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ABSTRACT

Background: Mild w severe post-rransfusion adverse reactions have been reported inoa proportion of immunodeficicnt
patients recenving intravenous immuneglobelin (IVIgd Ami-lgA antibody has heen proposed w be associated with
develapment of such reactions

Objective: Tao assess the gssociation between anti-lgA levels of different isotypes and adverse reactions induced n
immunodeficient patients following infusion of [Vig

Methods: In this study, lghd, 1oG and [gE ant-lgaA antibodies were measured by an indirect ELISA methad in serum
samples from 31 patients with & varicty of immunadeficiencies receiving TVIg and 24 normal individuals.

Results: Anti-IgaA antibody of all three isorypes were deectable in all sera. However, when presented as proportion of
otal lgA (anci ~lgAduotal [gA)lgl, [gE sotypes are significantly higher in patients with adverse reactions compared 10
those without reactions or normal subjects.

Conclusion: Both g5 and IgE ant-IgA sntbodies may contribute o the development aml severity of adverse reactions in
some patients receiving 1% g,
Irn J Med Sci 2001; 26(3&44}:90-94
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Introduction immunodeficiency (CVID), are considered as
polar  ends  of  the  immunoglobulin {Ig)
deficiency spectrum. ** In addition to IgA,
other isotypes of Ig may also be differentially
affected in CWID. There are many reports of
IgAD conversion to CVID.*" These findings
propose a common origin for both disorders.
“4 Although in both conditions, and also other
primary antibody deficiencies, lg replacement
is the major treatment,"” mild to severe side
effects may be induced in a proportion of

Primary antibody deficiency represents a group
of immunodeficiency  disorders with diverse
eticlogic agents and distinct clinical entitics,
The most common form of primary antibody
deficiency is selective IgA deficiency (IgAD)’
with heterogeneous clinical manifestations.”
This discase, together with common variable
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isotype  of  ami-IgA  amtibody,  however,
remains a matter of controversy, " In the
present study, [gM, IgG and IgE anti-IgA
antibodies were measured inosera collected
lrom Iranian patients with different primary
antibody deficiencies and the results were
compared in different groups of patients hased
on total lgA levels and development of adverse
reaclions.

Materials and Methods

Subjects:

SeTa Wwere obtained from 31
immunoedeficient paticnts, including common
variable  immunodeficiency  (CVID: n=10,
age:  2-27  vyears, fernale =3},
selective  IgA  defliciency  (IgAD:  n=6,
ape=10-16 years, male=4, female=2), X-
linked agammaglobulinemia (X LA: n=35,
age=7-13 years, male=35) and Ataxia
wlangiectasia (AT: n=10, age=8-16 yuars,
male=3%, female=3), who were under IVIg
therapy. Major clinical sympioms observed in
mast of the patients were related (o respiratory
and gastrointestinal infections and chronic
otitis media. All samples were collected from
the patients scen in the Clinic for Immunology
and Allergy, Children Medical Center, Tehran
Iniversity of Medical Sciences, just hefore the
regular infusion of Ig preparation. The patients
were classified into a "IgAD+CVID" group
and "others” and adverse reactions werg
recorded in each group (Table 1) Ratings of
adverse reactions were performed according o
Misbah et al..'' Mild adverse reactions
included headache, flushing, low backache,
nausea and wheering, Serum samples from 24
normal velunteers served as controls, Samples
were  stored at -20°C until  biochemical
analysis was performed.

male=7,

Measurement of IgM, IgG and IgE anti-IgA
antibodics:

[gM, TgG and IgE anti-IgA  antibodies
comprising different  isotypes of aod-IgA
antibody were measured by an indirect ELISA,

as  reported  elsewhere™™  with  some
modifications. Briefly, ELISA plates (Nunc,
Denmark) were coated in duplicate with 10
paiml in PBS of affinity  purified IgaA
paraprotein isolated from serum of a patien
with multiple myeloma (MM 38). Following
S min incubation at 37°C, the plates were
washed with PBS contaimng 0.05% tween 20
(PB5/T) (Sigma, USA) and incubated with
serum samples prediluted 1o 17100 in PRS/T.
The plates were linally washed with PBS/T
and incubated with appropriate dilutions of
isatype-specific HRP-conjugated sheep  anti-
human IgM, 1gG or IgE (Sigma, USA).
Unbound conjugate molecules were  washed
and the coler was developed by addition of ()

phenylenediamine  (OPD,  Sigma, USA)
substrate  and  optical  density  (OD) was
recorded by a mualti-scan ELISA  reader

i(Organon Teknoika, Holland) at 492 nm.

Measurement of tolal IpA:

Total IgA was qualitatively measured in
serum by a direct ELISA method. Briclly,
three  dilutions of cach sample (1/10000,
130000, 171000007 were prepared in PBS and
coated in duplicate in a polystyrene ELISA
plate (Nunc, Denmark). Following 90 min of
incubation at 37°C, the plates were extensively
washed  with PBS/T and  incubated with
appropriate dilution of HRP-conjugated sheep
anti-human IgA (Sigma, USA). Finally, the
plates were washed and the reactions revealed
by addition of OPD (Sigma, USA) and ODs
were measured at 492 nm by a muliiscan
ELISA reader,

Statistical analysis;

Comparison of parameters was performed
using one-way analysis of wvariance with
Tukey's HSD post-hoc  comparisons,  All
calculations were performed using the package
SPS5 for Windows Release 9. P values of less
than .05 were considered significant,

Results

All patients were classified based on their
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Figure 1: Serum levels of Igh, IgG and IgE
anti-lgA in immunodeficient  patients  and
narmal subjects

disease status and development of adverse
reactions  atter receiving IWIg (Table 1)
Antibodies 1o [gA were found in serum of all
patients and normal individuals (Fig. 1}
Distribution of titers of total IgA in all sera is
shown in Figure 2. Comparison of raw OD
data of different isotypes of anti-IgA between
all groups of patients and normal individuals
revealed no elevation in titer of antibodies in
patients. However, if presented as the
proportion of total IgA (anti-IgA/toal [gA),
1gG, IgE, but not Igh anti-IgA antibodies
were significantly  higher in patients with
adverse reactions compared o those withoul
reactions, {(P<0.05). Comparison between
patients  and normal  subjects  revealed

Table 1: Frequency of adverse reaction in
ditferent groups of immunodeficient patients

Patients Adverse reactions

"CVID + IgAD Mild (n=10)

n=16a}
Others Mild in=7)
n=13
CWIDe  Common variable  immenodeficiency,

[gAD: Selective lpA deficiency
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Figure 2@ Serum  lewvels  of  IgA  in

immunadeficient patients and narmal subjects

significant elevation of all isotypes in both
groups of paticnts (P<-0.01) (Table 2), When
CWVID + TgAD patients were compared with
other patients, no significant differences were
ohserved for any of the isotypes, though both
groups of paticnts displayed a significanily
higher proportion of lglG (P<<0.001), IgE
(P (.00 and [pM (P=0.001) anti-IgA
compared (o normal subjects.

Discussion

A wide range ol post-transfusion  adverse
reactions have been rizporied in
immunodeticient patients receiving IVIg, ™'
Development and severity of such reactions
have been demonstrated to be associated with
anti-IgA antibody,”™"? Anti-lgA antibody was
first detected by agglutination method, using
red blood cells sensitized with monoclonal IgA
paraproteins. The use of ELISA method
improved assay sensitivity and  facilitated
detection and measurement of all isotypes of
anti-IgA antibodies. ™" Application of this
methodology resulted in identification of anti-
IgA isotypes associated with adverse reactions
as well as detection of these antibodies in a
large number of normal  individuals,

Variahility of the results, however, has
prompted some investigators w use polyclonal
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Table 2: Comparison between different isotypes of anti-lgA antibody in immuno-

deficient patients and normal individuals

parameter IzE anti-IgAtotal [z anti-IgAtotal 1M anti-lzgA/total Iz4
IgA IeA

CVID + IgAD 0.96 (0,60} 1.42 (1.3) 1.23 (0.65)
m=16)

Other patients 0,79 {0.65) 0,96 (0.64) 1.91 ¢1.38)
n=15)

With adverse reaction 105 (0.6 .4 098 178 (1.24)
n=17)

Without adverse reaction 0,63 (0.54) 0.74 {0.59) 1,33 (1.24)
(n=14)

Normal subjects 0.37 (L5 0.42 {0.27) 0,56 {0.34)
(n=24)

*The ligures represent mean and standard deviation

lgA instead of monoclonal IgA preparations,”
but no significant differences were found,
P Coamparative measurement of the majar
isotypes of anti-lgA antibody, particularly IgE,
haz not heen extensively swdied to explore
their role in the development of adverse
reactions in patients under IVIg therapy. Our
results demonstrate the presence of all isotypes
of anti-IgA in normal individuals, a finding
already reported by others.” These antibodies
were  shown to have Fab specificity.”
However, our unexpected finding was that the
levels of these antibodies in normal individuals
were comparable and to some extent cven
higher than those of the patients {Table 2).
Although no standard anti-IgA sample with
known concentrations of anti-Igh isotypes 1s
available (o extrapolate concentrations from a
standard curve, since all samples were run
together under the same condition, raw O
data could be used and compared and the
results may be considered as valid and reliable.
The important aspect which needs (o be
considered in such studies, and has been
overlooked by many investigators, is the fact
that most [z isotypes are significantly
decreased in  primary antibody  deficient

(SO} of O values for gach parameter,

patients.” Thus, detection of low levels of anti-
IgA antibody in these patients is a reflection of
generalized hypogammaglobulinemia observed
in such’ patients. To be able to compare the
results between  normal  individuals  and
antibody  deficient patients, total Iz levels
should be taken into consideration. This,
together with the fact that anti-IgA antibody
level has been repeatedly found to be inversely
proportional

lor total serum IgA Jeve suggest that the
results  of anti-lgA  antibody should be
presented as a function of total leA levels
{anti-lgAdotal TgA) 1o achieve more precise
total IgA comparative resulis. Indeed. these
considerations have allowed distinction not
only between the patients and normal
individuals, but also between the patients with
or  without adverse reactions (Table 2.
Accordingly, all  isotypes  of  anti-lgA,
particularly IgG and IgE, were found to be
significantdv  increased in  patients having
adverse reactions compared (o those without
such  reactions or normal  individuals.
Collectively, contrary 1o some J‘rzplir'l‘ts-:2 our
findings are in agreement with those of others
indicating the involvement of I[gG """ and
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IgE " anti-IgA antibody in the development of
adverse reactions in those receiving IVig
therapy. Measurment of anti-IgA isotypes at
differemt time intervals in immunodeficient
patients with adverse reactions may help
illuminate the role of these antibodies in the
development and severity of such reactions.
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