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ABSTRACT
Objective: To investigate the erythrocyte autoantibody positivity detected in the serological cross-matching (XM), and its  possible
effects on salient hemogram parameters.
Study Design: A descriptive study.
Place and Duration of Study: Balıkesir Atatürk City Hospital’s Blood Transfusion Centre, Faculty of Medicine, Department of Anes-
thesiology and Reanimation, Balıkesir University, Turkey, from 2017 to 2018.
Methodology: Erythrocyte autoantibody positivity, which was detected in the traditional serological cross-matching for a pre-trans-
fusion laboratory test were analysed retrospectively. Later, hemogram changes in the previous (no erythrocyte autoantibodies) and
following (erythrocyte autoantibodies present) transfusions were investigated using statistical methods.
Results:  Erythrocyte autoantibody positivity  rate  was 10.16% (342/3,365).  There was no statistically  significant  difference in  the
increase of hemoglobin, hematocrit, and red blood cell between the period when erythrocyte autoantibodies were detected or not,
(p = 0.27, 0.13, and 0.09, respectively).
Conclusion: Erythrocyte autoantibodies positivity found on routine cross-match exmination, which must be considered together
with parameters such as previous transfusion history, other pre-transfusion laboratory test results, and clinical presentation and
management.
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INTRODUCTION

Erythrocyte autoantibodies react with intrinsic antigens found in
erythrocytes.1 Therefore, although the association between their
detection and pathological effects remains to be confirmed, they
are considered clinically important.

Viral  infections,  inflammatory  processes,  malignancies,  and
medicines are the main causes of erythrocyte autoantibodies;
with a history of transfusion being the major factor.1,2 Infections
increase the ability of macrophages to phagocytose the antibody--
coated erythrocytes; and medicines activate the suppression of
the immune system by erythrocyte autoantibody formation via
several mechanisms.1  Blood transfusion plays a crucial role in
alloantibody formation; and promoting erythrocyte autoantibody
formation  through  a  decline  in  the  T  lymphocyte  system and
immune system along with an increased function of the B lympho-
cyte system.1,3

Blood group identification and cross-matching (XM) are manda-
tory and crucial measures to ensure the safety and effectiveness
of a blood transfusion.
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Serological XM, for compatibility of blood components for transfu-
sion by observing the antigen-antibody reaction between blood
component and recipient blood in-vitro, is an essential pre-transfu-
sion  laboratory  test.4  Erythrocyte  autoantibody  is  reported  to
range between 0.05% to 30% .5-9 According to several studies, the
rate  of  erythrocyte  autoantibody  positivity  in  hospitalised
patients ranged between 1% and 15%.4,9  Erythrocyte autoanti-
body positivity  detected in  hospitalised patients  is  due to the
established mutual interaction between the drugs and erythro-
cytes,  and  ABO  blood  type-incompatible  transfusions  such  as
platelets.5,10 The rate of erythrocyte autoantibody positivity was
reported to range between 0.05% and 0.56% in general popula-
tion.5,11

Such a high rate of erythrocyte autoantibody detection rate raises
the  question  of  whether  erythrocyte  autoantibody  positivity
should be considered either as a marker of hemolytic anemia or as
an incidental finding only.

In this study,  the  aim was to evaluate the erythrocyte autoanti-
body positivity, detected in the routine serological XM for a pre--
transfusion  laboratory  test,  and  its   possible  effects  on  some
hemogram parameters.

METHODOLOGY

The ABO and Rh blood group identification and serological XM for a
pre-transfusion laboratory test  of  3,365 blood recipients  were
identified using an automatic blood group identification and blood
XM analyser (Across System, DiaPro, Turkey) in Balıkesir Atatürk
City Hospital’s Blood Transfusion Centre from 2017 to 2018.
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Table I: Study steps’ demographic data.

 

 Age
(Median)

Gender
% (n)

Clinics
% (n)

Degree of positivity
% (n)

Male Female IM ICU Surgery +1 +2 +3

FSS
(n: 342)

72 ±16.11
(0-98)

52.05
(178)

47.95
(164)

43.86
(150)

32.75
(112)

23.39
(80)

4.97
(17)

93.86
(321)

1.17
(4)

SSS
(n:78)

72 ±13.20
(18-87)

55.13
(43)

44.87
(35)

29.49
(23)

47.44
(37)

23.08
(18)

6.41
(5)

92.31
(72)

1.28
(1)

FSS: First step of the study, SSS: Second step of the study, IM: Departments of internal medicine, ICU: Intersive care units.

Table  II:  Comparison  between the  pre-  and post-transfusion  values
according to the presence of erythrocyte autoantibodies.

Hemogram
parameters
(n=78)

Erythrocyte autoantibodies
pNo

Median (25%-75%)
Yes

Median (25%-75%)
HGB
(12-16 g/dL) 1.1 (0.7-1.5)/1 unit 1.1 (0.7-1.7)/1 unit 0.27

HCT
(35%-45%) 3.2 (1.8-4.1)/1 unit 3.1 (1.9-5.1)/1 unit 0.13

RBC
(4-5x106/µL) 0.4 (0.2-0.5)/1 unit 0.4 (0.2-0.6)/1 unit 0.09

HGB: Hemoglobine, HCT: Hemotocrite, RBC: Red Blood Cells. The level of
significance was accepted as p<0.05.

In 342 of these 3,365 patients, erythrocyte autoantibody posi-
tivity (+1, +2, +3) was detected in the traditional serological
XM in the AC (auto-control) well, applied in the routine. AC well
is coated with anti-human-globulin, where the recipient plasma
and the recipient RBC are combined. Eight of 342 patients,
evaluated  by  XM,  were  incompatible  also,  which  was
performed by combining the recipient plasma and the donor
RBC with anti-human-globulin. Therefore, these eight patients
underwent  direct  antiglobulin  testing  (DAT)  (Across  Gel
Monospecific Direct Coombs, DiaPro, Turkey), indirect antiglob-
ulin testing (Across Gel Neutral/AHG, DiaPro, Turkey), antibody
identification  testing  (Across  Gel  Neutral,  Across  Gel  AHG,
DiaPro,  Turkey),  and  minor  blood  group  identification  testing
(Across Gel  Rh Phenotyping with Kell,  DiaPro,  Turkey).  The
tests were performed according to the manufacturer's instruc-
tions. As the first step of the study, 342 patients with erythro-
cyte autoantibody positivity, which was detected in the XM,
were included in the study and were analysed retrospectively
from the hospital’s data processing system.

Seventy-eight of 342 patients had a history of RBC suspension
transfusion in our hospital, previously. It was understood that
there were no erythrocyte autoantibodies, which was detected
in the serological XM applied in the previous transfusions of
these 78 patients. As the second stage of the study, these 78
patients were included in the study.The patients who reacted,
had coexistence of erythrocyte autoantibodies+alloantibodies,
and the patients under the age of 18, were excluded from the
study. In these 78 patients, the number of components trans-
fused between the periods when erythrocyte autoantibodies
were dectected and were not detected was determined, and
the changes in hemoglobin (HGB), hematocrit (HCT), and RBC
were calculated for one unit, with the ratios compared using
Wilcoxon signed-rank test. Data were analysed using statistical
package for social sciences version 22.0 for Windows (SPSS

Inc.,  Chicago,  Illinois,  United States  of  America).  Numerical
data, such as age, were expressed as median (IQR). Categor-
ical data, such as gender, erythrocyte autoantibody positivity,
were  expressed as  percentages  and proportions.  Statistical
analysis  data  are  presented  as  median  interquartile  range
(IQR),  and  n  (%).  In  all  calculations,  the  level  of  significance
was accepted as p<0.05. Using the Kolmogorov-Smirnov test,
measured parameters were evaluated as to whether the distri-
bution was normal or abnormal. In groups showing abnormal
distribution, the Wilcoxon signed-rank test was used.

RESULTS

Erythrocyte  autoantibody  positivity  was  10.16%  (342/3,365)
within the specified period. The median age of the 342 patients
was  72±16.11  (0-98)  years.  Moreover,  52.05% (178)  of  the
patients were males, and 47.95% (164) were females. A total of
43.86% (150), 32.75% (112), and 23.39% (80) of the patients
were receiving treatment in departments of internal medicine,
intensive care units, and departments of surgery, respectively.
Considering the degree of positivity, 93.86% (321), 4.97% (17),
and  1.17% (4)  of  the  patients  exhibited  a  positive  reaction
strength of +2, +1, and +3, respectively (Table I). In the 342
patients who had erythrocyte autoantibody positivity, which was
detected  in  the  XM,  erythrocyte  alloantibody  positivity  was
detected in 2.3% of the patients (8/342) and the erythrocyte
autoantibody+alloantibody co-existed in 0.24% of the patients
(8/3,365). All erythrocyte alloantibodies were anti-Rh (three anti-
E, three anti-c, one anti-e, one anti-C). Eight patients who had
erythrocyte  alloantibody  positivity,  also  had  monospecific  (IgG)
DAT  positivity.  Positive  reaction  strengths  were  +1  in  five  and
+2 in three of these patients. The patients were again subjected
to  the  serological  XM with  minor  blood type-compatible  RBC
suspensions;  subsequently,  the  compatible  RBC  suspensions
were obtained, and transfusions were performed in all patients
except one patient. The physician of the patient, whose compat-
ible RBC suspension could not be obtained, cancelled the transfu-
sion.

Three of the 342 patients who had erythrocyte autoantibody posi-
tivity, which was detected in the serological XM, had mild transfu-
sion  reaction.  One  of  them  had  coexistence  of  erythrocyte
autoantibodies+alloantibodies,  and  the  other  two  were  only
erythrocyte autoantibody positive. They did not show signs of
hemolysis,  were  administered  steroid  and  antihistamine,  and
none needed an additional transfusion. 

The demographic data of the 78 patients who had a history of
RBC suspension transfusion in our hospital previously and there
were no erythrocyte autoantibodies, (Table I).
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The median increase (25%-75%)  in pre- and post-transfusion
HGB, HCT, and RBC was 1.1 (0.7-1.5)/ unit, 3.2 (1.8-4.1) / unit,
and  0.4  (0.2-0.5)  /  unit,  respectively,  in  the  periods  when
erythrocyte autoantibodies were not detected in the XM; and
1.1 (0.71.7) / unit, 3.1 (1.9-5.1) / unit, and 0.4 (0.2-0.6) / unit,
respectively, in the periods when erythrocyte autoantibodies
were detected in the XM, with no statistically significant differ-
ence (p = 0.27, 0.13 and 0.09, respectively, Table II). There
was  no  statistically  significant  difference  according  to  gender
(p = 0.36, 0.25, and 0.16, respectively, for females and 0.47,
0.29, and 0.33, respectively, for males).

DISCUSSION

Blood transfusion stimulates the immune system and induces
both erythrocyte alloantibody and autoantibody production.6,8

Patients who have undergone transfusion can show erythro-
cyte autoantibodies weeks and even months after the transfu-
sion as some kind of delayed transfusion reaction.1,12 Ahrens et
al. also reported that autoimmunisation was associated with
alloimmunisation.2 There is a genetic predisposition in erythro-
cyte  autoantibody  development.7,9  Presence  of  erythrocyte
autoantibodies  indicates  autoimmune  pathologies  are
observed with  the loss  of  immune tolerance to  the body’s
tissues and  should be investigated.5,12

Many  studies  are  reporting  several  rates  of  erythrocyte
autoantibody positivity in the literature.5-9,11 It is believed that
determining  the  purposes  of  these  differences  and  its  reflec-
tions in clinical practice would be beneficial.7 In this study, the
rate  of  erythrocyte  autoantibodies  positivity  was  10.16%
(342/3,365). Erythrocyte autoantibody positivity rate alone or
in  combination  with  erythrocyte  alloantibodies  was  1.6%
(49/3044) in patients who selected polytransfused patient cate-
gory, according to Cruz et al.13

The median age of these patients was 72±16.11 (0-98 years)
in this study (Table I). Several studies have shown that erythro-
cyte autoantibody formation was associated with  advanced
age  with  dramatic  increasee  in  individuals  aged  over  50
years.8,14,15 In this study, 52% were males, 48% were females,
13% were Rh-negative, and 87% were Rh-positive. İn the study
by Koçyiğit et al., respective figures were 47%, 53%, 12%, and
88%.8 It was reported that the erythrocyte autoantibody  and
alloantibody formation was more dominant in females than
males.14,15  

In  this  study,  only  1% of  the 342 patients  had a  reaction
strength of +3 (Table I). The remaining 99% exhibited low posi-
tivity. However, false positives can be seen due to the incom-
patibilities in the techniques and kits used. This situation can
be linked to the ability to detect even the weakest antibodies
with  low  affinity  with  more  sensitive  techniques  used  today,
and the importance of these techniques in the clinical setting
is still under investigation.9,10,15

In  this  study,  only  eight  of  342 patients  evaluated by  XM
were incompatible by combining the recipient plasma and the
donor RBC with anti-human-globulin. All  alloantibodies were
anti-Rh (three anti-E, three anti-c, one anti-e, one anti-C). In

the  342  patients,  erythrocyte  alloantibody  positivity  was
detected in 2.3% of the patients (8/342) and the coexistence
of  erythrocyte  autoantibody+alloantibody  in  0.24%  of  the
patients (8/3,365). According to a study by Makroo et al., the
rate of erythrocyte alloantibody positivity was 0.49%, and the
rate  of  erythrocyte  autoantibody+alloantibody  coexistence
was 0.05%.11  A  total  of  64.1% of  the detected erythrocyte
alloantibody  was  anti-Rh,  and  the  most  frequently  identified
erythrocyte alloantibody was anti-E. Studies conducted with
patients  who  frequently  underwent  transfusion  and  had
erythrocyte autoantibody positivity have shown considerably
different rates of comorbid erythrocyte alloantibody positivity.
The positivity rate was 40% in a study by Blackall et al. and
28% in a study by Ahrens et al., whereas Datta et al. did not
observe  any  erythrocyte  alloantibody  formation.2,6,14  In  this
study,  eight  patients,  who  had  coexistence  erythrocyte
autoantibody+alloantibody, were again subjected to the sero-
logical  XM with minor blood group-compatible RBC suspen-
sions, and compatible RBC suspensions could be provided for
all patients except for one patient. Compatible RBC suspen-
sions  could  be  provided  in  patients  who  had  erythrocyte
autoantibody positivity  after  XM,  but  these may not  be effec-
tive in the patient plasma due to the weak reactivity of the
autoantibodies.14

Steroids,  immunoglobulins,  and plasmapheresis  can remove
erythrocyte autoantibodies.4 In this study, the first two options
were used in three patients who had mild transfusion reaction.
In the study by Koçyiğit et al., only one among the 17 patients,
who had erythrocyte autoantibodies, developed a transfusion
reaction and needed immunosuppressive therapy (steroid and
rituximab) and an extra transfusion.8

In RBC suspensions transfusions for patients, who had erythro-
cyte autoantibody positivity, but XM was compatible and did
not have in-vivo hemolysis, transfusion is generally well toler-
ated  without  causing  any  problems  since  the  transfused
erythrocytes have the same lifespan as autologous erythro-
cytes.1,4 On the contrary, erythrocyte autoantibodies were also
reported to cause problems such as suppression of erythro-
poiesis and a lifespan shorter than normal in the transfused
erythrocytes.1,6,12,16  Wheeler  et  al.  reported that  a  complete
response to 1 unit of RBC suspension was achieved with a
2%-3% increase  in  HCT (0.02-0.03)  and a  1  g/dL  (10  g/L)
increase  in  HGB.17  In  this  study,  the  median   increase
(25%-75%) in pre- and post-transfusion HGB, HCT, and RBC in
78 patients who had a history of RBC suspension transfusion
previously  and  there  were  no  erythrocyte  autoantibodies,
which  was  detected  in  the  serological  XM  applied  in  the
previous transfusions, was 1.1 (0.7-1.7) / unit, 3.1 (1.9-5.1) /
unit and 0.4 (0.2-0.6) / unit, respectively, in the periods when
erythrocyte autoantibodies were detected; however, there was
no statistically significant difference between the periods when
erythrocyte  autoantibodies  were  detected  and  were  not
detected. There was also no statistically significance according
to gender.

Transfusion centre, reporting erythrocyte autoantibody posi-
tivity to the clinic cause unnecessary confusion; especially in
patients who are not incompatible XM. Erythrocyte autoanti-
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body positivity should always be evaluated and interpreted in
relation to the clinical, presentation and laboratory data.4,18,19

Presence of  erythrocyte autoantibodies becomes essentially
important in case of incompatible XM, because it is desired
that the allogeneic well  shows lower reactivity than the AC
well, which is called “selection of the least incompatible”.1,20

Indeed, the most important issue in such  patients is to check
for  the  erythrocyte  alloantibodies  that  are  masked  by  the
erythrocyte autoantibodies and can cause hemolytic transfu-
sion reactions.1,2,4,6,12 Erythrocyte autoantibody detection is not
actually  a  determinant  of  increased transfusion  safety  and
even causes loss of time and higher costs.20-25 In a multicentre
survey among the 40 regional centres, conducted by Lium-
bruno  et  al.,  it  was  reported  that  AC  in  pre-transfusion
screening (PTS) was used by one of 16 services of immunohae-
matology and transfusion medicine and two of 24 transfusion
sections. It was emphasised that 35 of the 40 (88%) transfu-
sion structures do not plan to use the DAT or AC in PTS. The
data also shows that 29 of 40 centres (73%) performed DAT in
patients  with a  positive indirect  antiglobulin  testing that  is
difficult  to  interpret.20  In  a  meta-analysis  conducted by Ziman
et  al.   consisting  of  86  studies,  58% of  respondents  were
performed DAT each time the indirect antiglobulin testing was
positive.4

CONCLUSION

No  statistically  significant  difference  was  found  in  terms  of
possible effects of erythrocyte autoantibodies on salient hemo-
gram parameters. Erythrocyte autoantibodies positivity must
be  considered  together  with  parameters  such  as  previous
transfusion  history,  other  pre-transfusion  laboratory  test
results, and clinical presentation and management.
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