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S E R U M I g G , IgA A N I ) IgM IN A S T H M A T I C C H I L D R E N 

W. 1. ADERELE * L. S. SALIMONU.t O. ODUWOLE* AND S. O. ODUNUGAt 

* Department of Paediatrics and t Immunology Unit, University College Hospital, Jbadan, Nigeria 

Summary 

Serum levels of immunoglobulins G, A and M 
were determined in forty-five asthmatic 
children and in the same number of controls. 
Mean IgG and IgA levels in the asthmatics 
were not significantly different f rom those in 
the controls. Conversely, mean IgM values in 
female controls and ail the controls taken as a 
group, were significantly higher than those in 
their asthmatic counterparts. There was no 
relationship between severity of asthma and 
the mean levels of the various immuno-
globulins. However, the mean IgG value in 
asthmatic children with positive skin sensi-
tivity tests was significantly higher than the 
mean value in those who had negative re-
actions. It is concluded that the serum levels 
of these immunoglobulins are of limited 
value in either the diagnosis of asthma or in 
the grading of its severity. 

R<5sum<5 

Les valeurs seriques des immunoglobulines 
G, A, et M ont ete determinees cliez quarante-
cinq enfants asthmatiques et dans un groupe 
controle de quarante-cinq autres. La difference 
des valeurs moyennes des IgG et IgA n'etaient 
pas significatives entre les deux groupes 
d 'enfants. Par contre, les valeurs moyennes 
des IgM dans les controles de sexe feminin et 
de tous les controles en general etaient plus 
elevees que dans le groupe d 'enfants asth-
matiques. II n 'y avait pas de rapport entre la 

Correspondence: I>r W. I. Aderele, Department 
of Paediatrics, University College Hospital, Ibadan, 
Nigeria. 

gravite de Fasthme et les taux des differentes 
immunoglobulines. Toutefois, les valeurs 
moyennes des IgG chez les enfants asth-
matiques avec des tests cutanes positifs 
etaient plus Elevees que chez les asthmatiques 
ayant des reactions negatives difference signi-
ficative. En conclusion cette etude revele que 
les taux seriques de ces immunoglobulines 
ont une valeur limitee tant pour le diagnostic 
de Fasthme que pour determiner sa s£verit<*. 

Introduction 

While there are many reports on the close 
relationship between bronchial asthma and 
immunoglobulin E (IgE) (Editorial, 1972; 
1 lavnen et al., 1973; Aderele et al.% 1984) 
information on the role played by other 
classes of immunoglobulins is more scanty. 
Yet, it seems reasonable to suppose that 
asthma, being an immunological disease, 
may also have some relationship with other 
immunoglobulins. That this may be so was 
suggested by Bryant, Burns and Lazarus 
(1973) who reported a group of adult asth-
matics whose allergic reactions were appar-
ently due to short-term anaphylactic IgG 
antibodies and not IgE. Furthermore, the 
British Thoracic and Tuberculosis Association 
Research Committee (1975) has recently 
reported higher serum levels of IgG, IgA and 
IgD, but not IgM, in adult asthmatics than in 
controls. Similar studies in children have been 
few and include those by Lin et al. (1977) 
which revealed serum IgM levels greater than 
2 standard deviations (s.d.) above age-matched 
normal values in 51% of 224 American 
asthmatic children. Conflicting results have, 
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however, been reported by Collins-Williams 
et al. (1967) and Kaufman and Mobbs (1970). 
In the present study, we have determined the 
scrum IgG, IgA and IgM levels in asthmatic 
children, compared them with corresponding 
levels in normal children (controls) and related 
the levels in asthmatics to the severity of the 
disease and the atopic status of the children as 
indicated by their reactions to allergens, on 
skin testing. 

Materials and methods 

Forty-five asthmatic children (twenty-six 
males and nineteen females) attending the 
Asthma Clinic, Department of Paediatrics, 
University College Hospital (UCH), Ibadan, 
formed the subjects of this study. The diag-
nostic criteria for asthma and the gradings 
of its severity have been described elsewhere 
(Aderele, 1979). They were selected from 
among those who had not had steroid therapy 
during the previous 6 months. Fourteen of the 
forty-five asthmatics had mild asthma, ten 
moderate, while the remaining twenty-one 
had severe asthma. The mean ages of the 
asthmatics were 7.7 and 8.5 years lor males 
and females respectively. The controls con-
sisted of apparently healthy children matched 
for age, sex and socio-economic classes with 
the asthmatic subjects. Their mean ages were 
7.7 years for males and 8.4 years for females. 
They had no personal or family history of 
atopy. Informed consent was obtained from 
the parents of both the asthmatics and controls. 

Venous blood was withdrawn from each 
subject or control. The serum was separated 
soon after collection and kept in a freezer at 
-20°C (with a drop of sodium azide) until 
required for analysis. Skin sensitivity tests, 
carried out only in the asthmatics, were 
performed by the prick method as previously 
described (Aderele & Oduwole, 1981). 

Serum concentrations of IgG, IgA and IgM 
were estimated, using a modification of the 
single radial diffusion technique of Fahey and 
McKelvey (1965), as described by Salimonu 
(1976). The values obtained were logged 
and statistical tests were carried out on the 
log values. The Student's /-test was used to 

determine the significance of the differences 
between means. The numbers of subjects and 
controls were too few to allow for meaningful 
analysis of results according to age groups. 

Results 

Serum IgG, IgA and IgM levels 

IgG. As shown in Table 1, the mean IgG 
level in male asthmatics was 1114 mg/100 ml 
compared with 1093 nig/100 ml in the females; 
the overall mean in both sexes was I 105 mg/ 
100 ml. Comparative values in controls were 
1235, 1260 and 1245 nig/100 ml , respectively. 
The mean IgG values in the males were not 
significantly different f rom those in females 
(both asthmatics and controls) . Similarly, 
there were no significant differences in the 
mean IgG levels in male or female asthmatics 
when compared with corresponding controls. 

IgA. Although the mean IgA levels in 
female asthmatics (169 mg/100 ml )and Icniale 
controls (190 mg/100 ml) were higher than 
corresponding levels in the males (159 mg/100 
ml in asthmatics; 170 mg/100 ml in controls), 
these differences were not significant (Table 1). 
Similarly, the mean IgA level in either male or 
female asthmatics was not significantly 
different from the corresponding levels in the 
controls. 

IgM. While the mean IgM value of 123 mg/ 
100 ml in asthmatic males was similar to 128 
mg/100 ml in male controls, the mean IgM 
of 175 mg/100 ml in female controls was 
significantly higher than 122 mg/100 ml in 
female asthmatics ( ^ < 0 . 0 1 ) . Similarly, the 
overall mean IgM in controls of both sexes 
was significantly higher than that in all the 
asthmatics (/><0.05) (Table 1). Unlike IgG 
and IgA, the mean IgM in female controls was 
significantly higher than that in the male 
controls ( /><0.02). 

Serum IgG, IgA and IgM in relation to severity 
of asthma 

As shown in Table 2, there was no significant 
relationship between the severity of asthma 
and the levels of immunoglobulins G, A and 
M. 
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IgG, IgA and IgM in asthmatic children 

TABLE 1. Scrum IgG, IgA and IgM levels in asthmatics and controls 

Asthmatics Controls 
P* 

No. of 
cases 

Mean log 
values s.d. 

No. of 
cases 

Mean log 
values s.d. 

P* 

Males 
NS IgG 26 3.0469 (1114) 0.1329 26 3.0917 (1235) 0.1277 NS 

IgA 26 2.1990 (159) 0.1648 26 2.2313 (170) 0.1766 NS 
IgM 26 2.0898 (123) 0.1012 26 2.1061 (128) 0.1910 NS 

Females 
NS IgG 19 3.0385 (1093) 0.1380 19 3.1002 (1260) 0.1593 NS 

IgA 19 2.2261 (168) 0.1494 19 2.2788 (190) 0.2401 NS 
IgM 19 2.0870 (122) 0.1535 19 2.2427 (175) 0.1839 <0 .01 

Both 
sexes 

IgG 45 3.0433 (1105) 0.1337 45 3.0953 (1245) 0.1404 NS 
IgA 45 2.2106 (162) 0.1573 45 2.2515 (179) 0.2049 NS 
IgM 45 2.0886 (123) 0.1246 45 2.1642 (146) 0.1981 <0 .05 

Figures in parentheses are geometric means (mg/100 ml). 
•Paired V-test on log values. 
NS = not significant. 

TABLE 2. Serum IgG, IgA and IgM levels according to severity of 
asthma 

Severity of No. of Mean log 
asthma cases values s.d. 

Mild 14 3.0636 (1158) 0.1161 
IgG Moderate 10 2.9663 (925) 0.1330 IgG 

Severe 21 3.0646 (1160) 0.1369 
Mild 14 2.2226 (167) 0.1491 

IgA Moderate 10 2.1911 (155) 0.1852 IgA 
Severe 21 2 .2117(163) 0.1559 
Mild 14 2.0876 (122) 0.0980 

IgM Moderate 10 2.1051 (127) 0.1920 
Severe 21 2 .0820(121) 0.1074 

I or IgG, IgA and IgM: mild i\ moderate, /'* = not significant; 
mild v. severe, P - not significant; and moderate r . severe, V = not 
significant. 

Figures in parentheses are geometric means (mg/100 mg). 

Serum IgG, IgA and IgM in relation to atopy 
in the asthmatics 

T w e n t y - t h r e e ( 5 1 % ) o f t h e fo r ty - f i ve as th-
mat ic ch i ld ren reac ted pos i t ive ly to va r ious 
al lergens. While the m e a n IgA a n d IgM values 
were n o t s ign i f i can t ly d i f f e r e n t b e t w e e n t hose 
w h o reac ted t o a l le rgens a n d o t h e r s w h o did 
n o t , t he m e a n IgG level o f 1 2 2 1 . 0 m g / 1 0 0 ml 
in t h e t w e n t y - t h r e e a s t h m a t i c ch i ld ren ( m e a n 
age, 9 .1 yea r s ) w i t h posi t ive skin tes ts w a s 
s ign i f ican t ly h igher ( ^ < 0 . 0 5 ) t h a n t h e 
observed m e a n value ( 1 0 0 2 . 1 m g / 1 0 0 m l ) in 

t h e r e m a i n i n g t w e n t y - t w o ( m e a n age 7 .5 
y e a r s ) w i t h nega t ive skin tes t s (Tab le 3 ) . 

Discussion 
T h e r e w e r e n o s ign i f i can t d i f f e r e n c e s b e t w e e n 
t h e m e a n levels o f IgG a n d IgA in a s t h m a t i c s 
and c o n t r o l s in the p re sen t s t u d y . By c o n t r a s t , 
h o w e v e r , IgM m e a n levels we re s igni f icant ly 
h igher in f e m a l e c o n t r o l s a n d all c o n t r o l s t aken 
as a g r o u p , t h a n in the i r a s t h m a t i c c o u n t e r p a r t s . 
O u r f i n d i n g o f h igher m e a n IgM levels in f e m a l e 
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TABLE 3. Scrum IgG, IgA and IgM levels in relation to skin sensi t ivi ty 
reactions in asthmatics 

Skin No. of Mean log 
reaction cases values s.d. / ' * 

Positive 23 3.0867 (1221) 0 . 1 4 9 8 
IgG 

Negative 22 3.0009 (1002) 0 . 1 0 0 0 
< 0 . 0 5 

Positive 23 2 .2118(163) 0 . 1 6 5 6 
IgA 

Negative 22 2.2111 (163) 0 . 1 5 5 2 
> 0 . 5 

Positive 23 2.0922 (124) 0 . 0 9 1 1 
IgM 

Negative 22 2.0842 (121) 0 . 1 5 7 7 
> 0 . 5 

•Paired 7'*test on log values. 
Figures in parentheses arc geometric means (mg/100 ml) . 

than in male controls confirms previous similar 
reports (Allansmith, McClellan & Buttcrworth, 
1967; Bucklcy & Dorsey, 1970;Grundbacher, 
1972; Salimonu, 1976). The reason for the 
IgM elevation in females may be connected 
with the observation that the X chromosome 
carries gene(s) affecting the blood concentra-
tion of IgM (Grundbacher, 1972). Further-
more, Salimonu et al. (1982) have reported 
lugher antibody titres (and higher IgG levels) 
to malarial antigen in malarial infected females 
than in the infected males. It is therefore, also 
possible that humoral immune responses to 
some antigens may be better in females than 
in males, thus leading to higher immuno-
globulin (G and M) levels in the former. 

Various workers (Collins-Williams et al., 
1967; Kaufman & Hobbs, 1970; BTTA, 
1975) have compared levels of immuno-
globulins in normal and asthmatic children. 
Kaufman and Hobbs (1970) reported no 
difference in IgG levels in both groups. 
Similarly, Lin et al. (1977) have reported 
few significant differences in the serum 
levels of IgG between asthmatic and normal 
children. However, others (BTTA, 1975) 
have reported an increased mean IgG levels 
in asthmatics. Vet, another group of workers 
(Collins-Williams et al., 1967) have reported 
lower than normal values for IgG in children 
with severe asthma. The above-reported 
differences are difficult to explain, but may 
be related to the selection of patients for such 
studies, the number of samples and the method 
of assay. 

With respect to IgA, v a r i o u s w o r k e r s 
(Collins-Williams et al., 1 9 6 7 ) have r epo r t ed 
lower than normal values in a s t h m a t i c s , 
although others ( K a u f m a n & H o b b s , 1970; 
Lin et al., 1977) were n o t ab le t o d o c u m e n t 
any such d i f ference . 

The significance of the h ighe r m e a n IgM 
values in controls w h e n c o m p a r e d w i t h the 
asthmatics in the present s t u d y , is n o t clear 
and it is contrary t o a recen t r e p o r t b y Lin 
et al. (1977) of h y p e r - M - i m m u n o - g l o b u l i n -
aemia in some American a s t h m a t i c c h i l d r e n . 
It is, however, possible tha t t he i nc rea sed p ro -
duction of IgE which occu r s in a s t h m a t i c s 
(Havnen et al., 1973 ; Adere le et al1984) 
is at the expense of IgM s y n t h e s i s , t h e r e b y 
resulting in depressed levels in t h e b l o o d as 
observed in the present s t u d y . 

The present s tudy has s h o w n n o re la t ion-
ship between the levels o f t h e v a r i o u s i m m u n o -
globulins and the severi ty of a s t h m a . By 
contrast, and a bit surpr i s ing , w a s t h e signif i-
cantly higher mean IgG value in a t o p i c ch i l d r en 
than in those w h o were a p p a r e n t l y n o n - a t o p i c . 
This finding has led us t o s p e c u l a t e t h a t s o m e 
of the positive skin-test r e a c t i o n s migh t have 
been mediated by the so-cal led s h o r t - t e r m 
anaphylactic IgG a n t i b o d i e s as p rev ious ly 
suggested by Parish ( 1 9 7 0 ) a n d B r y a n t , Burns 
and Lazarus (1973) . A n o t h e r e x p l a n a t i o n for 
the difference may be related t o a s i gn i f i c an t l y 
higher mean age in the a top i c s t h a n in the 
non-atopics. A previous repor t ( H s i c h , 1 9 7 8 ) 
has shown that serum IgG level rises s t ead i ly 
with age f rom its lowest value at 3 m o n t h s u p 
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till a b o u t 5 y e a r s w h e n a d u l t levels a rc r e a c h e d . 
One migh t have e x p e c t e d tha t if a t o p y w a s 
to have a n y r e l a t i o n s h i p w i t h a n y o f the t h r e e 
i m m u n o g l o b u l i n s involved in the p r e s e n t 
s t u d y , it w o u l d be w i t h IgA, an i m m u n o -
globul in t h a t p r o t e c t s f r o m al lergic disease b y 
p r e v e n t i n g t h e e n t r y of fo re ign ma te r i a l s a t 
t he m u c o s a l s u r f a c e s o f the r e sp i r a to ry a n d 
g a s t r o i n t e s t i n a l t r a c t s . T a y l o r et al. ( 1 9 7 3 ) 
have r e p o r t e d t h a t in i n f a n t s of a t o p i c p a r e n t s , 
low s e r u m IgA at 3 m o n t h s a c c o m p a n i e d or 
p r e d i c t e d t h e d e v e l o p m e n t of a t o p y w i t h i n 
t h e 1 st y e a r . T h e t h e o r y is t h a t relat ive m u c o s a l 
IgA d e f i c i e n c y l eads t o t h e a b n o r m a l e n t r y of 
a l le rgens a n d t h e s u b s e q u e n t d e v e l o p m e n t o f 
a t o p y . If m u c o s a l IgA levels m i r r o r s e r u m IgA, 
t h e n o n e m i g h t e x p e c t a t o p i c c h i l d r e n t o have 
s i g n i f i c a n t l y l o w e r levels o f IgA t h a n n o n -
a t o p i c s . T h a t t h i s w a s n o t so in the p re sen t 
ser ies , c o u l d be d u e t o t h e f ac t t h a t m u c o s a l 
IgA d o e s n o t r e l a t e t o s e r u m IgA o r t h a t a 
re la t ive d e f i c i e n c y w h i c h migh t have been 
p re sen t in s o m e o f t h e a t o p i c ch i ld ren in 
i n f a n c y , w a s o n l y t r a n s i e n t a n d h a d been 
c o r r e c t e d w i t h age as t h e I g A - p r o d u c i n g 
s y s t e m m a t u r e s , as sugges ted b y Soo th i i l 
et al. ( 1 9 7 6 ) . A n o t h e r e x p l a n a t i o n is t ha t 
if t h e r e w a s i n d e e d a d e f i c i e n c y of IgA, it 
was p r o b a b l y q u a l i t a t i v e r a t h e r t h a n q u a n t i -
t a t ive . 

T h e c o n c l u s i o n tha t m a y be d r a w n f r o m 
the p re sen t s t u d y is t h a t , as o f n o w , IgG, 
IgA a n d IgM levels are n o t very h e l p f u l in 
e i t he r the d iagnos i s of b ronch ia l a s t h m a or 
the g rad ing o f its sever i ty in c h i l d r e n . 
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