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Abstract
Background: Patients with primary antibody deficiency often have delayed diagnosis. Very low IgE, found during

investigations for allergy, may be a marker for other immunodeficiency.

Method: We introduced a new laboratory policy of testing cases with very low IgE levels for possible linked antibody

deficiency. The data represent an audit of routine results collected over two years.

Results: Very low IgE (�2 IU/mL) was identified in 85/2622 (3.2%) routine patient samples. Two children and four adult

patients were found to have one or more classes of immunoglobulin below the reference range for age. In 2/6, the initiative of

the laboratory led to a new unsuspected diagnosis of antibody immunodeficiency.

Conclusions: Common variable immunodeficiency continues to be overlooked as a primary cause of lung disease in adults.

Very low serum IgE should trigger appropriate investigation (immunoglobulin quantification and serum electrophoresis).
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Introduction

Antibody immunodeficiency leads to significant increased
risk of bacterial and some other infections. Diagnostic
delay is common in antibody deficiencies, with the mean
being 3.5 y in the UK.1 Complications of infection, including
bronchiectasis, nasal sinus damage and poor lung function,
are therefore commonplace by the time diagnosis is even-
tually confirmed.2

In some cases being investigated for atopic disorders, the
unexpected finding of very low IgE might be a marker of
other underlying antibody immunodeficiency. This might
be either primary or secondary immune paresis, the latter,
for example, caused by drug therapy or lymphoproliferative
disorders. The common denominator is recurrent sinus or
respiratory tract bacterial infection, arising because of anti-
body immunodeficiency, but with a clinical presentation
mimicking possible allergic disease. Routine diagnostic
investigations in this context typically include a total
serum IgE in addition to other tests, including IgE to
specific allergens (most often Aspergillus fumigatus); a
raised total IgE concentration supporting an atopic disposi-
tion. In these circumstances the implications of finding a
very low serum IgE may be overlooked.

There have been few studies on patients with low IgE.
Smith et al.3 reviewed 44 adult patients with IgE ,2.5 IU/mL
and found 57% of these to have other immunoglobulin

abnormalities. Garcı́a et al.4 identified 11 children aged 16
months to 10 y with IgE ,5 IU/mL and found only one to
have another immunoglobulin defect, IgA deficiency. Others
have also described patients with IgE and other immunoglobu-
lin deficiency.5–8

The data presented here represent a review of our find-
ings in patients with very low IgE.

Method

As part of an audit process, we reviewed results on all 2771
routine samples submitted for total serum IgE quantifi-
cation to the Bristol Immunology and Immunogenetics lab-
oratory over a two-year period between December 2008 and
November 2010. Just prior to this period, we had introduced
a new laboratory policy of testing cases with very low IgE
levels for possible linked antibody deficiency. Repeat ana-
lyses were excluded from the analysis, leaving 2622
samples for review.

Where hypogammaglobulinaemia was identified, we
reviewed the patients’ case-notes in detail.

As controls we quantified total serum IgE in 20 known
antibody-deficient patients (18 common variable immuno-
deficiency [CVID], 1 CVID with granulomata, 1 hypogam-
maglobulinaemia with increased polyclonal IgM). In
addition, total IgE was quantified on serum samples from
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19 random patients with paraproteinaemia (7 myeloma, 12
monoclonal gammopathy of undetermined significance
[MGUS], [including 2 high-risk MGUS]).

Results

Very low IgE (�2 IU/mL) was identified in 85/2622 (3.2%)
routine patient samples. Only 38/85 had been checked for
serum immunoglobulins based on our new trial laboratory
policy (3/20 children less than 18 years of age, 35/65 adults).
Six of 38 (2/20 [10%] children, 4/65 [6.2%] adults) patients
were found to have one or more classes of immunoglobulin
below the reference range for age (Table 1). In two of these
six cases, the initiative of the laboratory led to a new unsus-
pected diagnosis of antibody immunodeficiency. A further
550/2622 (21.0%) had low normal IgE (2.1–20 IU/mL).

Distribution of IgE concentrations in the control popu-
lations is shown in Table 2.

The majority of known cases of antibody deficiency, but
not all, also had serum IgE �2 IU/mL. Three patients
with paraproteinaemia had serum IgE �2 IU/mL. The
paresis seen was not related to paraprotein concentration.
Of note, the patient with the highest paraprotein concen-
tration (60 g/L IgG-kappa) had serum IgE 11.9 IU/mL. In
contrast, a patient with MGUS (6 g/L IgG-lambda) had
serum IgE ,2 IU/mL.

Discussion

We found 6/38 patients investigated had immunoglobulin
deficiencies (IgA, IgG and/or IgM), in addition to a low
serum IgE. This is a much lower incidence than described
in other series3 but nonetheless represents a significant
detection rate (16%).

Two children with very low IgE had hypogammaglobuli-
naemia. The first (Patient 1, Table 1) had cystic fibrosis (CF).
Reactive hypergammaglobulinaemia is typical in CF, but
hypogammaglobulinaemia is found in a minority of chil-
dren with CF,9 although it is not necessarily a poor progno-
sis feature.10,11 This child was also shown to be IgG2
deficient, as is seen in a significant minority of patients
with CF.9 Since the time of the original analysis the patient’s
immunoglobulins, including IgE, have steadily improved.
The second (Patient 2, Table 1) was under investigation for
recurrent sino-pulmonary infections at the time of referral.
Our investigations confirmed a primary immunodeficiency,
which is still undefined at this time.

Four adults with very low IgE who had hypogammaglobu-
linaemia were identified. No consistent pattern was seen: one
isolated low IgM (Patient 6), one selective IgA (Patient 3) and
two consistent with CVID (Patients 4 and 5, Table 1). Of inter-
est, all presented with lung disease, three being through the
Respiratory Medicine team. This has been shown in a UK
audit to be the most common route of referral.12 We found
no cases of paraproteinaemia in the study group. However,
there were three patients within the paraprotein control
group with very low IgE, confirming our hypothesis that in
some cases secondary immune paresis could theoretically
present with very low IgE. In order to detect all cases of
myeloma via this route, our data suggest all serum samples
with IgE �20 IU/mL would need serum protein electrophor-
esis. As this encompasses 24.2% of our patients, it is unlikely
to be a cost-effective proposition.

The control data demonstrate that a minority of patients
with primary antibody deficiency still has detectable
serum IgE (3/20; 15%, Table 2). This has been a variable
finding in the literature,13 – 15 with our data in keeping
with those of Spitz et al.14 and Waldmann et al.15 Our data
indicate that we could not confidently detect 100% of
CVID patients via this route and that some cases will still
be overlooked, leading to further diagnostic delay.

Table 1 Immunoglobulins in patients with very low IgE and other antibody deficiency

Patient Age (y) Source IgE (kIU/L) IgG (g/L) IgA (g/L) IgM (g/L) Reason for test

1 0.8 Tertiary referral ,2 (,14) 1.39� (3.0–10.9) ,0.25 (0.2–0.7) ,0.18 (0.60–2.1) Cystic fibrosis

2† 6.0 Tertiary referral 2 (,85) 2.70 (5.4–16.1) 0.39 (0.40–2.0) 0.63 (0.50–2.1) Recurrent sino-pulmonary

infection

3 24.8 Respiratory medicine ,2 (,113) 8.68 (6.0–16.0) ,0.06 (0.80–4.0) 1.63 (0.50–2.00) Bronchiolitis

4† 54.3 Respiratory medicine ,2 (,113) 2.64 (6.0–16.0) ,0.24 (0.80–4.0) ,0.17 (0.50–2.00) Possible ABPA, Proximal

bronchiectasis

5 63.2 General medical

practice

,2 (,113) 2.92 (6.0–16.0) ,0.24 (0.80–4.0) 0.25 (0.40–2.00) Bronchiectasis

6 73.4 Respiratory medicine ,2 (,113) 6.43 (6.0–16.0) 1.96 (0.80–4.0) 0.36 (0.40–2.0) Bronchiectasis

Age-related reference ranges are in parentheses

ABPA, allergic bronchopulmonary aspergillosis
�Subsequently shown to be low for all subclasses but IgG2 strikingly low at ,0.15 g/L (reference range 0.30–3.27 g/L)
†Denotes the two cases where laboratory initiative, based on further investigation of low IgE, led to a confirmed diagnosis of clinically significant immunodeficiency

and a related change in patient management

Table 2 Distribution of IgE concentrations in control groups

Patient group

Number

in group

IgE
�2 IU/mL

(very low)

IgE 2.1–

20 IU/mL
(low

normal)

IgE

>20 IU/mL

Antibody

immunodeficiency�
20 17† 2 1‡

Myeloma 7 1 6 0

Monoclonal

gammopathy

of undetermined

significance

12 2 5 (1 high

risk)

5 (1 high

risk)

�Eighteen common variable immunodeficiency (CVID), 1 CVID with

granulomata, 1 hypogammaglobulinaemia with increased polyclonal IgM
†Includes patients with CVID and granulomata
‡Patient with hypogammaglobulinaemia with increased polyclonal IgM
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Selective IgA deficiency is found in one in 400–500 of the
general population.16,17 With this exception, antibody
deficiencies are rare disorders (e.g. CVID, 1 in 10,000) and
as such often not recognized early in the disease process.2,18

In summary, we have shown that CVID continues to be
overlooked as a primary cause of lung disease in adults
and, in view of the high morbidity associated with this dis-
order, very low serum IgE (�2 kIU/L) should trigger appro-
priate investigation (immunoglobulin quantification and
serum electrophoresis).
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