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Antibody titers in Group O platelet 
donors
Anita Amar Tendulkar, Puneet Ashok Jain, Sanjay Velaye

Abstract:
BACKGROUND AND OBJECTIVES: The occurrence of hemolysis due to transfusion of ABO plasma‑incompatible 
platelets  (PLTs) is challenging. There has been no consensus for critical antibody titers in the transfusion 
community. This study was conducted to understand the trends of anti‑A and anti‑B antibody titer levels in O 
group donors and to identify any specific patterns of distribution in relation to age and gender.

MATERIALS AND METHODS: A total of 1635 Group O PLT donors were randomly selected for this prospective 
study. Serial 2‑fold doubling dilutions were prepared for each sample to calculate the titer of anti‑A and anti‑B in a 
standard 96 well micro‑plate. Tube technique was used for comparison with the microplate method for 100 samples.

RESULTS: Out of 1635 donors, 1430  (87.46%) were males and 205  (12.54%) were females. The median 
titer for anti‑A and anti‑B was 128 with range from 4 to 2048. Spearman’s correlation coefficient for microplate 
versus tube technique was estimated to be 0.803 (P < 0.01, two‑tailed). 57.12% and 51.19% of all donors had 
titers ≥128 for anti‑A and anti‑B, respectively. The geometric mean of anti‑A and anti‑B was 155.7 and 137.28, 
respectively. The titers were significantly higher (P < 0.001) in female donors. An inverse relation between titer 
levels and age was seen.

CONCLUSION: Microplate can be used to perform titers in resource‑constrained settings. Screening for critical 
titers in O group donors is essential as they are more implicated in hemolytic transfusion reactions. In the 
absence of a global consensus on this topic, institutes may need to formulate their own guidelines on handling 
ABO plasma‑incompatible PLT transfusions.
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Understanding issues related to ABO 
compatibility for the purpose of platelet (PLT) 

transfusion is necessary.[1] Maintaining platelet 
concentrate  (PC) inventory is a challenging 
task due to a high demand and a short shelf life 
of the product. Although guidelines suggest 
the transfusion of ABO‑compatible PC, it is an 
acceptable practice to transfuse other blood 
group  PCs.[2] Intravascular hemolysis due to 
passively transferred antibodies in a minor 
ABO‑incompatible PC transfusion can cause 
severe morbidity and mortality. These antibodies 
are naturally occurring anti‑A and anti‑B of IgM 
type and can readily activate complement leading 
to hemolysis.[3] Many recent studies have focused 
on the role of antibody titers in the causation of 
hemolytic transfusion reactions  (HTRs). Case 
reports from different workers have tried to 
report the titer levels which may be considered 
dangerous.[4,5] There has been a growing interest 
in defining safe or critical titer levels for the 
purpose of issuing a minor incompatible PC. 

However, there is a lack of consensus over what 
constitutes a safe titer level because of differences 
in methodologies adopted to quantify titers, type, 
and class of antibody detected, and the lack of 
studies necessary to correlate these methods.[6‑8]

A review of literature indicates that titers 
between 16 and 600 may be clinically relevant.[4] 
The United Kingdom have addressed the issue 
by implementing a policy to screen all O 
group donors for IgM titers and label those 
with titers  ≥100 as “high‑titer” and allowed 
to be transfused only to O group patients.[9] 
However, there is no recommended standard 
in the blood bank community.[3] In India, there 
is a dearth of national standards of practice to 
guide ABO‑incompatible PLT transfusions. 
This is coupled with a paucity of data on titer 
levels in Indian population with only a few 
reports about them.[10‑12] Our institute follows 
a policy of performing titer levels and doing 
a plasma volume reduction before issuing a 
plasma ABO‑incompatible PC. However, volume 
reduction needs time, technical expertise, and 
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causes PLT loss.[13] This study screens Group O PLT donors 
for anti‑A and anti‑B titers. Our O group donor population 
is 40%, and many can be high titer. The aim was to identify 
the isoagglutinin levels in them. We did a manual microplate 
method to evaluate titers as it is known to be faster and 
cost‑effective.[14] We compared the manual microplate method 
with conventional tube technique.

Materials and Methods

Study setting
The study was conducted in a tertiary care oncology center over 
a period of 4 months from June to September 2014. The study 
protocol was approved by the Institutional Ethics Committee 
of the hospital.

Study population
The study population comprised Group O donors presenting 
for blood or PLT donation after being declared fit as per 
national guidelines for donor selection.

Samples and reagents
Plasma from blood samples collected at the time of donation in 
3 ml ethylenediaminetetraacetic acid vacutainers was used to study 
titers. The vacutainers were centrifuged at 2500 rpm for 3 min. All 
samples were subjected to titration for anti‑A and anti‑B antibodies 
by microplate method. In‑house freshly prepared pooled cells 
of Group A1, and B were used for titer studies. The cells were 
prepared daily using departmental standard operating procedures 
and subjected to quality control check before use. There was no 
variation in antigen expression of pooled cells as ascertained by 
the strength of agglutination with commercial antisera.

Methods
1635 O group donors were randomly selected for the purpose 
of the study. A  standard 96 well, “U” bottom polystyrene 
microplate  (Greiner™) was used to study the titers. The 
methodology was adapted from principles of using microplate 
technique for ABO typing.[15] Two rows of serial 2‑fold doubling 
dilutions were prepared for each sample to calculate titer of 
anti‑A and anti‑B. Testing was performed for dilutions 1:2, 1:4, 
1:8, 1:16, 1:32, 1:64, 1:128, 1:256, 1:512 and 1:1024. If necessary, 
higher dilutions were assessed. Each microplate sufficed testing 
for 4 donors. Multichannel pipettes were calibrated periodically 
and used to load the wells due to their accuracy and ease of 
performance of test and lesser time required to load the wells. 
A 3% suspension of pooled cells prepared as described above 
was used for titer study. The plates were incubated for 15 min 
and centrifuged in a microplate centrifuge  (Labofuge 400, 
Heraeus, Inc.,), for 30 s at 400 rpm. Microplates were later kept on 
a mechanical agitator (Titramax 1000, Heidolph, Inc.,) at 900 rpm 
for 1 min. The agglutination was read manually by placing the 
microplate at 45° angle to the horizontal for 15 s and observing a 
streaming pattern of cells. The plates were read by observing the 
under‑surface for better visualization of the agglutinates which 
was read as a positive result and turbid smooth suspension as 
a negative result. One hundred samples were run in parallel 
by the tube and microplate technique to compare between the 
two methods. All the samples were run using the same batch 
of pooled cells on a given day. The reporting was done by one 
observer and these results were verified by another person. 
Both the observers were blind to the microplate results while 

reporting results on tube technique. Antibody titer was reported 
as the reciprocal of the highest dilution of plasma that produced 
a visible macroscopic agglutination.

Statistical analysis
Data related to donor demographic characteristics such as 
age and gender was reported using descriptive statistics. The 
sample was corrected for gender, and statistical analysis was 
performed using Mann–Whitney U‑test. Two‑tailed Spearman’s 
correlation coefficient (r vs. r2) was calculated for tube technique 
and microplate method. Concordance for microplate with tube 
technique was calculated using parameters such as single tube 
difference, dual tube difference, and percentage concordance.

Results

O group donors were randomly selected for the study (n = 1635). 
Of these, 1430  (87.46%) were males, and 205 (12.54%) were 
females.

To compare the efficacy of microplate method with a standard 
reference method (tube), we tested 100 samples out of these 
1635. Spearman’s correlation coefficient for tube technique 
versus microplate method  (r vs. r2) was estimated to be 
0.803 (P < 0.01, two‑tailed). 40% of samples matched accurately 
in both techniques. In the remainder 60% samples, microplate 
showed one tube higher reading in 40/60 samples.

The mean age of our study population was 30.96  years. 
Distribution of anti‑A and anti‑B titers in donor population is 
represented in Table 1. The antibody titer frequency in donors 
is represented in Figures 1 and 2. The anti‑A and anti‑B titer 
were ≥128 in 57.12% and 51.19% of all donors, respectively. 
The Anti‑A and anti‑B titer were ≥64 in 79.9% and 76.33% of 
all donors, respectively. Across the entire donor population, the 
anti‑A titers were significantly higher (P < 0.001) as compared 
to anti‑B titers. Among the female donors anti‑A and anti‑B 
titers were significantly higher  (P  <  0.001) when compared 
to males. There is an inverse relation between titer levels and 
age (males: anti‑A and anti‑B, females: anti‑B) with titer levels 
reducing as age progressed [Figures 3, 4 and 6].

Titer levels as per age are shown in Tables 2 and 3. We found 
the titers were significantly higher (P < 0.01) in donors of age 
18–29 years. Fifty two percent of our donor population belongs 
to this age group. The inverse relation of titer and age was not 
seen in females for anti‑A [Figure 5].

Discussion

This study examines the prevalence of high titers in Group O 
donors in our setting. Products from such donors can lead 

Table 1: Description of overall distribution of anti‑A 
and anti‑B titers in donor population  (n=1635)
Descriptive Anti‑A Anti‑B
Median 109.52 96.76
Geometric mean 155.7 137.28
SD 157.45 152.92
Range 4-1024 4-2048
SD = Standard deviation
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manual microplate and tube method. The studies comparing 
CAT‑based methods with tube technique have reported similar 
concordance between the two methods.[4] We found that with 
proper standardization and validation, the microplate can be 
an acceptable method. We hope that these findings would 
help resource‑constrained setups to consider microplate as 
against CAT‑based techniques which need expertise and 
higher investments.[17] The implementation of microplate‑based 

to a fatal intravascular HTR if minor ABO‑incompatible PLT 
transfusions are attempted.[13,16] We explored the advantages of 
using a microplate method for performing titers. Literature cites 
column agglutination technology (CAT) and tube techniques 
for the same.[4,6‑8] To the best of our knowledge, this is the 
first study in our region assessing the microplate method for 
performing antibody titers.

This study showed a correlation of 0.803  (Spearman’s 
correlation coefficient) and a concordance of 40% between 

Figure 2: Frequency distribution of anti‑B in all donors
Figure 1: Frequency distribution of anti‑A in all donors

Figure 3: Age‑wise distribution of anti‑A in males Figure 4: Age‑wise distribution of anti‑B in males

Figure 5: Age‑wise distribution of anti‑A in females

Figure 6: Age‑wise distribution of anti‑B in females
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technique requires minimal training of existing staff and 
can be performed using in‑house prepared reagents.[14] The 
technique has an advantage of high throughput, less time, 
and high sensitivity. Compared to tube method, it requires 
lesser reagents and working space. From our findings, we can 
conclude that among other benefits, microplate testing for 
antibody titers does not give any false negative results.

The median titers for anti‑A and anti‑B were 128 in our study. 
Out of 1635, 57.12% and 51.19% donors had titers ≥128 for 
anti‑A and anti‑B, respectively. Literature reports on titers in 
white population are available however methods of titration 

vary.[4,18] Our results are similar to those reported in Asians and 
Africans as compared to Caucasians.[19,20] A high isoagglutinin 
titer in the Asian and Black populations has been attributed 
to increased the incidences of mosquito bites and intestinal 
parasitic infections.[21] Among O group individuals, high titers 
of ABO antibodies (IgM) and hemolysins (IgG) can be due to 
vaccination and other antigen exposures such as pregnancy, 
and transfusions.[22] The levels of naturally occurring antibodies 
depend on the ethnic background of the donors and also on 
environmental factors.[19,23] These titers levels can change over a 
period as cited in a study on Japanese population. The reasons 
cited for titer reduction were betterment of environmental 
hygiene leading to lesser parasitic and enteric infections along 
with higher consumption of processed food by the Japanese 
donors as compared to other Asiatic population.[24]

Josephson et al.[4] found a high prevalence of Group O apheresis 
donors having titers of ≥64 for IgM and ≥256 for IgG using 
gel CAT. The critical titer value of 64 and 256 was selected 
based on cited literature.[25‑27] The authors agreed that there 
was no consensus on a definitive value for critical titers. If 
our study considers a critical titer value of 64 for IgM, then 
79.9% and 76.33% of our donors have anti‑A and anti‑B titers, 
respectively. Thus, this percentage is more than that reported 
by other studies.[4,28]

In the United States, regulatory agencies including the 
American Association of Blood Banks and College of American 
Pathologists mandates the blood banks to have the policy to 
prevent HTR from plasma‑incompatible products.[3] In the 
absence of regulation, coupled with a lack of consensus over 
a critical titer level and a large proportion of O group donors 
showing antibody titers ≥64 in our country, there are high 
chances of an HTR. In our institute, the percentage of out of 
group PLT transfusions is about 10.5% of all PLT transfusions. 
Hence, it would be prudent to consider methods to reduce 
hazards caused by such ABO‑incompatible PLT transfusions.

We studied the age‑wise distribution of titers in O group 
donors. The mean age of the donors was 30.96  years, and 
52.41% of donors belong to age group of 18–29 years. 85.88% 
and 83.66% of donations from this age group have titers ≥64 
for anti‑A and anti‑B respectively. Hence, the chances of finding 
Group “O” PLTs with titers <64 is miniscule. Thus, we find it 
beneficial to screen all O group donors for isoagglutinin titers. 
Similar findings are also reflected in a report from Brazil,[18] 
wherein the authors have found a higher mean titer level in 
younger population.

We studied the gender‑wise distribution of titers and found 
the titers to be higher in females as compared to males 
across all age groups. The study highlighted a rising trend 
for titers of anti‑A in females after 40 years of age. This can 
be attributed to the immune exposures such as pregnancy 
and vaccinations.[22] An opposite trend is revealed in males, 
with titer level progressively reducing in men across all age 
groups. Similar findings have been reported from Brazilian 
population.[18]

We studied the antibody titer levels and their distribution 
in our donors to help us in understanding the trends and 

Table 2: Age‑related distribution of titers in O group 
male donors

Gender (male) P
Age (years) 18-29 30-39 40-49 50 above
Donors 
(percentage of 
total donors)

718 (43.91) 432 (26.42) 198 (12.11) 82 (5.02)

Anti‑A
Median 128 64 64 64
Geometric 
mean

175.19 135.20 110.3 94.83

Range 4-1024 4-1024 8-512 8-512
Titer

≥128 63.65a 49.77 41.92 37.80a 0.01
≥64 84.54 73.15 70.71 73.17

Anti‑B
Median 128 64 64 64
Geometric 
mean

153.19 124.51 106.1 77.95

Range 4-2048 4-2048 4-512 8-512
Titer (%)

≥128 57.66a 42.59 39.9 28.04a 0.01
≥64 82.45 70.83 67.17 56.10

aMann-Whitney U‑test

Table 3: Age‑related distribution of titers in O group 
female donors

Gender (female) P
Age (years) 18-29 30-39 40-49 50 above
Donors (percentage 
of total donors)

139 (8.5) 38 (2.32) 18 (1.1) 10 (0.61)

Anti‑A
Median 256 64 128 192
Geometric mean 218.59 146.53 135.11 236.1
Range 8-1024 32-512 16-256 32-512
Titer (%)

≥128 80.58b 47.37 66.67b 60 0.01
≥64 92.8 84.21 83.33 80

Anti‑B
Median 128 128 96 96
Geometric mean 181.35 129.26 119.11 101.6
Range 8-1024 16-256 16-256 8-256
Titer (%)

≥128 72.66b 57.90 50 50 0.01
≥64 89.93 73.68 66.67 60

bMann-Whitney U‑test
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ameliorating the problems associated with ABO‑incompatible 
PLT transfusions. The last published data on this topic was 
studied by Indian authors three decades ago.[11,12,29] The range 
of titers implicated in HTR is between 32 and 16,384 in saline 
phase.[3] Hence, there is a need to develop a screening program 
for O group donors, especially in areas having higher density of 
such donors. In our study, we found titers in O group donors 
ranging from 4 to 1024 for anti‑A and 4 to 2048 for anti‑B. 
Issues to be considered while developing such a program 
include serologic technique (manual tube versus microplate 
versus gel CAT on automated platform), the antibody to 
be studied  (IgM, IgG), determining a threshold for critical 
antibody titer, performance of serial titration versus single 
predetermined dilution.[4,6]

We estimated IgM antibody titers in O group donors. The IgG 
and hemolysin test also help in predicting the possibility of 
HTR. However, it has been reported that hemolysins are found 
in higher percentage of donors with IgM titers ≥64.[10]

It has been reported that lifestyle changes are associated with 
changes in titer levels.[30] Hence, it would be prudent to screen 
the donors for titers at each visit to look for any changes in 
titer levels.

Conclusion

To summarize, our study shows that manual microplate 
technique can be used as a reliable method to perform titers in 
resource‑constrained settings. There is a need to define critical 
titer values in O group donors as they are more implicated 
in HTRs. In the absence of a global consensus on this topic, 
institutes may need to formulate their own guidelines on 
handling ABO plasma‑incompatible PLT transfusions.
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