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ABSTRACT 

Introduction: The bariatric surgery has been utilised by individuals who wish to lose weight as fast as possible. It is known 
that there is an alteration of the gut microbiota after the surgery, and that it helps on weight loss, for example. The gut 
microbiota is responsible for the production of the ABO system’s antibodies. ABO minor incompatibility arises when 
transfuse platelet concentrate having ABO incompatible antibodies with antigen receptor. These reactions are the result of 
abnormally high levels of anti-ABO antibodies thus generating hemolysis. The objective of the study was to evaluate the 
discrepancy when performed phenotyping ABO. 
Methodology: The study consisted of 18 patients undergoing bariatric surgery and 18 control subjects aged 18 to 65 years, 
the were held phenotyping ABO, titration of the ABO system antibodies and irregular antibody screening. 
Results: There was significant decrease in antibody titer for anti-A in blood group “O” and “B” (p = 0.0022) between the 
bariatric group and control group. Just as there was a significant difference (p = 0.0019) with the anti-B title of individuals 
"A" between the groups. There was not any discrepancy when done phenotyping ABO but noted a trend in the reduction of 
anti-ABO securities bariatric individuals. 
Conclusion: There was a decrease in the antibody titer for anti-A in titer of anti-B without generating ABO classification 
discrepancies. However, bariatric group are potential donor platelet apheresis so that it can thus prevent haemolytic reactions 
due to ABO incompatibility.  
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INTRODUCTION  

Bariatric surgery is being used by individuals who wish to 
lose weight more quickly. This surgery is classified 
according to its technique in restrictive, whose surgery is 
limited only in procedures in the gastric cavity. Another 
technique used is the disabsorptive ones, in which it 
interferes in the digestion, because in it there is a deviation 
of the intestine reducing its area of absorption. However, 
there is the mixed classification, in which it is the 
combination of both the Restrictive and the Disabsortive 
techniques [1,2]. 

Currently the technique that has been most used is mixed, 
called gastric bypass with Roux-en-Y, because it restricts the 
gastric cavity and reduces the intestinal surface in contact 
with food [3]. In this technique, a part of the gastric cavity 
(about 50 mL) with the ileum, leaving the rest out of food 
traffic [1]. 

Changes in digestion and nutrient absorption are important 
aspects for weight loss. However, these have consequences 
for the patients, such as anemia, hypoalbuminemia, positive 
occult blood, presence of reducing substances and fat in 
feces [4]. 

In previous studies in which gastric bypass surgery in rats 
was performed, it was possible to analyze that there was a 
change in intestinal microbiota after surgery due to intestinal 
reconfiguration, weight change, diet and intestinal transit. It 
was possible to notice a significant change one week after 
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surgery [5]. 

The term “microbiota” refers to a community of living 
microorganisms in a particular ecological niche [6]. The 
gastrointestinal tract houses the largest and most diverse 
species of bacteria colonizing the human body that coexist in 
a balance in their host. To maintain this balance depends on 
physiological factors such as mucus, intestinal peristalsis, 
rate of epithelium exchange, pH, endogenous enzymatic 
activity [7]. 

The intestinal microbiota is mainly composed of bacteria of 
the genus Lactobacillus and Bifidobacteruim, which 
contribute significantly to the health of its host through its 
functions: antimicrobial, metabolic/nutritional, protective 
and immunological since the bacteria provoke a continuous 
response of the immune system and constitutes an important 
component of this. 

However, the intestinal microbiota is the main responsible 
for the passive production of antibodies of the ABO system, 
because the bacteria present in their cell membranes 
carbohydrates similar to the immunodominant sugars of the 
antigens A and B [8-10]. 

The development of antibodies to the ABO blood system can 
occur in two ways: natural and/or immune [9,11]. Natural 
anti-ABO antibodies begin to be produced around 3 and 6 
months of life with their maximum production occurring at 5 
to 10 years and from 65 years the antibody titre begins to 
decrease. Other substances such as dust, pollen and food also 
stimulate the production of antibodies Anti-A, Anti-B and/or 
Anti-AB [8,11]. 

Such regular antibodies may be of the IgM and IgG classes. 
Anti-A and Anti-B antibodies are IgM, which react best at 
room temperature. Anti-AB antibodies are IgG and they 
react better at 37°C and are able to cross the placental barrier 
[8,9,11,12]. 

Immune antibodies, however, are produced through 
alloimmunization that may occur through gestation or 
incompatible ABO blood transfusions, or through 
heteroimmunization of substances of animal or bacterial 
origin, such as antidifiteracy or anti-tetanus sera [8,9,11]. 

The determination of the ABO phenotype is performed in 
two steps: direct test and reverse test. The former uses 
monoclonal sera A and B to determine the presence or 
absence of ABO erythrocyte antigens of the subject. On the 
reverse side, antigen A and B are used to detect the presence 
or absence of anti-ABO antibodies in the subject's plasma. 
ABO phenotyping should be performed in all donors as well 
as at blood recipients [13]. 

The ABO phenotype is the test often performed in blood 
banks and there is always a reciprocal relationship between 
direct and reverse testing. In this way, it serves as a control 
over the other, since in case there are discrepancies between 
the expected results of both tests it is not possible to 

determine the ABO phenotyping of the individual. In these 
situations of discrepancies, the ABO classification of the 
individual is called ABO Inconclusivo, until the discrepancy 
is solved [10,13,14]. 

Antibody titration of antigens from the ABO System allows 
the semi-quantification of anti-A and anti-B antibodies. 
Generally, antibody titration in clinical analysis laboratories 
has the objective of assisting in the diagnosis of humoral 
immunodeficiencies and monitoring of hemolytic disease of 
the fetus and newborn. In blood banks, titration is performed 
in laboratory routine in most hemotherapy services, as 
strategies for the prevention of immunohemolytic 
transfusion reactions and to evaluate the results of ABO-
incompatible bone marrow transplants. As well as, anti-ABO 
antibody titration can be used to aid in the monitoring of 
solid organ transplant rejection and ABO-incompatible 
immune response [10]. 

Immediate transfusion reactions occur during or within 24 h 
after blood transfusion. Among them, acute haemolytic 
reaction, non-haemolytic febrile reaction, allergic reactions 
(mild, moderate, severe), volume overload, bacterial 
contamination, non-cardiogenic pulmonary edema, 
hypotensive reaction and nonimmune hemolysis [15]. 

Acute hemolytic reaction is the most feared in transfusion 
practice due to its severity and high mortality rate, with an 
incidence of 0.77 transfusion reactions per 100,000 
transfusions. It occurs because of the donor ABO red blood 
cell transfusion that is incompatible with the ABO anti-
blood receptor antibodies. In most cases it occurs mainly due 
to errors in the identification of patient samples [16]. 

These ABO incompatibility transfusion reactions may occur 
when there is no discrepancy in the determination of ABO 
Blood Typing. As well as, they may occur due to technical 
failures, weak ABO subgroups, alloimmunization, high anti-
ABO antibody titers and others [14]. 

Caring for platelet transfusion should take into account not 
only the patient’s weight, but also the presence of high anti-
ABO antibody titers in the blood component [13]. There is 
no consensus in the literature regarding the critical anti-ABO 
titre which should be used to avoid transfusion reactions 
with minor incompatibility. These reactions occur when the 
anti-ABO antibodies contained in the platelet 
hemocomponetes cause hemolysis of the red blood cell 
receptor [9,17,23]. 

Due to the relationship between the production of ABO 
antibodies and intestinal microbiota, this study aimed to 
evaluate whether patients who underwent bariatric surgery 
may present low ABO antibody titers to the point of causing 
an ABO typing discrepancy in these individuals. 

METHODOLOGY 

A descriptive cross-sectional survey was performed with 18 
individuals undergoing bariatric surgery (Bariatric Group) 
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and 18 individuals who did not undergo surgery, and this 
was called the Control Group. They were selection of the 
Bariatric Group and Control Group was through a personal 
interview after accepting the Informed Consent Form 
(TCLE) and a questionnaire for the research participation. 
The questionnaire presented questions such as date of birth, 
gender, whether or not the bariatric surgery was performed, 
the surgical technique performed and the year of surgery. 

The inclusion criteria for the bariatric group were 
individuals who were aged between 18 and 65 years and 
who had undergone bariatric surgery. For the control group 
they should be aged between 18 and 65 years and who stated 
that they had not performed bariatric surgery. Individuals 
above 65 years of age with AB phenotyping, pregnant 
women or women who had an abortion in the last 12 
months, and volunteers who presented the Irregular 
Antibody Test (EPI) with a Positive result could not be 
selected in the study. 

The research was approved in an Ethics Committee with 
opinion 1,269,4344 mL of blood was collected in a tube with 
the anticoagulant Ethylenediaminetetraacetic Acid (EDTA), 
for ABO phenotyping, titration of anti-A and anti-B 
antibodies, and PAI. The ABO phenotype was performed 
according to the legislation in force [13]. 

Determination of the titer of Anti-A and Anti-B antibodies 
was done according to Judd et al. [18] by serial serum 
titration of the subjects. A dilution battery for anti-ABO 
antibodies of the IgM class was performed up to 1/128 at 
room temperature (RT), in which the titer was determined 
when the last tube showed a positive intensity of 1+ intensity 
of agglutination [18]. 

The Irregular Antibody Search was performed according to 
the legislation in force [13]. For the statistical analysis, the 
percentage for sex and ABO phenotypes was performed. The 
mean and standard deviation for age were taken. The 
frequency was determined by fashion for titration of anti-
ABO antibodies. For these statistical analyzes the software 
was used using Excel® software. The D'Agostino test was 
used to evaluate normality between the age of the 
populations, since the abnormality between the individuals 
of the same group could influence the statistical results. The 
independent T-test was performed to evaluate the level of 
significance between the ABO system titles and a significant 
value of p <0.0050 using GraphPad Prism 6.0®. 

RESULTS 

When analyzing the normality of the populations, both 
presented normal, and for the bariatric individuals the 
variation was of 27.93% among this group. The variation in 
the normality of non-bariatric individuals was 24.84%. In 
this way, it was observed that both populations were 
considered normal so that the parameters could be evaluated 
between the groups. 

When the age between the groups was evaluated, there was a 
significant difference between the age of the two populations 
(Bariatric x Control) (p = <0.001). 

Of the bariatric volunteers, 89.9% were female and 11.1% 
were male. In the control group, 77.8% were female and 
22.2% were male. Regarding the ABO phenotype of the 
bariatric subjects, 50% presented the “A” phenotype, 22.2% 
to the "B" phenotype, 27.8% the “O” phenotype and no 
“AB” phenotype was found. In this way there were no 
individuals excluded from this phenotype. 

However, among the control subjects, 36.8% were from 
phenotype “A”, 10.5% from “B” phenotype, 47.4% from 
“O” phenotype and 5.3% from "AB" phenotype, being 
excluded from the research. In both groups there was no 
positive EPI, so no sample was discarded without an ABO 
classification discrepancy. 

The mean age of volunteers was 42 ± 12 years for bariatric 
volunteers and 25 ± 6 years for volunteers in the control 
group. 

Regarding the surgical technique, 83.3% of the volunteers 
underwent gastric bypass, 11.1% underwent vertical 
gastrectomy and 5.6% did not respond. 

Concerning anti-ABO antibody titers of bariatric volunteers 
with "O" phenotype the frequent anti-A titre was 8 and anti-
B was 4. However, for phenotype A the usual anti-B titre 
was 8, in phenotype B the common anti-A titre was 2. Of all 
the phenotypes that had anti-A the frequent titre of 
antibodies was 4 and anti-B of 8 (Table 1). In the 
volunteers, the anti-A titre was 64 and anti-B was 8, in 
phenotype A the common title was 16, in phenotype B there 
was no frequent titre because only two individuals had this 
title phenotype and presented different titers. Among all 
ABO phenotypes in the control group, the usual anti-A titre 
was 64 and anti-B 16 (Table 2). 

Table 1. Fashion of anti-A and anti-B antibody titers in 
bariatric volunteers. 

Phenotypes / Antibodies Anti-A Anti-B 

O 8 4 

A - 8 

B 2 - 

General (phenotypes A, B 
and O) 

8 16 
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Table 2. Fashion of the anti-A and anti-B antibody titers in 
the volunteers of the control group. 

Phenotypes / Antibodies Anti-A Anti-B 

O 64 8 

A - 16 

B NH* - 

General (phenotypes A, B and 

O) 

64 16 

*NH: There was no title frequency

Table 3 shows the frequency of anti-A and anti-B titers in 
relation to the period of bariatric surgery and Table 4 shows 
the frequency of anti-A and anti-B titers in relation to the 
surgical technique performed. 

Table 3. Frequency of anti-A and anti-B titers in relation to 
the period of bariatric surgery. 

Antibodies/Time 0-11 1-5
years

06-
Oct 

11-15
years

months Years 
Anti-A -* 16 4 2 
Anti-B 32 8 4 8 

*: In the period of 0-11 months, there was no frequent title 
for anti-A, since only one volunteer was part of this group, 
and this one presents phenotype A, justifying the value of 
Anti-B 

Table 4. Fashion of Anti-A and Anti-B titers according to 
the surgical technique. 

Antibodies / Technique Gastrectomy Bypaas 

Anti-A 8 4 

Anti-B NH* 8 

*NH: there was no title frequency

A significant difference between the titre of anti-A 
antibodies (Phenotype O and B) among the individuals 
studied was found (p = 0.0022). There was no significant 
difference between the titers of anti-B antibodies (Phenotype 
O and A) among the individuals studied (p = 0.5377) 
(Figure 1). 

There was a significant difference between the titre of anti-B 
antibodies (Phenotype A) among the individuals studied (p = 
0.0019). 
For the titre of anti-A antibodies (Phenotype B) it was not 
possible to determine the difference between the groups, 
since the number of non-bariatric Group B subjects was 
lower than the bariatric group. 
There was no significant difference between the titre of anti-
A antibodies (Phenotype O) among the individuals studied 
(p = 0,2800). 
There was no significant difference between the titers of 
anti-B antibodies (Phenotype O) among the individuals 
studied (p = 0.0993). 

Figure 1. Variation of anti-A and anti-B titers among the populations studied. 

DISCUSSION 

In the studies of Joia-Neto et al. (2010), Valezi and Machado 
(2011), Marchesine and Nicareta (2014) and Silva et al. 
(2014), it was observed that the majority of the persons 
undergoing bariatric surgery were female, 63.7%, 77.3%, 

72.1% and 81.4% of the population, respectively.2,4,19,20 
study was also evidenced a predominance of the female sex 
being 89.9% of the population. 

The mean age in this study was 42 ± 12 years, which is 
related to other studies such as that of Marchesine (2014), in 
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which the mean age was 41.2 years, in the study by Joia-
Neto (2010), whose mean was of 41.13 ± 9.22 years and 
Valezi (2014) in whom the mean was 35.9 ± 12.2 years. 
[4,19] 

Novaretti et al. (2000) studied the blood groups in Caucasoid 
and Negroid blood donors in the city of São Paulo and 
observed the frequency of phenotypes of the ABO System, 
with phenotype A being 46.52%, phenotype A 39 , 45%, 
phenotype B 11.51% and phenotype AB 2.52% .20 Baiochi 
et al. (2007) also observed this frequency of the phenotypes 
and in the O phenotype the frequency was 50.67%, 
phenotype A was 32 , 17%, phenotype B was 13.45 and 
phenotype AB was 3.71% .[22] 

This frequency was observed in the control group, in which 
a frequency of 36.8% of the "A" phenotype, 10.5% of the 
"B" phenotype, 47.4% to the "O" phenotype and 5, 3% to the 
"AB" phenotype and was different in the bariatric 
population, 50% of which were of the "A" phenotype, 22.2% 
to the "B" phenotype, 27.8% to the "O" phenotype and none 
belonging to the phenotype "AB". It may be justified 
because the sample number is small. 

In the study by Geraldo (2016) the frequency of anti-A and 
anti-B was observed in the studied population and it was 
observed that the frequency of TA in both anti-A and anti-B 
was 32.23 Already France 2011) compared antibody titers 
according to sex and age, with similar titers in both sexes, 
and that the titer of both anti-A and anti-B antibodies tended 
to be lower in those aged over 30 years. The mean titer 
between the ages of 19-20 years was 32 and at the age of 40-
49 it was 16.12 In that study the frequent titre in the 
volunteers of the control group was 64 for anti-A and 16 on 
anti-B. In the bariatric group it was 8 for anti-A and 16 for 
anti-B. There are no studies or reports on the titre of 
antibodies in patients who have undergone bariatric surgery. 

In this study, there was a significant difference between the 
titre of anti-B antibodies (Phenotype A) and between the 
titers of anti-A antibodies (Phenotype O and B) among the 
individuals studied. However, it was possible to observe a 
tendency in the bariatric group to have lower titers of anti-
ABO antibodies in relation to the control group. It is known 
that in the elderly the ABO antibody titre decreases after age 
65. [8,11]

In individuals over the age of 65, there is a change in the 
intestinal microbiota due to changes in diet as well as a 
decrease in the function of the immune system.[24] 

It is likely that in bariatric subjects there will be a change in 
the microbiota or adaptation of the same over the years thus 
providing a decrease in the ABO antibody titer. 

Pentraxin-3 (PTX3) is an innate humoral immune system 
protein that plays an important role in protecting against 
infections, controlling inflammation and matrix deposition. 
Tonial and colleagues (2019) showed that patients returned 

to decreased (normal) levels in PTX3 concentration after 
bariatric surgery.[25] 

There is a potential risk of transfusion reaction in 
incompatible ABO platelet units when there are high 
antibody titers. Bazigou and colleagues (2015) in the study 
defined that titles greater than 64 are already considered high 
titles. [15] In the present study, we found that patients who 
underwent bariatric surgery maintained lower anti-ABO 
antibody titers than those considered critical. Gambero and 
colleagues (2011) observed a frequency of 12.8% for donors 
considered dangerous with a title above 128.8. In this 
research, there was a tendency for more low titers in 
bariatric volunteers, who may be potential donors for platelet 
apheresis. However, it is important to note that in the present 
study, antibody titers in blood donors were not analyzed. 
The assignment of bariatric individuals as potential donors 
of platelets by apheresis must be performed with caution, 
since blood donation should be an act of solidarity, but that 
does not pose risks to the blood donor itself.[26] 

CONCLUSION 

Therefore, there was a decrease in the anti-A antibody titre 
in the "O" and "B" Phenotype and in the anti-B titre in the 
Blood Phenotype A but did not generate discrepancies when 
the ABO phenotype was done. In order to have greater 
reliability in the results, we must make new studies with the 
largest sample number. Because individuals undergoing 
bariatric surgery may be potential donors of platelets for 
apheresis thus avoiding transfusion reactions and increasing 
the number of blood components for the blood bank. 
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