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CASE REPORTS

MANAGEMENT OF A2B BLOOD GROUP IN 
A PATIENT FOR HYPOTHERMIC 

CARIOPULMONARY BYPASS SURGERY

- A Case Report -

raSoUl azarfarin* and azin alizadeh aSl**

Abstract
A2 is one of the rare subgroups in the ABO blood group system. Because of the weak 

antigenic power of A2 subgroup, the hemolytic reaction is not severe under normothermic 
situations. Under hypothermic conditions, however, such as in cardiac surgery under hypothermic 
cardiopulmonary bypass (CPB), lethal hemolytic reaction may occur.

Autologous blood transfusion helps the anesthesiologist to avoid banked blood and thus 
avoid unwanted transfusion reactions. The following case report is a 59 yrs old man with an 
“A2B” negative blood group who underwent CABG under hypothermic CPB (28C, using cold 
cardioplegia 4C). Following induction, the anesthesiologist drew three units of patient’s own 
blood (1200cc) and replaced it with the same volume of colloid solution (Acute Normovolemic 
Hemodilution-ANH). The collected autologous blood was then re-transfused at the end of 
surgery.

With the use of the ANH technique, the patient was successfully managed during 
hypothermic CPB without the risk of a hemolytic reaction.
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Introduction
Much of the blood given to patients during the perioperative period is administered by the 

anesthesiologist1. Anesthesiologists, therefore, must have an up-to-date knowledge of transfusion 
medicine.

There are different blood subgroups among different races and countries (Table 1) that can 
be clinically important2. From these varying blood subgroups, A2B is one of the rare subgroups 
of ABO blood group system. Because of the weak antigenic power of A2 subgroups, hemolytic 
reaction is not severe under normothermic situations. But under hypothermic conditions, such as in 
cardiac surgery under hypothermic CPB, lethal hemolytic reaction may occur3.
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The CPB lasted 93 min and the operation 5 
hrs. Patient was then taken to the ICU. In the ICU, 
blood drainage from chest and mediastinal tubes was 
estimated to be 1000 ml in 24 hours causing a Hct 
decreases to 27% (preop. Hct was 47%), for which one 
unit of homologous A2B blood was transfused. Patient’s 
trachea was extubated four hours after admission to the 
ICU. In 48 hours, patient was transferred to the ward 
and was discharged home on the 7th day, without any 
complications.

Discussion
ABO blood group system includes different 

genotypes and phenotypes of A, B and O antigens due 
to different gene mutations. 44.6% of all blood groups 
are A which includes two subgroups: A1 and A2 with a 
respective prevalence of 80% and 20%2.

The A2 antigen has a weaker antigenic power than 
the A1, is not observed in macroscopic agglutination, 
and is just observed in microscopic studies hence its 
name “weak A”2.

Prevalence of A2B blood group is 0.9%-1% in 
the general population2-5. Considering 15% prevalence 
of Rh negative, the prevalence of A2B negative, is 
about 0.1%.

A2 and A2B individuals have anti A1 in their 
serum. Approximately 0.4% of A2 and 25% of A2B 
individuals have anti A1 in the serum6.

ABO system is of special significance in kidney 
transplantation7-13. A blood group with its subgroups 
of unknown weaker antigen is diagnosed as blood 
group O and causes no problem while receiving blood. 
However, when subgroup A2, as blood group O, is 
transfused to another individual with O blood group, 
causes hemolytic intravascular reaction, because of the 
presence of anti A1 in the serum.

Because of the weaker antigenic power of 
A2, hemolytic reaction is not severe or lethal under 
normothermic situations. However, severe reaction 
may occur due to presence of anti A1 at lower 
temperatures (≈ 25C). It follows that severe reaction 
may be observed in patients undergoing CABG under 
hypothermic CABG14.

It is of great importance that anesthesiologists 
should be well aware that blood subgroups can be 

Table 1

Different phenotypes of ABO in different races

Blood groop O A1 A2 B A1B A2B

Caucasian 44% 33% 10% 9% 3% 1%

Black people 49% 19% 8% 20% 3% 1%
Asian 43% 27% Rare 25% 5% Rare

We report a patient with A2B blood group who 
underwent CABG surgery under hypothermic CPB and 
was successfully managed using the ANH technique, 
without hemolytic reaction.

Case Report
The patient is a 59 yrs old man, candidate for 

CABG due to severe stenosis of three coronary 
vessels. He had undergone ear surgery 45 years 
previously without need for transfusion. His blood 
group was reported to be “B negative” at that time, 
but in the present operation, blood group was reported 
to be “AB negative”. Because of these contradictory 
reports, complimentary laboratory tests (agglutination 
by monoclonal anti-A) was requested. Patient’s blood 
was reported to be “A2B negative”. The consultant 
hematologist recommended reserving three units of 
blood: A2B group or O group if A2B group was not 
available.

Following induction by sufentanil, midazolam and 
atracurium, and in accordance to patient’s Hematocrit 
(Hct) of 47% (Table 2), three units of autologous blood 
were collected, and the patient’s blood volume was 
replaced by the same volume of colloid solution using 
the Acute Autonomous Hemodilution (ANH) technique. 
After sternotomy, patient underwent bypass grafting 
of three vessels under hypothermic CPB (28C and 
receiving cold cardioplegia). The previously collected 
autologous blood units were then re-transfused at the 
end of operation.

Table 2
Laboratory hematologic findings of the patient

White blood cell (WBC)
count/ml3 

6700

Hemoglobin (Hb) g/dl 15.5

Hematocrit (Hct) 47%

Platelet count/ml3 183000
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reaction. In ICU, patient received just one unit of A2B 
negative blood in the postoperative period.

In conclusion, it is recommended that differences 
in blood group reporting should be considered seriously. 
Samples should be referred to competent hematologist 
and a transfusion center, for definitive reporting. In 
case of rare blood subgroups, blood conservation 
strategies utilizing autologous transfusion together 
with the ANH technique, are the recommended ways 
to avoid transfusion reactions.

causes of mistakes in blood transfusion centers. By 
reporting A2B negative, unless A2B negative blood is 
available, for patients when in need, the O negative 
transfusion is recommended.

Because of the lower prevalence of the A2B 
negative subgroup, the preoperative collection of 
autologous blood and the use of the ANH technique 
seems to be an effective method to avoid transfusion 
reactions. In our case, this kind of management under 
hypothermic CPB (28C and 4C cardioplegia), CABG 
surgery was performed successfully without hemolytic 

References

1. Miller rd, fleiSher la, JohnS ra, SavareSe JJ, Wiener-kroniSh 
Jp, yoUng Wl: Miller’s Anesthesia; 6th ed. 2005, vol. 2, pp. 1799, 
1832, 1834

2. reid Me, loMaS-franCiS C: The Blood Group Antigen Facts Books; 
2ed. New York: Elsevier Academic Press, 2004, pp. 23-24.

3. hoSSeini-Maaf b, hellberg a, rodrigUeS MJ, CheSTer Ma, 
olSSon Ml: ABO exon and intron analysis in individuals with the a 
weak B Phenotype reveals a novel Olv-A2 hybrid allele that causes 
four missense mutations in the A transferase. BMC Genetics; 2003, 
4:17.

4. lee rg, foerSTer J, lUkenS J: Wintrobe’s Clinical Hematology; 10th 
ed. 1999, vol. I, pp. 776-778.

5. bernaSovSky i, SUChy J, bernaSovSkak vargova T: Blood groups 
of Roms (Gypsies) in Czechoslovakia. Am J Phys Anthropol; 1976 
Sep, 45(2):277-80.

6. Sally v, rUdMann g: Textbook of blood banking and transfusion 
Medicine; 1995, vol. 1, pp. 73-75.

7. nelSon pW, Shield Cf 3rd, MUrUve na, MUrilb d, Warady ba, 
aeder Mi, eT al: Increased access to transplantation for blood group 
B. Am J Transplant; 2002, 2(1):94-9.

8. nelSon pW, landreneaU Md, lUger aM, pierCe gf, roSS g, 

Shield Cf 3rd: Ten-year experience in transplantation of A2 Kidneys 
into B and O recipients. Transplantation; 1998 Jan 27, 65(2):256-
60.

9. oSorio av, SUllivan ek, alexander Sr, bryan Cf, Shield Cf, 
Warady ba: ABO-mismatched renal transplantation in children. 
Pediatr Transplant; 1998, 2(1):26-9.

10. albornoz g, korb S, koloviCh r: Renal Transplantation from 
a blood group AB donor to A2B recipient: a case report. Am J 
Hematol; 1989, 31(4):286-7.

11. nelSon pW, helling TS, Shield Cf, beCk M, bryan Cf: Current 
experience with transplantation across ABO barrier. Am J Surg; 
1992 Nov, 164(5):541-4.

12. Mangal ak, logan d, SinClair M, STillWell g: Protection against 
hemolysis in ABO mismatched renal transplantatio. Transfusion; 
1984, 24(4):363-4.

13. holbUrn aM, prior dM, WhiTTon CM: The UK National External 
Quality Assessment Scheme in Blood Group Serology. Clin Lab 
Haematol; 1988, 10(1):73-85.

14. eSpoSiTo nn, kelly d, JoChUM b, yazer M: Final Diagnosis “A 
79-Year-Old Man with Transfusion-Refractory Anemia: Immune 
Or Non-Immune Hemolysis?” URL: http:path.upmc.edu/cases/
case447/dx.html. (Accessed on 10/13/2007).



104 R. A. ASL AND A. ALIZADEH




