[ Downloaded from tumj.tums.ac.ir on 2026-06-21 ]

VEAY VYAP gisges F olach < O 050 5 1og5 (S psle o8l o (St 5y 0uSiily ahao

397 38 UeP LA LSlake S 9o (5 slom SNgl

[LEELEN

- %

e s b oo gl Jle 5l SO ABO S slers S OB S 8L Sadpen ol idids 5 4
20 ol 5 ol Slalp s sl adllae cpl el O35 53 Sl pen Solew 3150 Ao s FF
o 2 dbaw b oy s Seul addlle (ol iy p oy 23S plmil lodd O g oS G5
Wl Olsle S B LA S 05,8 L0l als anlllas 4 35,5 Slasbme A5 plonil 0l 055 iy ya3 Olsl5 55 &S
G b s 5 6205 Llrs e Jil Sas 53 by Aoy RH UL pds 05k O S o5 8 gl
L35 ABO (6B Ll 4 Mae Y0 (dd 055 2 505 oS Slan 7 ¢ gazms Sl ilaadil dn s Cote S5 silen sl
SCgbls Osle TAY 5 Olsl s TN v e s A Sy 0 S L Olls 50 Sy 05 S L Oske o JHSI5 op i
sl Cle s lea ABO S 5l b S sad (ol sl Olsl3 50 55 s g Cie S5 4 slen eyl S
s o2l 3l el LT (aole 05,8 53 a3 s O e pess sy OBI35 53 5 O S sa
ABO iy sleas S (S50 5l 5b Sad gon (olowr 35050 LY 5 g sl 3 a1 o A 1 g Sy s 5
23 250 0 do 5 12l Sadsen (olew S0 03 et B ole 50035 50 S5 e el Ste Sl
oz Vg 5l de sl cele s s sli5 9B LA G gleas S sz Sse 3 O G es S L Olske
5G5S S sal gl p s b s asd el e Ol s et g 315 5 ole 5 U5 e s

A2 0T 2ols8 5 05 Gls w3l el 5 s odle i e s 5

255 058

ole u.(..«/ ,a_)la ol

OLla slas sk el Olgd o shame s 53
oo O35S b Ol jle g B daes S5

AOOYOOY :,ils Olsly g s Lzl e

ABO s slaes S (Sadsan (Solow ¢ s slgrs S (B 5LL JgudS lals”  email: £ khatami@yahoo.com

&J)O\;J@H)ﬂﬁbojﬁ- o 5 Ll e

doule

35 Sead o Solan 5 Ldd gl (6355 03 G Slass
sl Tals el 13 Il g 5 Ghy 055 o ssli
Pl paie s & e i Come 53 ABO (glac 3 5
Lo LB s slay S o1 50 ams bies ABO St per (55 les
33 5l 3 S b o Gacaws ml 20 S e S ol SIA
S sl S b Lol s ook o e S os S
(A2 TLA Sy 05 S 05 L) A2 S 05,5 L sle abler
5l U 5l sl oS cdedd 5SS A2B s es S Lolyy
LAl e e e LS ele 5l asl JUsIBAS sl
5 55Ls 5w ABO (g )8 5Lub L ol o s Kol plad JARCA R Wi

b S sen (Golaw cnsl (651555 0593 G.L\.:J.{:JLSJJ).

5o mle Jo sl SGABO s sleas S (oS50
Jeds o el Ol s S ged (golew 3ol 155 e
Slesss ol 5o s 2 g e e D HUE Lo s
plamil mbge a5 Je ol s slagsas Ok 3 S es
i S LT e sy O als oslse 5 Ul o
Olasl L pulesl ) JoLS a5 Vv e Jlw 53 ABO e
Tamtls 1 AB Sy 05,5 (65 0L 31 & 53 140 Y JLu
53 Sl bl Gl s ol 5 Sl sen (ole 51050 G
Sy sl D pels 1YY Jlw s as 5158180

VYA 3055 o7 oylo o P 0,350 15 hed Ky ol olSils o K550 oaitils dloee


https://tumj.tums.ac.ir/article-1-777-en.html

[ Downloaded from tumj.tums.ac.ir on 2026-06-21 ]

w ABO iss sl s S s 85 Luli 1 3l il pan (o) lan

Slan OF 5, S Y00 51z (FF) [l FY g plKes i
hso 4 (IVY) e P il 035 S YOU e Sl a8 (707)
Ll g e JLSls B (YA DLa YWY 5 sl
2 ot e S 5B oy STONL Olole 53 S5t 05 8 0n Smls
RH /YA 5 CioRH Oyl VY 55 /X L 2w AB s o3 S
5o 00,8 Oslis s S glees S op Smld sy i
YE 55 Ll /Y0 uis g LawRH Obsl3 6 /0 5 ke B 0T 51
= Ly S LY sl sl (255 08 555 sl sl
ABO (5 851wl (174 [las V4 3 0% i snd e o o)
R Ld g odans a5 0B (IFA) Slan VW o5 S onl 53 oy
VA S os S Lobliss 50 Gs 05,8 L Olsle oy (2S1s
5 UYN) Slas o B S 05,8 51 O35 b s 5 (1¥0) las
Sl msogk Slae Bl 55 (UTV) Slew oy AB S5 058
3 S e YO S 5 s 03 08 ke V0 0 S
A 03 S e YO I i Ol oYY 55 50 1) s
il o Ol 5 53 05 sa3 plondl (Sl e 3
O s g piie i 53 st elye sz 5 2L Ll 2
O o= =l 0 b 3L s S G b sl L el Bl s
5 ole Lol gle ol S 5 e RH L O 05 8 055 Lol 58
S e S0 A ke Ao a4l el sl s
O3 s a5l 30 b 53 S Goy5 s SLS SIS
S 5A BT 2B A g 05 8 5l sl V03 3 3o
3303 305 S o35 55 Bl 8 e S Lol 5y e B
OS5 e 055 53 S 15505 5 Sl Rl 50
PP 3 s f on pS eSS 3y (i slS pen
o2 s2s 4SOl s 53 ABO (6,850t s s cute (JAY)
o s SEL bl lacde Sl e poler 4 e 50 LA O

G Sl s ooy Ul 53 5 255 3 RH 850G 5
5 SShnnl slacde 5550 05 s oo ey RH
3=l I (ol Al 18 Gday slaad o 55 oo
(P A5 sl 5 TNV Ol al 53 O e g0
ool S a sy ia So 5 oSs plsl o e T ]
s GBS TN 05 8 pl 03 O s 3l 3l ARl

232 5ol 5o Sl o g s 5 Jold 5 4

VIAE 90,05 F 0ylas s PO 0,90 (i oK sl olStily o 55 oaCiils aloeo

SN

3 S 0 g an Sl el Y g 5 ol Sl
St god (ol aseis 3l pe i 53 el b Sl e )
o olan al 38 55 1 305 S e b s el S ABO
s ol TS e s i s b 5L6 L o
Loy, S L I A6 Sadsen olen Sl s
PN s 5 oA O A S GBS 2 ABO Gy

b plnil 05,8 ol 53 0 g AT 5 L

=5 K9

S WWATYAY Dl i b o s 5 ol andllas ol
3oy Slacdle 5 Ol i 53 e OBl adS )
0l o o Sledbl il plil sdd O 2y 505 Ol 5
236305 JHe plens gl s 8 e pdlly Sl e 5 Ol
(62,3 L ABO (6,850l 4 S sSCie ols Oy 55 Ol 5
S5 len gl (S slen o3Y sl a5l S
3ol dd ol plasdign 5 a5l (Sanspn S5 sms S
5 53 Sl Jlasd Lol 35 b oMbl aii ol
Jole i Do el b pole 53 gols B rme sl 51 (S olo ALs
3= Dbl 51 So g A b asdllas Sl s 02
3 3L 5mST o glmedins iy 5 Sy ol el (8 i
S s J3 bl aan Lo s 03 S0 2L s S laes, sl
5 S5 Sles S GG S peon LS 558 0 s
Shome o l 0355 550ae 186 S sl 15 (g S5l
Dy ) 4Bl JWLIABO (5l S son olow paniis
035 (s b ($335 F35% e sl 555 55 b 8205 S
Sl dsler sl s B LA SIS S5 055 50 ol S
2B STLA 215 (e b b ol on oS Cod) Soe
3 e 05t 50 Coms sl 5 Lo iS55 Rl G5 e
S Ay i oS glaail Sl S ses S5 e

A el Olpsle ded )3 5 aitene o8 s S

Ladisly
UA)L_J(/O') )LA.AJ YA 78 WY Q}? u,a;_}x: )Lq,q ﬂ? C‘}w )]
e (1FV ) Jlan ¥ 5 Sie (108) Slaws OV ((azin WY1 )


https://tumj.tums.ac.ir/article-1-777-en.html

[ Downloaded from tumj.tums.ac.ir on 2026-06-21 ]

SrlSas 5 paila tabli st VA

Q'.,\_iﬁ)l u_.lrl.; JL&\S u.i‘)g:,wv‘ 03 g &?\JN LS)LQ.AJ })\jﬁ)l
53 ol ploil Sladlae 53l (5lay Sy se ARSI LT Glawsl
Y0 gl 4 ABO (s )8 5Lul e sl DLl 5 udls

VY

e TAY LIl s 5T s Il sl slace
e LA Lo adllan 53 tias e JSCE S | L sl 5yl )T
3 RH (5Ll 51 s 535 013555 55 Lol 5yl T
i gt Yanl a8 g5 n Sl 4 Ol el T e
5> e RH O1psls ubis J 28 pds 5l 5 URH o8l
Solas 45 0350 53 edod ool anlllas b alie 53 ol Lo 58
e /1YY ABO s slgns S o8 5Lut 5l sl Sl san
ol 3 T3 sy O3l 55 53 e Sl s 0 SR
e e 53l BT 05 g S Y
ool Ol s e fpaslem 5 eden, Obls 5o O a5
3 ile Sl G aalllae 3 S b 53 a0 et
AN3S U5 ssans Slind = 7 SIS 0 5T 5 paS (sl Ol g
S8 0T el s astlial glacde Lo andllas 53 Js sl o
e @l AT 5 el 5335 s b Yzl &8 sl
G5l 5l il Sl san ooy pasiis 5, S Al
ol Sl s b s el JSE W ABO s slaes S
Golan U ALl e a8 L e 5 505 J5lS 002
5 T bl aalegl ol slaasl b Sl pen s
Ll RH (685U ) 30 St pan (solen 5 1 Sk e
Aol ALB S35 05,5 Lslis 50 Sy 055 L sl s
538355 Akl 3z s s aetes (IS T a3 o ) S5
Golos 5 8303 3 S5 Glasbae o i (S Ol 3
% oS e TP e w p e sk (ISl S e
Soloo ol Ape 03 5 cnl 53 e sl sl Ad 0 1) s
bl i e S S s IS AT sl e
D g R L R e P
Sl Oas e il e d e e 5 e S
B N e e P ]
lesb 5T 55l 555 Sl 3 aediins e S ol g o
5 Setdsar Sslon pad W ol Sl A ke

aly sp 9 5l35 5 ole 53 Cite e S s oS Sl sl

ABO s> slaes, S (o 85LL 5 a6 Sad son 5olew
S5 G208l Bl 5 s b 35 b slacde 51 S
o3 sl 20 ey 5L slA AL B A sla S sl
S 2S 05 TV C U B LA st es,S s 5l S lls o
S5 Sl 315 8 passan S Ak a3l 5B 5 A Gl sl
o s il esla Yo e S o (s e Hs il
ol b5 G e S e YO 5 3503 552 50 3 J5lS

ABO (sLg5 o5l ol o antlid 095 O sl 5 Ml
ol olele Kos s Sl (Bl s SE (secretor) o5 il o
AU o ABO slg3 8T 0l e 5 ¢85 cnl by o 352
o3l o 1515, 3 SE 5 H ABO oo 3 Jie S5 Kl
.ol Lutheran (lu) yE Lo ks, 534 p355—3,5 s H
Sl S ssd 3 5 Ll W55 oKa 53ABO (sl 21
Sgde JalS Sale Y=F 55 (ool il jmw Sol 5 Lpd e LS
e s Ay T35 s AY 5 AV T 55 @ Ll 0 A O
T s 55 ol 5l 1y anesy 5T o i ol LI AY
33 Gy slas S GBIl 5 5 e 4,8 I O
0375 L Olsle i Sobows 35150 1 oo Ll i plol anlllas oy
S A LS la S ST Aotz A Gt ey S OS50 Ju
JBIgG 55 Lads 5 s Ly 31gA 5 1M dgG ¢85 3B LS
ol o OledeaS il s @ (gole sl J st 5 i Sl see
Ay a4y o) s pslbe S5 31 AL b sy s S 5T
ol 5 Jro s 05 Sles S S 3 5 e B 5 A Sl s
Sz ol L g e sl SIS A5 4S5 5 S8 ST
e S oS bl g5 ST e a4 ST
e o me 53 ¥ =00 Ol an A58 sl 1 sl e
S ol B ST 5 A (ST 25 ol ABO S son (ke
S an L S pahae 5 35l s b ol b Sl
el Sas el s B sTLA 5T VL ol s 0L
oo "l s Koo slacSsie a5 1 36
189 oo ABO s slgas S ()85l 5l 3l Sl sen

TEY e oy opl 53 el O35 5 3 S gad Sole 35150

IYAS jo0 0 F oj[wﬁ D 0y90 ‘u'/)p' 5 f}lc oLy S oS il dalxo


https://tumj.tums.ac.ir/article-1-777-en.html

[ Downloaded from tumj.tums.ac.ir on 2026-06-21 ]

va Khatami F. et al.

o B OBl el Sl s 3B A G
55l e Iyl csle i 3 alis 5 ok 53 S5 silen 5 sasl
s L ABO (4S5l 4y Sk D151 5 it 355 ol
(A5 g b S I e G5 sk a4t e S
25 e sl el a5 (35 i ) 6Ky
Ao asie aw o B el Olys O s 4 5L D se
oS IOV 5 L sy ol sl el Sl eslinal Sl kS o
ol FA 53 T LSS 5 dols 593 G (035 0 S5hS o sl &
oS o S e (ST el e 4 o) 53 ) oy
s (S e e DA WU 5 1 O e 4L
353 oo s e e Sl sladas i
S iy > dlae 035 ¢ S5 ,a Gl & s S S
oGl e S Pl 50 bs ol Jge Sl s ST
T 0y G Kl Wl Dlas 055 0SS
055 U a5 it sy 5 Ol ol 3 8l Jl= s 55l
Gl oA asiia 4o pl lp oy 13 Oloys 5 Ll
Ul e S S el plsil e 508 s
St gen (5355 350 Ol Osl5 5 53 S glaes S (B
Golas Jx8 g s &K SblBl Sl eslizal 5 of 51 36
5 05 L sad Al e Ly SUIBl pladl 516 il (55,5

Al es 4 S sk (5305 G 200 S

References

1. Gomella TL, Cunningham MD, Eyal FG, Zenk KE.
Neonatology. 5th ed. New york: Mc Graw-hill: 2004.

2. Wilkinson LS. The ABO and H blood group systems. In:
Rudman SV. Text book of blood banking and transfusion
medicine. 2th ed. Philadelphia: Elsevier Sunders: 2005; p. 69-85.

3. Wagel S. Hemolytic disease of newborn. [cited 2006 sep]
[http://www.emedicine.com/ped/topics959.htm]. Available:
from URL.

4. Abu-Ekteish F, Daoud A, Rimawi H, Kakish K, Abu-Heija A.
Neonatal exchange transfusion: a Jordanian experience. Ann
Trop Paediatr 2000; 20: 57-60.

O S5 Slen sl (62,08 5 &l prlee g SUS g (Sa g Bl iy 0

VAL i (s
6. Martin RJ, Fanaroff AA, Walsh MC. The blood and
hematopoietic system. In: Fanaroff A, Martin R. Neonatal-

perinatal medicine: Diseases of the fetus and newborn. 8th ed.
Philadelphia: Elsevier: 2006; p. 1287-356.

7. Thomas KF, Thomas MR. Maternal medical disorders of fetal
significance. In: Gleason TB. Avery s diseases of the newborn.
8th ed. Philadelphia: Elsevier Saunders: 2005; p. 87-97.

VIAE 90,05 F 0ylas s PO 0,90 (i oK sl olStily o 55 oaCiils aloeo

13.

5 O35 XY 53 s b s S o 3 Lo adllae 53 Sl
O 3eil S Bl Ol e 5 35 cite Olpals /A
2281l IgG 155 ) 3 il e S5 sl s
05 05,5 ade o ol 531G 25 (WL s Olis &y 50
&850t 03 4 ¢l 255 00 2, ABO G asis ol s
oS 53be 53 LRH 0551 e o 003 il 5L ABO
3L 5T s O e i 5l adllas ol 3 1 LS
e b Ol 5 b Osemlanl Sleolon b 355 b e
Slasarls sy oot Lo 0hlag 5| So et 53 5 S 0
A 3 Sl o Oled (5l i s pes (B 4 Sy o)
s Sen oaoms O35 el 30y S0 b i b
3 S S il L alize (5l S oy (s i
el 355 (Sl s sl b sl 51 VG G e S
(8225 5 Sl oloon DAL Lt lh (el 18 el g ko s
i addllae ol 55 ssd e el e Jl el YY s U2
e edaline ae Jl el YF s Ollew 1Y 3 6353
(e et 5 e Il il il (L e
50 S el s b Olley L3 oS ezl st eslIG b
Lo ooz 035 il el I3 8000 oy 55 50
o5 WA sls 5 O s Jlis 4 LM 10 53 S

‘_gl_hajjj S42m9 Dy so 2 O u”)‘" a)JfL.vaALA)) )).J:‘;d

Blanchette V, Dror Y, Chan A. Hematology. In: mac Donald M,
Mullet M, Seshia M. Avery's Neonatology: Pathophysiology &
Management of the Newborn. 6th ed. Lippincott: Philadelphia: 2005;
p. 1169-223.

Kumlien G, Sarman I, Shanwell A. A case of neonatal ABO
immunization which was difficult to diagnose. The mother with
blood group A2 and the infant with negative direct antiglobulin test.
Lakartidningen 2000; 97: 4138-40.

10. Stiller RJ, Herzlinger R, Siegel S, Whetham JC. Fetal ascites

associated with ABO incompatibility: case report and review of the
literature. Am J Obstet Gynecol 1996; 175: 1371-2.

. Shirish MK wthalkar. Essentials of haematology. Jaypee Newdehli.
2006: p.431-436.

12. Sanpavat S. Exchange transfusion and its morbidity in ten-year

period at King Chulalongkorn Hospital. J Med Assoc Thai 2005; 88:
588-92.

Dawodu A, Qureshi MM, Moustafa IA, Bayoumi RA. Epidemiology
of clinical hyperbilirubinaemia in Al Ain, United Arab Emirates.
Ann Trop Paediatr 1998; 18: 93-9.


https://tumj.tums.ac.ir/article-1-777-en.html

[ Downloaded from tumj.tums.ac.ir on 2026-06-21 ]

16.

ABO incompatibility hemolytic disease of the newborn A

. Gessoni G, Valverde S, Giacomini A, Antico F, Salvadego M,

Arreghini N, et al. Foetal-maternal alloimmunizations in the
South-East area of the Venice province. Minerva Ginecol 2002;
54:333-8.

. Desjardins L, Blajchman MA, Chintu C, Gent M, Zipursky A.

The spectrum of ABO hemolytic disease of the newborn infant.
J Pediatr 1979; 95: 447-9.

Sarici SU, Yurdakok M, Serdar MA, Oran O, Erdem G,
Tekinalp G, et al. An early (sixth-hour) serum bilirubin
measurement is useful in predicting the development of
significant hyperbilirubinemia and severe ABO hemolytic
disease in a selective high-risk population of newborns with
ABO incompatibility. Pediatrics 2002; 109: 53.

. Cianciarullo MA, Ceccon ME, Vaz FA. Prevalence of

immunohematologic tests at birth and the incidence of hemolytic
disease in the newborn. Rev Assoc Med Bras 2003; 49: 45-53.

19.

20.

21.

. Yaseen H, Khalaf M, Rashid N, Darwich M. Does prophylactic

phototherapy prevent hyperbilirubinemia in neonates with ABO
incompatibility and positive Coombs' test? J Perinatol 2005; 25:
590-4.

Gottstein R, Cooke RW. Systematic review of intravenous
immunoglobulin in haemolytic disease of the newborn. Arch Dis
Child Fetal Neonatal Ed 2003; 88: 6-10.

Kappas A, Drummond GS, Munson DP, Marshall JR. Sn-
Mesoporphyrin interdiction of severe hyperbilirubinemia in
Jehovah's Witness newborns as an alternative to exchange
transfusion. Pediatrics 2001; 108: 1374-7.

Galbraith RA, Kappas A. Pharmacokinetics of tin-mesoporphyrin in
man and the effects of tin-chelated porphyrins on hyperexcretion of
heme pathway precursors in patients with acute inducible porphyria.
Hepatology 1989; 9: 882-8.

VPAS 30 s F oylocts < PO 0,33 o3l iy pole olSiils o ity oSl alome


https://tumj.tums.ac.ir/article-1-777-en.html

[ Downloaded from tumj.tums.ac.ir on 2026-06-21 ]

Tehran University Medical Journal; Vol. 65, No. 6, Sep 2007: 76-81

ABO incompatibility hemolytic disease following exchange transfusion:

Khatami F.S."
Behjati SH.

Department of Pediatrics

Tehran University of Medical
Sciences.

* Corresponding author: Children
Medical Center, Gharib St., Keshavarz

Blvd., Tehran..
Tel: +98-21-88552554
email: f khatami@yahoo.com

96 newborns

Abstract

Background: ABO incompatibility hemolytic disease of the newborn is a common
cause of clinical jaundice and causes two-thirds of the hemolytic disease in newborns.
This study was undertaken to determine the frequency of ABO incompatibility
hemolytic disease and its complications in newborns undergoing exchange transfusion.
Methods: This prospective and descriptive study was performed in jaundiced newborn
infants during a three-year period. Inclusion criteria were: maternal blood type O,
newborn blood type A or B, rising indirect hyperbilirubinemia in the first two days of
life, positive immunohematologic test for newborns and exchange transfusion.
Exclusion criteria were: incomplete information, other accompanying diseases that
induce hyperbilirubinemia. All newborn infants received phototherapy before and after
exchange transfusion. We did not use intravenous immunoglobulin, hemoxygenase
inhibitor drugs and blood products before exchange transfusion.

Results: Double-volume exchange transfusion via umbilical cord catheter was
performed in 96 patients, 19 (20%) of whom suffered from ABO incompatibility. Of
these 19 newborns, two-thirds (13) were preterm infants. The minimum level of serum
bilirubin was 10 mg/dl and the maximum serum bilirubin level was 35 mg/dl. In six
patients (32%) serum bilirubin levels were >25mg/dl. The most common blood group
was type A for newborns. Immunohematologic tests were positive in 84% of the
mothers. ABO incompatibility hemolytic disease was the fourth and second most
common reasons for blood exchange transfusion in preterm and term infants,
respectively. Laboratory complications were more common than clinical
complications. The etiology of 48% of the alloimmunization and 42% of the hemolytic
disease in these newborns was ABO incompatibility.

Conclusions: Mothers with blood group O and newborns with blood group A or B with
positive immunohematologic tests in first hours of life are at high risk for hemolytic
disease. Therefore, in this high-risk group, further therapy including prophylactic
phototherapy, intravenous immunoglobulin and intramuscular protoporphyrins are
necessary to prevent severe jaundice and decrease the need for exchange transfusion.

Keywords: Blood group incompatibility, hemolytic disease, ABO blood group.
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