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ABSTRACT
Introduction: Selective immunoglobulin A (IgA) deficiency is the most common primary immunodeficiency. Individuals that 

are IgA deficient can develop anti IgA antibodies. When this occurs, transfusion of blood products containing IgA can lead to 
severe anaphylactic transfusion reactions.

Objective: The objective of this study was to investigate the IgA levels among whole blood donors (WBD) and random plate-
let apheresis donors (RPAD). Level between both groups using ELISA method was compared. Reference range value of IgA 
obtained by ELISA was compared with the values established using nephelometry.

Materials and Methods: This study involved 213 subjects. 168 of whole blood donors (WBD), 25 of regular platelet apheresis 
donors (RPAD) and 20 healthy non-blood donors (NBD) were recruited. IgA levels were measured using ELISA method. None of 
study subjects was IgA deficient. However, there was a significant difference in the IgA levels between WBD and RPAD and 
between the non-blood donors and RPAD. 

Results and Discussion: Comparison of the reference range of IgA obtained in this study (using ELISA) with that established 
using nephelometry showed that higher reference value was achieved using ELISA. This variation is most likely due to the dif-
ferences in the two analytical methods and also due to small sample size in this study. From this study, we observed that there is 
a significant difference in IgA level between WBD and RPAD. The mechanism of low median level of IgA in RPAD requires fur-
ther investigation. It is probably due to the adsorbed IgA on the platelet surface. However, this lower IgA level is not harmful 
and might be a transient condition.

Conclusion: The prevalence of IgA deficiency and anaphylactic transfusion reaction related to IgA deficiency is probably 
very low in Malaysian population. The limitation of this study was due to the small number of samples used in the study. 
Therefore, there is a need for further study all over Malaysia, using a larger sample size, in order to get the true prevalence of 
IgA deficiency in the country and contribute to IgA deficiency registry at the national level.
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INTRODUCTION

Immunoglobulin A (IgA) antibody plays an essential role in defence 
of body mucous linings, which include gastrointestinal linings, geni-
to-urinary tract, respiratory tract and other mucosal surfaces. It is pro-
duced in abundant amount on mucosal linings more than all other types 
of antibodies (IgE, IgG, IgD and IgM)1). Between three to five grams of 
IgA are secreted into the intestinal lumen each day2) and this is said to 
account to 75% of the total immunoglobulin produced in the entire 
body3). It can be found in mucous secretions, including tears, saliva, 
colostrum and secretions from the genitourinary tract, gastrointestinal 
tract, prostate and respiratory epithelium. It is also found in small 
amounts in blood- known as serum IgA.

Individuals that are IgA (Immunoglobulin A) deficient have the 
potential to become immunized and develop anti IgA antibodies. When 
this occurs, subsequent transfusion of blood products containing IgA 
protein can lead to life threatening anaphylactic reactions. According to 

a study in Northern Indian population, IgA antibodies can be found 
present in about 44 per cent of IgA deficient individuals. Such individu-
als that have been immunized should be transfused only blood products 
and components deficient in IgA. These blood products can be obtained 
from known IgA deficient blood donors or by physically removing IgA 
from blood components, such as by washing red cell components with 
saline. Every blood transfusion center should therefore have a donor 
registry of IgA deficient donors, depending on the prevalence of IgA 
deficiency in the population4,5).

Many plasma antibodies have been described in subjects with selec-
tive IgA deficiency (SIgAD). The antibodies of clinical significance in 
these subjects are antibodies to human IgA, since they may produce 
potentially fatal anaphylactic reactions on exposure to human IgA6). The 
diagnosis of an IgA anaphylactic transfusion reaction is established by 
showing an IgA-antibody in the patient's serum. SIgAD is also present 
in healthy individuals, with varying racial prevalence from as high as 1 : 
328 in Americans7), to as low as 1 : 18 500 in Japanese8). Most laborato-
ries define an immunoglobulin A (IgA) concentration of less than 5 mg/

   C   2019 Japan Health Sciences University
             & Japan International Cultural Exchange Foundation



Sirajo A. D. et al. 279

dL as IgA deficiency and a concentration of less than 0·05 mg/dL as 
absolute IgA deficiency9).

In the Malaysian setting of transfusion medicine units in various 
hospitals under the ministry of health, the tertiary blood banking centres 
including the national blood centre, there is yet to be established any 
IgA deficient donor registry that can provide IgA deficient blood prod-
ucts in the event of an encounter with anaphylactic blood transfusion 
reaction in patients that are deficient in serum IgA. Though such cases 
are rare in the general population, it is important to make provision in 
the event of such unexpected occurrences.

The objective of this study was to assess the levels of IgA among 
whole blood and regular platelet apheresis donors. For the purpose of 
this preliminary study, we employed ELISA in the determination of 
serum IgA levels in our blood donors, with the aim of screening the 
donors for possible IgA deficiency.

MATERIALS  AND  METHODS

Total of 168 whole blood donors (WBD), 25 regular platelet aphere-
sis donors (RPAD)) attending Hospital Universiti Sains Malaysia 
(HUSM) Transfusion Medicine Unit was recruited. This study took one 
year in duration. The study was approved by the ethical committee, 
School of Medical Sciences, Universiti Sains Malaysia (USM).

The WBD were either first time donors or recurrent donors. A regu-
lar platelet apheresis donor is defined as one who makes apheresis dona-
tion at least 5 times within the last 18 months. 

Blood samples were also taken from 20 healthy non-blood donor 
volunteer subjects, with history of an uneventful blood transfusion. The 
aim is to measure their serum IgA level, which will serve as a basis for 
validation of the international reference range of IgA levels.

The subjects that consented for the study underwent normal blood 
donation procedure. The blood collection was done at the blood dona-
tion centre following the usual blood collection procedure carried out by 
the transfusion unit. The samples were taken using plain bottle and 

required only 1 ml for this study. 
Serum IgA levels were measured using IMMUNO-TEK Human IgA 

enzyme-linked immunosorbent assay (ELISA) KIT (ZeptoMetrix 
Corporation, Buffalo, New York using g/L as the unit of measurement. 
This kit is designed for the measurement of human IgA in serum, plas-
ma, hybridoma cell supernatants, ascites or other biological fluids.

Calculation of results

In calculating the results, the duplicate readings for each standard 
and sample were averaged, and subtracted the zero optical density. A 
standard curve was created by analysing the data using computer soft-
ware which capable of generating a multi parameter logistic curve-fit, 
which plotted the mean absorbance for each standard on the x-axis 
against the IgA concentration on the y-axis and drew the best fit curve 
through the points on the graph. Since the samples have been diluted, 
the concentration read from the standard curve was multiplied by the 
dilution factor, which is 40000. At last, we did unit conversion from 
nanogram per millilitre (ng/mL) into gram per litre (g/L). This was done 
by dividing the results (after adding the dilution factor) by 106).

The statistical analysis was performed using the statistical package 
programmed for social sciences (SPSS) software version 20 for win-
dows. Normality test was performed to determine the statistical analysis 
to be used whether parametric or non-parametric. Man Whitney test was 
used to determine the difference in median IgA between the groups.

RESULTS

A total of 213 samples were obtained for this study. This number 
comprised of 168 samples from WBD, 42 samples from RPAD and 20 
samples obtained from healthy subjects used for validation of the IgA 
reference range. For the platelet apheresis, only 25 RPAD were avail-
able at the time of this study. We were able to achieve 42 samples from 
a repeat donation at different times made by some of the donors. 

All the WBD were adults above 17 years of age as specified in the 
inclusion criteria. Majority of them were males (86%), with their ages 
ranging from 23 to 55 years (mean age = 38.9).

All the RPADs were adults above the age of 26 years, with mean 
age of 42 years. Majority were males (95%) and of Malay race (88%). 
The mean frequency of donation in the past 2 years was 12 times, with 
some donating only 8 times while few donated as much as 36 times.

Twenty healthy subjects who were not blood donors, but had a his-
tory of a previous uneventful blood transfusion due to an acute ailment, 
were also included in this study. The aim is to measure their serum IgA 
level, which will serve as a basis for validation of the international ref-
erence range of IgA levels. Their ages ranged from 29 to 52 years, with 
mean age of 34.8 years. Majority were females (70%) and Malays 
(75%).

Table 1. Median IgA level for WBD and RPAD
  Median (IQR)

   Variable WBD   RPAD Z statistics P value*

   
IgA (g/L)
 3.666 (1.93) 2.949(1.26) -2.621 0.01

* Mann-Whitney test

Table 2. Median IgA level for non-blood donors (NBD) and 
RPAD

  Median (IQR)

   Variable NBD RPAD Z  statistics P value*

   
IgA (g/L)
 3.56 (1.74) 2.94(1.26) -1.988 0.04

*Mann-Whitney test

Table 3. Correlation of IgA levels and age of donors
  IgA levels Age

  

IgA_level Pearson Correlation 1 .035
 Sig. (2-tailed)  .599
 N 237 230
Age Pearson Correlation .035 1
 Sig. (2-tailed) .599 
 N 230 230

r = 0.035; p = 0.599

Table 4. Median IgA level between sex groups
 Median (IQR)  

   Sex Males Females Z statistics† P value*

   
IgA (g/L)
 3.50 (1.95) 4.27 (2.17) -1.501 0.132

*Mann Whitney Test

Table 5. Median IgA level between ethnic groups
   Ethnic group Median (IQR) Z Statistic P value

Malay 3.70 (2.00) 9.271  0.01*
Chinese  3.14 (1.52)
Indians 4.99 (1.99)
Malay and Chinese    0.00†

*Kruskal Wallis Test

†Man Whitney Test of individual pair was negative except for Malay and 

Chinese pair
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Comparison of serum IgA levels between WBD and RPAD

The results of the serum IgA obtained showed a skewed pattern of 
distribution for both WBD and RPAD. For this reason, we employed 
Mann-Whitney test for analysis of the results. Table 1 showed that there 
is a significant difference in the serum IgA level between the two groups 
(p = 0.01). The median and interquartile range for WBD was 3.666 and 
1.93, while the median and interquartile range for RPAD was 2.949 and 
1.26. (Table 1)

Comparison of serum IgA levels between non-blood 
donors and RPAD 

The lowest IgA level that was found in the 20 healthy volunteers 
2.08 g/L, while the highest that was obtainable was 5.0 g/L. The mean 
IgA level for this group was 4.10 g/L, with standard deviation of 1.03. 

Man-Whitney analysis in Table 2 showed that there is a significant 
difference in the serum IgA level between the non-blood donors and 
RPAD (p = 0.04). The median and interquartile range for non-blood 
donors were 3.56 and 1.74, while the median and interquartile range for 
RPAD were 2.94 and 1.26. (Table 2)

Comparison of age group of donors between WBD and 
RPAD

The ages of WBD ranged from 23-55 years, with mean age of 38.9 
years. Subjects with 32 years were the highest number of donors (18%). 
For RPAD, their ages ranged from 27-53 years, with mean age of 42 
years. Subjects with ages 39, 49 and 53 were the highest number of 
donors. A comparison of age group of donors between WBD and RPAD 
showed a significant difference between the two groups in terms of their 
ages of donation (p = 0.01), with RPAD seen in the higher age group. 

Comparisons of IgA levels among various age groups

In comparing the IgA levels in among various age groups, correla-
tion study showed that there is no correlation between IgA levels and 
age. (p = 0.59). This indicates that IgA level is not affected by age 
among our study population, though this study did not include subjects 
at the extremes of age. Reports have shown that IgA levels are influ-
enced by age, particularly in young children and the elderly10). (Table 3)

Comparison of IgA levels between sex groups 

Comparison of IgA levels between sex groups in all the study sub-
jects showed that the median IgA levels for females was higher (4.27 g/
L) compared to males (3.50). This can be related to the findings in an 
Australian study by Ammanan I. & Hong R., 1971 which showed the 
rates of getting subnormal IgA IgA levels to be greater in men than in 
women (0.19% vs 0.014%). (Table 4)

Comparison of IgA levels between ethnic groups

Comparison of IgA levels between the three ethnic groups that par-
ticipated in this study (Malays, Indians and Chinese) revealed that 
Indians had the highest median IgA level of 4.99 g/L. The Malays had 
median IgA level of 3.70 g/L, while Chinese population had a lower 
value of 3.14 g/L.(Table 5)

DISCUSSION

In this study, we attempted to assess the serum IgA levels in 213 
samples obtained from the subjects that were enrolled into the study. 
None of the study subjects was found to be IgA deficient. 

ELISA was used for the first time in 1999 to monitor IgA deficiency 
among the blood donors. Its sensitivity was 0.0001 g/L for the IgA mea-
surement11). Using the same principle, we employed the ELISA test for 
measuring the serum IgA level. Our findings showed that ELISA was a 
virtuous screening test for IgA deficiency which compromised quantita-
tive and sensitive. 

Moreover, ELISA can be automated and made user friendly by pre-
paring microwell plates in bulk. 

In addition, ELISA can be automated and also a user friendly in 
way of preparing microwell plates in bulk. The results in this study were 

also found in previous study from other Asian countries like India, 
Japan and China, where the prevalence of IgA deficiency has been testi-
fied to be as low as 0:3818, 1:18500 and 7:22609, respectively8,12,13). In 
Caucasians, the prevalence of IgA deficiency was more common and 
people of European decent. In previous study from Spain14), the preva-
lence of IgA deficiency in blood donors was found to be as high as 
1:163, varying in other European countries to as low as 1:700. One 
study in USA found the prevalence of IgA deficiency in blood donors to 
be as high as 1:3207). Our blood donors have very low prevalence of IgA 
deficiency could be due to the bias selection because symptomatic IgA 
deficient individuals would have been deferred as blood donors.

The IgA deficiency varies among the literature from 1 mg/dl to 10 
mg/dl and may imitate the sensitivity of the techniques applied (refer to 
Table 1 in the literature review). For example, two different studies 
defined IgA deficiency as < 10 mg/dl and < 5 mg/dl, respectively11,14). 
One study showed an inverse relationship between sensitivity of the 
technique used and frequency of the IgA deficiency. Meanwhile in the 
other two studies from the same country applying two different methods 
have found different prevalence. The study that used nephelometry for 
screening showed prevalence as 1:163, whereas the other study found 
prevalence as 1:655 as they used ELISA for screening.

Our data suggested that using a cut-off of 50 mg/dl (0.5g/L), the 
prevalence of IgA deficiency among blood donors was very low 
(0:230)11,15). In our local Malaysian blood donor population, the study 
suggested that IgA deficiency was not a clinically significant problem. 
Thus, studies need to be done in all parts of Malaysia which provide 
larger sample size to obtain the exact prevalence of IgA deficiency in 
the general Malaysian population.

In comparing the IgA levels between WBD and RPAD, the results 
obtained from this study showed that recurrent platelet apheresis dona-
tion is associated with lowering of serum IgA level. 

The platelet apheresis samples had lower median IgA levels com-
pared to the samples from whole blood donors and healthy subjects. 
Platelet apheresis donors donate platelets regularly compared to whole 
blood donors, which suggests that recurrent platelet donation may be 
associated with lowering of serum IgA level. This lowering may be tran-
sient, as reported in a previous study on plasma apheresis donors on 
their IgA level. 

However, the affected individuals need to be monitored to observe 
how long it takes to regain their baseline IgA levels. The phenomena on 
how IgA is lost in platelet apheresis are yet to be elucidated. However, a 
study in 2008 found that IgA binds to platelet FcαRI, from which we 
can hypothesize that IgA in serum may be lost during platelet apheresis 
procedure. Whether plasma apheresis and platelet apheresis give differ-
ent results need to be further studied16).

This reduction in IgA is not to a harmful level (based on the median 
of our results) and maybe a transient phenomenon. This is however 
important in understanding the physiology of IgA in relation to platelets.

It should be noted that in this study, the 20 healthy non-blood 
donors had an IgA level ranging from 2.08  5.0 g/L. This IgA range was 
used for comparison with the normal international IgA reference range 
reported in literature, that is, 0.5 to 4.5 g/L, which was established using 
nephelometry. The aim was to compare the given reference range as 
stated in the literature. The results obtained in this study group is higher 
than the range used in the literature, which may be due to the different 
method employed (ELISA) in this study for the IgA quantitation5). 

ELISA was reported to be more sensitive than nephelometry. It is 
therefore very important to establish reference range based on the meth-
od that we used in our transfusion unit (ELISA), which offers a higher 
reliability for screening of IgA deficiency. Secondly, the higher results 
may be due to the fact that only few samples were obtained for this 
study. If the sample size was more, a wider range would have been 
obtained. In view of this, there is a need for a continuous study using a 
larger sample size, in order to establish a more accurate reference range 
for this assay method.

CONCLUSION

In this study we have assessed the level of serum IgA in 2 groups of 
blood donors. We aimed to look for IgA deficiency in the donors as well 
as observe the effects of repeated blood donation on serum IgA level. 
Though no IgA deficient blood donor was obtained, we observed a 
decrease in the serum IgA levels in RPAD group. The platelet apharesis 
donors had lower median IgA levels compared to whole blood donors 
and healthy subjects. Platelet apharesis donors donate platelets regularly 
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compared to whole blood donors, which suggests that recurrent platelet 
donation may be associated with lowering of serum IgA level.

ACKNOWLEDGEMENT

We are thankful to the staffs at the Transfusion Medicine Unit and 
Immunology laboratory of Hospital Universiti Sains Malaysia for their 
support and help.

REFERENCES

 1) Honjo SFaT. Intestinal IgA Synthesis: Regulation of Front-line Body Defenses. Nat. 
Rev. Immunology 2003; 3(1): 63-72.

 2) Brandtzaeg P, Pabst R. Let's go mucosal: communication on slippery ground. Trends in 
immunology 2004; 25(11): 570-577.

 3) Slack AMaE. The functional interactions of commensal bacteria with intestinal secreto-
ry IgA. Curr Opin Gastroenterol 2007; 23(6): 673-678.

 4) Chandran S, Khetan D, Chaudhary R, Misra R, Aggarwal A. Low prevalence of IgA 
deficiency in north Indian population. Indian Journal of Medical Research 2006; 123: 
653-656.

 5) Castigli E, Wilson SA, Garibyan L. TACI is mutant in common variable immunodefi-

ciency and IgA deficiency. Nat Genet 2005; 37(8): 829-834.
 6) Pan-Hammarstrom Q, Salzer U, L. D. Reexamining the role of TACI coding variants in 

common variable immunodeficiency and selective IgA deficiency. Nat Genet 2007; 
39(4): 429-430.

 7) Clark JA, Callicoat PA, Brenner NA, Bradley CA, Jr. SD. Selective IgA deficiency in 
blood donors. Am J Clin Pathol 1983; 80: 210-213.

 8) Kanoh T, Mizumoto T, Yasuda N, Koya M, Ohno Y, Uchino H. Selective IgA deficiency 
in Japanese blood donors: frequency and statistical analysis. Vox Sang 1986; 50: 
81-86.

 9) Sandler SG. How I manage patients suspected of having had an IgA anaphylactic trans-
fusion reaction. Transfusion 2006; 46: 10-13.

 10) Weber-Mzell D, Kotanko P, AC H. Gender, age and seasonal effects on IgA deficien-
cy: a study of 7293 Caucasians. Eur J Clin Invest 2004; 34(3): 224-228.

 11) Sanz C, Freire C, Ordinas A, . PA. An enzyme-linked immunosorbent assay to screen 
blood donors for IgA deficiency. Haematologica 1999 ;84 :887-890.

 12) Chandran S K, hetan D, Chaudhary R, Misra R, A A. Low prevalence of IgA deficiency 
in north Indian population. Indian J Med Res 2006; 123(5): 653-656.

 13) Feng M, Zhao Y, Shen T, et al. Prevalence of immunoglobulin A deficiency in Chinese 
blood donors and evaluation of anaphylactic transfusion reaction risk. Transfusion 
Medicine 2011; 21(5): 338-343.

 14) Pereira LF, Sapina AM, Arroyo J, Vinuelas J, Bardaji RM, L. P. Prevalence of selective 
IgA deficiency in Spain: more than we thought. Blood Coagul Fibrinolysis 1997; 90: 
893.

 15) Koistinen J, S. S. Immunological abnormalities in the sera of IgA-deficient blood 
donors. Vox Sang 1975; 29(3): 203-213.

 16) Qian K. Functional expression of IgA receptor FcRI on human platelets. Leukocyte 
Biology 2008; 84.


