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Serum IgD levels were determined In 66 patients with well-defined primary 
immunodeficiency diseases. The two major groups of patients consisted of those 
with ataxia-telangiectasia (38 patients) and those with selective IgA deficiency (11 
patients). The ataxia-telangiectasia patients tended to have higher serum IgD levels 
while no significant difference was found in the serum IgD levels of the selective IgA 
deficiency patients when compared with the controls. No correlation was found 
between the IgD levels and the presence of frequent infections in both patient groups 
or the associated disorders present in the selective IgA deficiency patients. The 
percentage of low serum IgD phenotype In the normal subjects was similar to that 
described in the literature. Key words: serum IgD, Immunodeficiency diseases, low IgD 
phenotype.

The role of serum IgD In the immune system is still unclear, and therefore cannot 
usually be determined routinely in clinical laboratories. There are few studies 
describing IgD concentrations In immunodeficiency diseases1-3.

In this study we determined serum IgD concentrations in 66 patients with various 
primary immunodeficiency diseases.

Material and Methods

Venous blood samples were obtained from 66 patients with well-defined 
Immunodeficiency diseases and from 33 healthy age-matched controls. The study 
population consisted of patients with Immunodeficiency diseases. There were 38 
patients with ataxia-telangiectasia (AT), 11 with selective IgA deficiency, five with
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common variable immunodeficiency (CVID), five with Hyper-IgM syndrome 
(HlgM), three with X-linked hypogammaglobulinemia (XLA), one with selective 
IgM deficiency, one with Chediak-Higashi syndrome (CH), one with chronic 
mucocutaneous candidiasis (CMCC), and one with severe combined immunodefi­
ciency (SCID).

Serum IgD concentrations were measured by the radial immunodiffusion 
technique using commercial plates (Behringwerke; Germany).

The Mann-Whitney U test was used for statistical analysis. Since it has been 
reported that 13-14 percent of normal individuals also have low serum IgD 
levels (low serum IgD phenotype)4'6, the median and geometric mean values and 
the Mann-Whitney U test were calculated either with or without the zero IgD 
values.

Results

The serum IgD concentrations of the AT patients were found to be significantly 
higher than the controls (p = 0.018; Tables l-lll; Fig. 1) by the Mann-Whitney U 
test. Serum IgD was undetectable in nine of 38 AT patients (23.6%) and in six of 
the 33 controls (18.1%). The difference between these two groups was not 
significant. Of the 38 patients with AT, 18 had low or undetectable serum IgA 
levels. Although the number of patients with undetectable IgD levels was higher 
in the IgA deficiency group than in the normal IgA group (33.3% vs. 15.0%), the 
difference between these two groups was not found to be significant. In ten 
families there were 24 AT patients, all siblings. Four of these families had three 
AT children each, and six families had two AT children each. Of these 24 patients, 
four patients from three families had undetectable serum IgD levels. Two of three 
affected siblings in one family had undetectable IgD levels while two patients 
with undetectable IgD levels had AT siblings with normal IgD levels.

AT patients with normal IgA levels had significantly elevated serum IgD levels 
when compared with the controls (p = 0.0001), while AT patients with IgA 
deficiency did not differ significantly (p = 0.3) when patients with zero IgD levels 
were included. But when the patients with zero IgD levels were excluded, AT 
patients with low IgA levels had significantly higher IgD levels than the controls, 
such as the patients with normal IgA levels (p = 0.014; p = 0.0002). No significant 
difference was found between AT patients with normal or decreased IgA levels 
when evaluated either with or without zero IgD levels. Serum IgD concentrations 
in AT patients did not show any correlation with the concentration of other Ig 
isotypes (IgG or IgM) or the presence of recurrent Infections.
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TABLE I: Serum IgD Concentrations of Patients With Immunodeficiency Diseases

Serum IgD (u/ml)

Group n
Age 
(yrs) Range Median

Geometric 
mean

Ataxia-telangiectasia 38 4-23 0-440 84.5 
(115)*

20.64
(107.8)*

a. normal IgA 20 4-16 0-440 95 
(115)

39.44
(113.33)

b. IgA deficiency 18 5-23 0-410 51
(100)

10 
(100.38)

Selective IgA deficiency 11 2-10 0-240 15
(47)

4.83
(44.36)

X-linked hypogammaglobulinemia 3 5-18 0-105 0
Common variable Immunodeficiency 5 6-15 0-10 0
Hyper-IgM syndrome 5 2-17 0-147 0
Controls

4
33 2-12 0-120 49

(53)
16.27
(50.3)

• Numbers In parenthesis are the values obtained when zero IgD values were excluded.
Statistical analysis: AT (total) - control p = 0.018, AT (IgA normal) - control p = 0.0001, AT (IgA 
low)-control p = 0.3, AT (IgA normal)-AT (IgA low) p = 0.11
Since it has been reported that 13-14 percent of normal individuals have low serum IgD levels (low 
serum IgD phenotype), the Mann-Whitney U test was used with or without zero IgD values and the 
results did not differ statistically except for AT patients with low IgA and the controls.

In the selective IgA deficiency patient group, serum IgD levels and the number of 
patients with undetectable serum IgD levels did not differ significantly when 
compared with the controls (36.3% vs 18.1%). Again serum IgD levels did not 
seem to correlate with other Ig isotypes or associated disorders.

Serum IgD was undetectable in the patients with SCID, HlgM syndrome, CVID 
and XLA with the exception of one patient in each of the latter three disease 
groups. However, IgD levels were normal in patients with CH or selective IgM 
deficiency, and high In patients with CMCC.
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TABLE II: Serum Immunglobulin Concentrations of AT Patients 
With Normal IgA Levels

Age 
(yrs)

IgG 
(mg/dl)

IgM 
(mg/dl)

IgA 
(mg/dl)

IgD 
(u/ml)

MP 8 1130 200 118 0
EK 15 1130 414 162 440
AÖ 15 963 299 210 410
0Ç 5 1000 190 117 188
ÖK 13 1310 88 130 84
IYa# 4 1140 160 56 230
MYa 9 802 290 118 35
ED 11 1560 200 84 75
S§b 16 1250 402 135 190
0§b 15 1370 208 252 115
SY 14 1190 243 162 0
MT0 8 1900 290 162 18
STC 7 1250 243 101 125
HTC 14 1250 200 144 137
BaBd 9 1170 113 110 160
BBd 2 1100 167 94 85
NBd 21 963 130 42 85
AA° 26 1100 110 84 0
KAe 6 1650 175 126 63
LÖf 463 184 49 105

* Small letters indicate sibling pairs.
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TABLE III: Serum Ig Concentrations of AT Patients
With Low IgA Levels

Age IgG IgM IgA IgD
(yrs) (mg/dl) (mg/dl) (mg/dl) (u/ml)

AE 23 2110 252 0 0
AA9 5 1900 445 0 85
OA9 13 1250 343 <42 410
MP 8 1130 200 0 0
DHh 11 1430 200 0 0
MHh 10 2260 252 0 251

EÇ 16 1690 370 . <42 19
SA 7 2340 448 0 35
IS 9 2260 448 0 199
KAGk 5 963 160 <42 60
AGk 6 1500 170 <42 315
OG 9 1560 243 0 42
GB 6 700 243 <42 0
ÓT1 7 3770 145 <42 160
ÔzT1 8 3770 90 0 0
RAe 18 1150 109 <42 0
ZOf 10 1300 237 <42 63
HÔf 9 550 175 <42 115
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Fig. 1: Serum IgD concentrations (u/ml) in various immunodeficient patients and controls.
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Discussion
Since the exact role of serum IgD In the immune system is still unclear, this Ig 
isotype has been studied less thoroughly than others in various disorders. In this 
study, we determined IgD levels in 66 primary immunodeficiency patients (38 AT 
patients) and in 33 healthy age-matched controls. Serum IgD was undetectable in 
18.1 percent of normal children, and the percentage of low IgD sera was similar to 
the values earlier reported4^. Nine of 38 AT patients (23.6%) also had 
undetectable serum IgD. The difference between the control and patient groups 
was not significant in this respect. The pattern of segregation of low serum IgD In 
AT sibling pairs was compatible with a mode of autosomal recessive inheritance 
of low serum IgD phenotype and with crossing-over. AT patients tended to have 
higher IgD concentrations, and the difference between controls and AT patients 
was found to be significant (p = 0.018). When AT patients were evaluated 
according to their serum IgA levels, the number of patients with undetectable 
serum IgD was higher In the IgA deficient group than in the patients with normal 
IgA levels (33.3% vs 15%), but the difference was not significant. In contrast to 
AT patients with normal IgA levels, the IgD values in patients with IgA deficiency 
did not differ significantly when compared with the controls, but the difference 
was significant when zero IgD values were excluded. Since low IgD values (low 
IgD phenotype) have been reported in 13-14 percent of normal individuals, It is 
impossible to ascertain, without knowing the IgD values of other family members, 
whether patients have low IgD or come from families with low IgD phenotype. 
Buckley and Fiscus1 have reported elevated median IgD values in patients with AT 
but the difference was not significant. McFarlin et al2 found high IgD levels in 
some of their AT patients. Since no difference has been found between patients 
with high and normal IgD values in respect to frequent infections and levels of IgG 
or IgM, chronic antigenic stimulation alone does not seem to be responsible for 
high IgD values. In addition some Immunodeficient patients who had recurrent 
infections did not have high IgD values. Production of specific IgD antibody has 
been reported infrequently in Infection4. Increases in serum IgD are not common. 
Hodgkin's disease and AIDS are among the diseases In which IgD has been found 
to be high7'9. In patients with bacterial and fungal infections (e.g. tuberculosis, 
leprosy, aspergillosis) IgD may be elevated but no consistent correlation exists 
between increased IgD and chronic infection1.
Conflicting results have been reported regarding serum IgD concentrations In 
patients with selective IgA deficiency. While Buckley and Fiscus1 found 
depressed levels, Plebani et al3 found normal values in this patient group. In the 
present study, the difference between the patients and control groups was found 
to be Insignificant. Again serum IgD concentrations did not show any correlation 
with the associated diseases In IgA deficiency patients. Thus our data did not 
reveal a compensatory Increase in serum IgD in patients with IgA deficiency.
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