. 16"ed. Bethesda, Marryland:

American Association of Blood Banks, 2008:499-521.

. Harmening DM, editor. Modern blood banking and transfusion

practices. 5" ed. Philadelphia: F.A. Davis, 2005:173-423.

. Vaglio S, Arista MC, Perrone MP, Tomei G, Testi AM, Coluzzi

S, et al. Autoimmune hemolytic anemia in childhood: serologic

features in 100 cases. Transfusion 2007:47:50-4.

. Fink FM, Dengg K, Kilga-Nogler S, Schonitzer D, Berger H. Cold

haemagglutinin disease complicating Mycoplasma pneumoniae
infection in a child under cytotoxic cancer treatment. FEur J

Pediatr 1992,151:435-7.

. Pourazar A, Rezaie A, Joshi SR. Auto-immune hemolytic anemia

in patient who his serum react with all ABO blood group. J Res

Med Sci 2004,6:308-11.

g amuueiaAns, wandy Suuss, yanwol @by, wessuns

ﬁmﬁé/mf, ANA L%ﬁ/?ﬁﬂﬂ Anti-I autoimmune hemolytic anemia.
TaslafieineuasITenaaLanalain 2538:5:267-.

| 3% Uszys 3T, ussgBe g, ouanef eETne, UTsnEmI. 63

lafindnenmaitiaseuasmssnnlsadaaimuon lussmelne. fininss
713, NEWNMILAT: WIeNAMIANA, 2550.215-33.

. Method 2-2. Determining ABO group of red cells and serum-tube

test. In : Roback JD, editor. Technical manual. 16"ed. Bethesda,
Marryland: American Association of Blood Banks, 2008:878-9.

. Method 3-6. Performing a direct antiglobulin test. In : Roback

JD, editor. Technical manual. 16™ed. Bethesda, Marryland:
American Association of Blood Banks, 2008:908-9.

Method 3-2-1. Saline indirect antiglobulin test procedure. In:
Roback JD, editor. Technical manual. 16"ed. Bethesda, Marryland:
American Association of Blood Banks, 2008:900.

Method 2-19. Using gentle heat elution to test red cells with
a positive DAT. In : Roback JD, editor. Technical manual
16"ed. Bethesda, Marryland: American Association of Blood Banks,
2008:893-4.

Method 4-3. Heat elution procedure. In : Roback JD, editor.
16"ed. Bethesda, Marryland: American

Association of Blood Banks, 2008:921.

Technical manual

Method 4-6. Determining the specificity of cold-reactive autoagglutinins.
In: Roback JD, editor. 16™ed. Bethesda,
Marryland: American Association of Blood Banks, 2008:923-5.

In : Roback JD,

Technical manual

Method 3-7. Antibody titration procedure.
editor. Technical manual. 16"ed. Bethesda, Marryland: American

Association of Blood Banks, 2008:909-11.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

Method 4-7. Cold agglutinin titer procedure. In: Roback JD,
editor. Technical manual. 16"ed. Bethesda, Marryland: American
Association of Blood Banks, 2008:925-6.

Method 3-8. Using sulthydryl reagents to distinguish IgM from
IgG antibodies. In: Roback JD, editor. Technical manual. 16"ed.
Bethesda, Marryland: American Association of Blood Banks,
2008:911-3.

Method 4-5.Cold autoadsorption procedure. In: Roback JD, editor.
Technical manual. 16"ed. Bethesda, Marryland: American
Association of Blood Banks, 2008:922-3.

Marsh WL, Nichols ME, Allen FH. Inhibition of anti-I sera by
human milk. Vox Sang 1970;18:149-54.

Lin M, Hou MJ, Yu LC. A novel IGnT allele responsible for the
adult i phenotype. Transfusion 2006,46:1982-7.

Hoffman R, Benz EJ, Shattil SJ, Furie B, Silberstein LE, McGlave
P et al 5" ed.
Philadelphia: Churchill Livingstone, 2009:645-57.

Hematology: basic principles and practice.

Berentsen S, Beiske K, Tjonnfijord GE. Primary chronic cold
agglutinin disease: an update on pathogenesis, clinical features
and therapy. Hematology 2007;12:361-70.

Greer JP, Foerster J, Rodgers GM, Paraskevas F, Glader B, Arber
DA, et al. Wintrobe’s clinical hematology. 12" ed. Philadelphia:
Lippincott Williams & Wilkins, 2009:956-77.

Mason HM, Armndt PA. A 13-year-old girl with cold agglutinin
syndrome caused by anti-i. J Pediatr Hematol Oncol 2008;30:543-5.
Mainwaring CJ, Walewska R, Snowden J, Winfield DA, Ng JP, Chan-
Lam D, et al. Fatal cold anti-i autoimmune haemolytic anaemia
complicating hairy cell leukaemia. Br J Haematol 2000;109:641-3.
Freedman J, Cheng LF, Murray D, Myers R. An unusual autoimmune
hemolytic anemia in a patient with immunoblastic sarcoma. Am
J Hematol 1983,14:175-84.

Konig AL, Schabel A, Sugg U, Brand U, Roelcke D. Autoimmune
hemolytic anemia caused by IgG A-monotypic cold agglutinins of
anti-Pr specificity after rubella infection. Transfusion 2001,41:488-
92.

Leo A, Kreft H, Hack H, Kempf T, Roelcke D. Restriction in
the repertoire of the immunoglobulin light chain subgroup in
pathological cold agglutinins with anti-Pr specificity. Vox Sang
2004,86:141-7.

Journal of Hematology and Transfusion Medicine Vol. 20 No. 4 October-December 2010



Anti-I as a Cause of Autoimmune Hemolytic Anemia 271

Anti-I as a Cause of Autoimmune Hemolytic Anemia

Ruangrong Cheepsattayakorn, Boonsom Chaimongkol*, Monticha Sakulwattana**

and Ladda Fongsatitkul**

Department of Pathology; *Sriphat Medical Center; **Blood Bank, Faculty of Medicine, Chiang Mai University, Chiang Mai, Thailand.

Abstract : Anti-I is a common antibody present in the serum of normal healthy individuals. It reacts best at 4°C
with a titer less than 64 and is usually not associated with in-vivo red cell destruction. Objective : To report an
interesting case of autoimmune hemolytic anemia (AIHA) due to anti-I. A 61-year-old man was presented with
anemia. The hemoglobin was 8.8 g/dL and hematocrit was 26%. The MCV was 92 L, MCH was 31.1 pg and
MCHC was 33.8%. Peripheral blood smear showed significant autoagglutination and red cells clumping under
magnification. Direct antiglobulin test at 37°C revealed C3d coated red cells. Autocontrol was positive. Anti-I
was found in his serum with titers of 65536, 512 and 4 at the temperature of 4°C, room temperature and 37°C,
respectively. Dithiothreitol treated serum demonstrated that anti-I was IgM. Gentle heat elution at 45°C was
done and the eluted red cells was AB. Heat elution at 56°C was performed and the eluate was non reactive.
Cold autoadsorption was performed. The adsorbed serum was tested for serum grouping, resulting that he was
AB. Milk inhibition test showed that anti-I in serum was inhibited by human milk. Indirect bilirubin was mildly
elevated and lactate dehydrogenase was increased reflecting red cell destruction. Serum haptoglobin and C4
level were decreased. The IgM was increased. Conclusion : A case of cold-type autoanti-I AIHA was detected.
The autoanti-I effected in ABO phenotyping. Gentle heat elution and cold autoadsorption were performed to
solve the problem. The high titer of autoanti-I specificity was identified to facilitate the appropriate treatment.
Key Words : @ Anti-] ® Autoimmune hemolytic anemia
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