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Precautions surrounding blood transfusion in autoimmune haemolytic 
anaemias are overestimated
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 Background. It is very evident that many precautions are taken regarding transfusion of red blood 
cells in patients with autoimmune haemolytic anaemia. Frequently, considerable efforts are made to 
examine the indication and serological compatibility prior to transfusion in such patients. However, 
at times, this may unnecessarily jeopardize patients who urgently require a red blood cell transfusion.

Materials and methods. Thirty-six patients with warm-type autoimmune haemolytic anaemia 
were included in this study. All patients had reactive serum autoantibodies and required blood 
transfusion. Standard serological assays were employed for the detection and characterization of 
antibodies to red blood cells. 

Results. A positive direct antiglobulin test was observed in all 36 patients, in addition to detectable 
antibodies in both the eluate and serum. Significant alloantibodies were detected in the serum 
samples of three patients (anti-c, anti-JKa, and anti-E). In 32 patients, red blood cell transfusion was 
administered with no significant haemolytic transfusion reactions due to auto- and/or allo-antibodies. 
Due to overestimation of positive cross-matches three patients received no transfusion or delayed 
transfusion and died, and one patient died due to unrecognised blood loss and anaemia which was 
attributed to an ineffective red blood cell transfusion.

Discussion. Many of the reported recommendations regarding transfusion of red blood cells in 
autoimmune haemolytic anaemia are highly questionable, and positive serological cross-matches 
should not result in a delay or refusal of necessary blood transfusions.

Keywords:  posi tive cross-match, serological incompatibility, incompatible RBC transfusion, 
autoimmune haemolytic anaemia, alloantibodies.

Introduction
Patients with autoimmune haemolytic anaemia 

(AIHA) may frequently develop anaemic hypoxia 
that cannot be relieved by oxygen administration until 
therapeutic measures become effective. Apart from red 
blood cell (RBC) transfusion, no drug is yet available 
which can immediately stop and/or compensate 
haemolysis in such patients. During the last two decades, 
various authors have attempted to encourage clinicians 
to transfuse patients with decompensated AIHA, even 
with positive cross-matches due to free autoantibodies1-5. 
On the other hand, there are many reports which have 
addressed the risks that should be considered prior to 
RBC transfusion in these patients2-10. 

In practice, these risks are not only challenging 
for suppliers but also for appliers, particularly in 
cases in which the patients' autoantibodies are also 
present in serum. These antibodies are usually reactive 
with the vast majority of available RBC, leading 
to an undesirable impression of an incompatible 
blood supply and transfusion, respectively. This 
scenario is rather disconcerting, particularly when the 

transfusion services cannot exclude the co-existence 
of alloantibodies. In these situations, unsophisticated 
published and/or "in-house" recommendations are 
frequently stressed, i.e. RBC transfusion in these patients 
is associated with the risk of a haemolytic transfusion 
reaction due to mismatched blood, and thus the attending 
physician is responsible for any possible unfavourable 
transfusion outcome. Similarly, transfusion is only 
indicated in life-threatening situations, and, if indicated, 
the total volume transfused should not exceed 1 mL/kg/
hour3,4. The aforementioned statements are still routinely 
used, sometimes resulting in shocking delays and even 
death of severely affected patients.

In this study, we present data from patients with true 
(clinically and laboratory verified) AIHA and detectable 
serum autoantibodies, and highlight that the unique 
caution associated with RBC transfusion in AIHA is 
more harmful than useful for these patients. 

Materials and methods
All patients included in this study (n=36) had been 

treated at our institution and/or were referred to our 

All rights reserved - For personal use only 
No other uses without permission



© SIM
TI S

erv
izi

 Srl

617

Blood Transfus 2015; 13: 616-21  DOI 10.2450/2015.0326-14

Blood transfusion in AIHA

laboratory for serological re-examination since 2000. 
Only patients with active AIHA, for whom serological 
and clinical information was available and who had 
detectable serum autoantibodies and required RBC 
transfusion, were included. Patients who did not receive 
transfusions or received compatible RBC transfusion 
(negative cross-match) have not been considered in 
this study. Prior to RBC transfusion, all patients were 
either receiving immunosuppressive therapy, i.e. 
prednisolone and/or azathioprine or cyclophosphamide, 
or prednisolone treatment was started with at least 
100-250 mg. Serological assays including direct and 
indirect antiglobulin tests (DAT and IAT, respectively), 
identification and characterisation of serum and/or eluted 
antibodies, and antibody adsorption were performed as 
previously described11-13. This retrospective study was 
approved by the institutional ethics review board (EA 
2/058112).

Results
From clinical and serological view points, all 

patients had active, warm-type AIHA. The causative 
autoantibodies were detectable on patients' RBC 
and in serum samples in all cases. The vast majority 
had complement or non-complement activating 
IgG autoantibodies (n=28). Five patients had mixed 
autoantibodies (IgG/IgA/IgM), and one patient had 
strongly reactive IgA autoantibodies. Two patients had 
only a C3d-positive DAT. Significant alloantibodies 
were detectable in one case by alloadsorption (anti-E), 
and in two cases using the tube technique (anti-c in one 
patient, and anti-Jka in one patient). Four insignificant 

alloantibodies were also detected (anti-Cw, -P1, 
-Wra and -Kpa). The remaining 29 patients had no 
alloantibodies detectable either by the tube technique 
or by alloadsorption.

Emergency and/or repeated RBC transfusions were 
administered in 32 cases without any serious side effects, 
although transitorily increased haemolysis could not be 
invariably excluded, as reflected by an increase of lactate 
dehydrogenase in some instances (Table I). Nevertheless, 
significant haemolytic transfusion reactions did not 
occur in any patient. Though RBC transfusion frequently 
did not result in an adequate increase in haemoglobin 
concentration, its beneficial effect was evident in all 
cases. Some patients required repeated transfusions 
until stabilisation was achieved (Figure 1). Transfusions 
resulted in minor to significant increases of haemoglobin 
concentration and transfusions were tolerated in all 
cases. 

One patient had anaemic shock but survived 
following uncross-matched transfusion of three Rh(D)-
negative units of RBC. This patient (a 16-year old 
female) was transferred to the university hospital as 
haemoglobin levels continued to fall from 6.5 to 4.5 and 
2.8 g/dL during observation. On arrival, the patient was 
unconscious and her haemoglobin level was found to be 
1.8 g/dL. In addition, the patient had epistaxis and severe 
autoimmune thrombocytopenia (Evans' syndrome). 
Since an emergency RBC transfusion was necessary, 
the attending physician immediately administered 250 
mg prednisolone and transfused unmatched units that 
were available under intensive care at that hospital. 
Following administration of the first unit, the patient 

Table I - Effect of serologically incompatible (mismatched) transfusion of red blood cells (RBC) in patients 
with warm-type autoimmune haemolytic anaemia (AIHA). 

Transfusion series (n)* Patients (n.) Effect of RBC transfusions

Hb increase (g/dL) LDH concentration (U/L)**

Increased/n. Decreased/n.

>10 9 0.3-4.3 (45-319)/4 (31-527)/5

8 3 1.8-2.9 0 (27-619)/3

6 4 1.7-3.5 (12)/1 (61 -578)/3

5 2 1.2-4.9 0 (18-771)/2

4 1 2.1 (9)/1 0

3 3 0.7-4.6 (42-115)/2 (497)/1

2 7 0.2-7.1 (13-156)/6 (93)/1

1 3 1.4-2.3 0 (67-109)/3

* Transfusion series ≥2 RBC concentrates. 
** If measured prior to and after transfusion.
All detectable alloantibodies were considered and serological incompatibility was only related to serum autoantibodies. 
Prior to transfusion of RBC, all patients were receiving treatment with immunosuppressive drugs or treatment was started with prednisolone 
(initially 100-250 mg/day). Increases in haemoglobin concentration are presented in a range of maximum delta values from 0.2 to                  
7.1 g/dL. Increases (14 patients) and decreases (18 patients) in lactate dehydrogenase are presented as a range of maximum delta values 
from 9 to 319 U/L and 18 to 771 U/L, respectively. Hb: haemoglobin; LDH: lactate dehydrogenase.
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regained consciousness and rapid improvement was 
achieved following transfusion of two additional units. On 
the second day, treatment with prednisolone (100 mg/day) 
was continued and the patient was discharged from 
hospital without further complications.

Four patients died due to decompensated haemolysis 
and anaemia (Table II). One of these patients (patient 
1) had diabetes mellitus and coronary heart disease. 
Unfortunately, this patient was not transfused because 
her haemoglobin concentration appeared to be stable 
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Figure 1 -  Effect of red blood cell (RBC) transfusions (represented by arrows) in five representative 
patients who required repeated transfusions until stabilisation was achieved under treatment with 
immunosuppressive drugs.

 Hb: haemoglobin concentration. 
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(>6 g/dL), and the delivered units from the blood 
service were labelled as incompatible due to serum 
autoantibodies. Although the attending physicians were 
informed and a note was attached to the units indicating 
immediate transfusion of the patient due to a history of 
coronary artery disease and acute chest pain, the patient 
did not receive any RBC transfusion. On the following 
day, she died.

The situation in one patient (patient 2, Table II) is 
well-summarised by a citation from the original report 
by the attending physician: "The patients' haemoglobin 
decreased further; somnolence and hypoxemia were 
noted. The patient did not receive additional blood 
transfusions, as the attending haematologist was of 
the opinion that this would aggravate the underlying 
condition. On the following day, the patient was intubated 
and transferred to the intensive care unit at that hospital. 
On arrival, the patient had metabolic acidosis (pH 7.1), 
decompensated haemolysis (haemoglobin <2 g/dL), 
circulatory failure (systolic blood pressure <50 mmHg), 
and the pupils were found to be enlarged. An emergency 
splenectomy was performed, but the patient died due to 
circulatory collapse."

Patient 3 (Table II) had acute haemolytic anaemia 
and the causative warm autoantibodies belonged to the 
IgA class. Unfortunately, the attending physicians did 
not transfuse the delivered units, although they were 
informed that the serological incompatibility was solely 
related to the patient's autoantibodies, and the in vitro 
incompatibility did not represent any contraindication 
to a necessary blood transfusion.

Patient 4 (Table II) has recently been described 
elsewhere12. In summary, this patient had severe AIHA 
with massive blood loss which remained unrecognised 
until death. The attending physicians suggested a 
haemolytic transfusion reaction because transfusions 
were ineffective and the patient's condition continued 
to deteriorate despite cautiously administered RBC 
transfusions. 

Discussion
Although the information included in this study 

is partly provocative, the main aim of the study is to 
minimise or even eliminate the historically implemented 
caution surrounding RBC transfusion in AIHA. We 
have previously demonstrated that the incidence of 

alloimmunisation, as well as the occurrence of adverse 
haemolytic transfusion reactions, is unnecessarily 
overestimated in AIHA1,13,14. This is supported by the 
present data. Indeed, RBC transfusion did not result in 
a significant increase of haemolysis in a single patient. 
In contrast, withholding transfusion was dangerous and 
even fatal in four cases. One patient developed shock as 
a result of delayed transfusion, another patient died due 
to anaemia related to haemolysis and uncompensated 
blood loss, a further patient was not transfused, and one 
patient received a delayed transfusion. The authors are 
aware of other patients who have died presumably due 
to delayed or withheld RBC transfusion as a result of 
serological incompatibility. Similar denied transfusions 
in AIHA patients requiring RBC have been reported by 
Conley and colleagues15. These authors described five 
patients who had life-threatening anaemia and were 
not transfused because their attending physicians were 
concerned that compatible blood could not be obtained. 
However, the patients were promptly transfused at a 
tertiary care medical centre.

Interestingly, there are no reports that definitively 
demonstrate significant exacerbation of haemolysis in 
patients with true AIHA. From a clinical viewpoint, 
the complications described in isolated AIHA patients 
who received RBC cannot solely be attributed to the 
transfusion, as has been previously suggested. For 
example, Petz and Garratty described three patients 
who died following blood transfusion3. However, one 
of these patients had human immunodeficiency virus 
infection and received intravenous immunoglobulin G 
(IVIgG) on one occasion prior to and also together with 
RBC transfusion. As can be extracted from the original 
publication16, this patient appears to have developed 
disseminated intravascular coagulation following the 
administration of IVIgG rather than transfusion of 
RBC: there were no signs of increased haemolysis in 
the report16. In fact, many reports have demonstrated 
the association between thromboembolic complications 
and IVIgG administration17. In the other two patients, 
death was attributed to new pulmonary emboli. One 
of these patients had been splenectomised 2 days 
prior to the development of acute respiratory distress 
syndrome. It appears rather likely that this patient's 
embolus was related to the splenectomy rather than 
a delayed haemolytic transfusion reaction. Similarly, 

Table II - Patients who died due to delayed/cautious or no blood transfusion.

Patient Age Sex Comorbidities Hb g/dL Blood transfusion

1 60 Female DM, CAD 6.5-7.0 No

2 34 Female Splenomegaly <2 No

3 61 Male - 2.4 Delayed

4 53 Male Unrecognised bleeding 2.7 Inadequate

DM: diabetes mellitus; CAD: coronary artery disease; Hb: haemoglobin concentration.
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the complication described in the third patient might 
be attributed to the severe haemolysis caused by the 
described IgG and IgM autoantibodies. IgM warm 
autoantibodies have been repeatedly reported to cause 
fatal haemolysis3. In addition, transfusion-related 
acute lung injury cannot be retrospectively excluded in 
any of the three cases. This syndrome was previously 
unknown18. Based on our experience1, the results of 
the present study, and those in isolated reports on 
AIHA and RBC transfusion19-25 or even incompatible 
transfusion22, there is no doubt that administration of 
RBC may at least prevent death due to decompensated 
haemolysis in severely affected patients. Thus the notion 
that RBC transfusion may, per se, significantly worsen 
a patient's condition must be stroingly circumscribed 
or overturned. However, in cases in which complement 
activation is involved, haemolysis may in fact initially 
slightly or moderately increase, but anaemic hypoxemia, 
which is more dangerous than a transiently increased 
haemolysis, can be prevented by continuous transfusion. 
As soon as the transfused RBC become coated with 
C3d, they survive haemolysis26, leading to an increase 
in the haemoglobin concentration and oxygen supply. 
The capacity of macrophages is not only limited27 
but also partly diminished in AIHA patients, due to 
the fact that haemolysis in these patients is primarily 
due to cell phagocytosis. The induction of partial 
macrophage blockage is best demonstrated by the use 
of anti-D in Rh(D)-positive patients with autoimmune 
thrombocytopenia28,29.

The issue of alloantibodies being masked by 
autoantibodies has also been overestimated by somewhat 
"artificial" findings. The majority of studies reporting 
on the high incidence of co-existing alloantibodies and 
autoantibodies largely dealt with serological findings 
rather than with true AIHA3,30. We, and other groups, 
have demonstrated the induction of autoantibodies to 
RBC by transfusion13,31,32. These patients do not have 
true AIHA and their autoantibodies are usually less 
harmful than those in true AIHA. In the present study, we 
identified three alloantibodies which could theoretically 
have caused haemolytic transfusion reactions if they had 
been overlooked. Two of these antibodies were easily 
detected using the tube technique, and the remaining 
alloantibody became evident following alloadsorption. 
Even if weak alloantibodies might escape detection prior 
to transfusion, it is unclear whether such antibodies 
would actually cause significant haemolysis in patients 
with active AIHA. Ultimately, the macrophages of 
these patients are, at least in part, blocked due to 
ongoing phagocytosis of autologous RBC. In addition, 
weak alloantibodies are not invariably significant32 
and, infrequently, they cause serological rather than 
haemolytic transfusion reactions1,12,30,33. Finally, we 

are aware of several reports dealing with haemolytic 
transfusion reactions due to alloantibodies masked by 
autoantibodies, but in these cases the patients were found 
to have "serological AIHA" and not true AIHA33-35. 

Conclusions
In summary, we stress the recommendation regarding 

direct communication between blood suppliers and 
attending physicians. However, this communication 
must be made on a scientific basis on both sides. 
Everybody involved in the treatment of patients with 
AIHA must be well-informed concerning all aspects of 
this disorder. 
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