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Abstract. The prevalence of humoral immunodeficiency in refractory rhinosinustis: a retrospective analysis. Objective:
To evaluate the prevalence of humoral immunodeficiency in patients with refractory rhinosinusitis.

Methodology: All patients with refractory rhinosinusitis, who were treated at or referred to the ENT Dept of the
University Hospital in Leuven between January 2002 and December 2004, were retrospectively identified. Patient charts
that contained information on humoral immunity testing were selected to calculate the prevalence of 1gA deficiency,
common variable immunodeficiency (CVID) and 1gG2/3 subclass deficiency.

Results; A total of 307 subjects (261 adults and 46 children) were included. Overall, 67 patients (21.8%) with refracto-
ry rhinosinusitis had laboratory evidence of a humora immunodeficiency. We found an IgA deficiency in 7 patients
(2.2%); CVID was not found in any patient (0%); 1gG2 subclass deficiency in 6 patients (2.0%) and 1gG3 subclass
deficiency in 55 patients (17.9%). Nine patients (2.9%) had combined deficits of major and/or subclass serum
immunoglobulin levels. There was no significant difference in the prevalence of humoral immunodeficiency between
adults and children.

Conclusion: Humoral immunodeficiency is present in a significant proportion of patients with refractory rhinosinusitis.
The majority of these deficiencies are subtle 1gG subclass deficits, whereas more severe humoral immune disorders are
ararefinding. A laboratory evaluation of humoral immune function, including measurement of serum levels of IgA, total

1gG and 1gG subclasses, should be part of the evaluation of patients with refractory rhinosinusitis.

I ntroduction

Chronic or recurrent rhinosinusitis
is an immense world-wide health
problem, affecting up to 15% of
the population.t The aetiology of
rhinosinusitis is diverse and
includes non-host factors (e.g.
pollution, infections), general host
factors (e.g. genetic, allergy,
immunity) and local host factors
(e.g. anatomical abnormalities).?
Most cases of rhinosinusitis can
be treated succesfully with med-
ication and/or surgery. In 5-25%
of patients however, response to
these classical treatment regimens
is not satisfactorily and rhinosi-
nusitis persists®> These patients

with refractory disease often pose
a diagnostic and therapeutic chal-
lenge.

Risk factors for refractory rhi-
nosinus disease include atopy,
medical conditions affecting the
sinonasal tract mucosa and defects
in the immune response.* Indeed,
immune disorders are known to
have a profound effect on the
respiratory tract.>® The studies
on the incidence of humoral
immune deficiencies in patients
with refractory rhinosinusitis are
heterogeneous, with humoral
immune deficiencies detected in
5-63 % of patients. Moreover,
there are considerable differences
in the reported prevalence of spe-

cific immunodeficiencies, such as
IgA deficiency, common variable
immune deficiency (CVID) and
IgG subclass deficiency.™ These
divergent results underscore the
current lack of data on the preva-
lence and importance of immune
defects in patients with refractory
rhinosinusitis.

The objective of our study was
to evaluate the prevalence of
humoral immune deficienciesin a
Belgian population of patients
with refractory rhinosinusitis. We
specifically investigated the preva-
lence of IgA deficiency, CVID
and 1gG subclass deficiency in
these patients, and compared our
resultsto the literature.
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Materials and M ethods

A retrospective analysis of patient
charts was performed. Patients
with refractory rhinosinusitis, who
were treated at or referred to the
ENT clinic of the University of
L euven between January 2002 and
December 2004 were identified.
Refractory rhinosinusitis was con-
sidered when rhinosinusitis symp-
toms (facial/frontal headache,
nasal/postnasal discharge, hypos-
mia/anosmia, nasal blockage) and
signs (nasal endoscopy +/- com-
puted tomography) persisted
despite classical treatment regi-
mens (long term nasal steroids,
intermittent courses of ora
steroids +/- antibiotics and endo-
scopic sinus surgery). The patient
charts were reviewed and those
which contained information on
humoral immunity testing were
selected. The charts of patients,
who received oral steroids before
laboratory testing, were not
excluded.

The following features were
recorded for each case: (1) patient
age;, (2) patient gender and (3)
serum concentrations of 1gA, total
1gG, 1gG2 and 1gG3. Quantitative
major and subclass immunoglobu-
lin levels were assessed by neph-
elometry, Beckman Instruments
Inc. (Brea, California, USA).
These serum concentrations were
compared with age-adjusted refer-
ence values from the same labora-
tory. Immunoglobulin deficiency
was defined as a serum concentra-
tion of more than two standard
deviations below the geometric
mean.

On the basis of immunologic
findings, patients were catego-
rized into the following groups:
(2) normal humoral immunity; (2)
isolated IgA deficiency; (3) CVID
or (4) 1gG subclass deficiency.

CVID was considered when there
was a marked reduction in serum
levels of both total 1gG and IgA.

The prevalence of different
humoral immune deficiencies was
calculated for the entire data set.
The results were compared with
those of previously published
studies.

Results (Table 1)

A total of 569 patients with refrac-
tory rhinosinusitis were treated at
or referred to the ENT clinic. The
307 charts (54%) containing docu-
mentation on humora immunity
tests were selected for further
analysis. There were 261 adults
(85%; 110 men and 151 women)
and 46 children (15%; 21 boys and
25 girls) with refractory rhino-
sinusitis included in our analysis.

Normal or increased humoral
immunity

The serum concentrations of the
tested immunoglobulins fell with-
in normal ranges for most of the
patients. Normal IgA wasfoundin
244 adults (93.5%) and 41 chil-
dren (89.1%); normal total 1gG in
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232 adults (88.9%) and 40 chil-
dren (87.0%); normal I1gG2 in
242 adults (92.7%) and 43 chil-
dren (93.5%) and normal 1gG3 in
205 adults (78.5%) and 39 chil-
dren (84.8%). All tests were nor-
mal for 169 adults (65.8%) and
31 children (67.4%).

An increased serum concentra-
tion of at least one immunoglobu-
linwas found in 42 adults (16.1%)
and 6 children (13.0%). There was
an increased IgA in 14 adults
(5.4%) and 1child (2.2%);
increased total 1gG in 19 adults
(7.3%) and 6 children (13.0%);
increased 19gG2 in 15 adults
(5.7%) and 1child (2.2%) and
increased 1gG3 in 7 adults (2.7%)
and 1 child (2.2%).

IgA deficiency

Three adults (1.1%) and 4 chil-
dren (8.7%) had a decreased
serum concentration of IgA. Two
of the children had an unde-
tectable serum IgA, the other
5 patients had a subnormal serum
IgA level. The difference in the
prevalence of IgA deficiency
between adults and children is not
significant (p = 0.25).

Table 1

Overview of selective and combined immunoglobulin deficiencies in children and
adults with refractory rhinosinusitis

Immunoglobulin Number of patients
n (%)
Children (<18Yy) Adults (=18Y)

(n=46) (n =261)
I0A 3(6.3) 2(0.8)
Tota 1gG 0 5(1.9)
1gG2 1(2.2) 0
1gG3 4(8.7) 43 (16.5)
IgA +1gG3 1(2.2) 0
Tota 1gG + 19gG2 0 1(0.4)
Total 1gG + 1gG3 0 3(1.2
1gG2 + 1gG3 1(2.2) 1(0.4)
Total 1gG + 1gG2 + 1gG3 0 1(0.4)
IgA +1gG2 + 1gG3 0 1(0.4)
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In 2patients (0.7%) the
decreasein serum IgA was associ-
ated with an 1gG subclass defi-
ciency. Namely, one adult also had
a decreased 1gG2 and 1gG3, and
one child had an associated lower-
ing of serum 1gG3.

Common variable immune defi-
ciency

None of the patients had a com-
bined deficiency of serum IgA and
total 1gG.

1gG subclass deficiency

Fifty-five adults (21.1%) and
7 children (15.2%) had an IgG
subclass deficiency. A total 1gG
deficiency was found in 10 adults
(3.8%) and O children.

Two children (4.3%) and
4 adults (1.5%) had an 1gG2 defi-
ciency. The difference in preva
lence of 1gG2 deficiency between
adults and children is not signifi-
cant. One of these children aso
had an 1gG3 deficiency; 4 adults
showed associated deficiencies of
[gG3 (n = 1), total 1gG (n = 1),
total 1gG and 1gG3 (n = 1) and
IgA and 1gG3 (n = 1).

Six children (13.0%) and
49 adults (18.8%) had a decreased
serum 1gG3 level. The difference
in prevalence of 1gG3 deficiency
between adults and children is not
significant (p = 0.18).

Two of these children had asso-
ciated deficiencies of other immu-
noglobulins, namely one with I1gA
deficiency and one with 1gG2
deficiency. Six of these adults
showed associated immunoglobulin
deficits of total 1gG (n = 3), 1gG2
(n=1),total IgG and IgG2 (n= 1)
and IgA and 1gG2 (n = 1).

A decreased serum concentra-
tion of at least one immunoglobu-
linwasfound in 57 adults (21.8%)
and 10 children (21.7%).

Discussion

The most important finding of this
retrospective study is that humoral
immune deficiencies are a rela
tively common finding in patients
with refractory sinusitis. Immuno-
globulin deficits are present in
21.8% of the patients. 1gG3 sub-
class deficiency is the most fre-
guent humoral immune deficien-
cy, with a prevalence of 17.9%.
IgA and 1gG2 deficiencies are
rarer at a prevalence of 2.3% and
2.0% respectively. This study did
not identify patients with CVID.
Normal or increased serum con-
centrations of IgA, 1gG and
1gG2/3 were detected in 78.2% of
patients with refractory sinusitis.
IgA deficiency is one of the
most common antibody deficien-
cies, with an incidence of up to
1/400 subjects in the genera pop-
ulation.” It is found in association
with 1gG subclass deficiencies in
about 20% of patients.* The
majority of individuas with IgA
deficiency will be clinically
asymptomatic for life. Those with
symptoms have sinopulmonary
infections, gastro-intestinal prob-
lems and an increased risk for
auto- immune disorders.® An IgA
deficiency was detected in 2.3%
of patients with refractory rhinosi-
nusitis;, 2 (28%) of them had an
associated 1gG subclass deficien-
cy. These results are similar to
those of most other studies, in
which IgA deficiency was present
in 1.3%%* to 16.7%" of patients
with chronic sinusitis (Table 2).
Common variableimmune defi-
ciency, aso caled acquired
hypogammaglobulinemia, affects
about 1/25 000 Caucasians and
is characterised by a marked
reduction of both IgA and
total 1gG serum concentrations.
Asymptomatic CVID does not
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exist, and patients are prone to
recurrent bacterial infections of
the sinopulmonary tract, gastro-
intestinal problems, auto- immune
disorders and malignancies. The
average age of onset of CVID is
25years, and the mortality rate
over a 25-year period is 24%,
mostly due to lymphoma and
chronic pulmonary disease.”* No
patients with CVID were found in
our study population. This is in
accordance with 3 other reportson
humoral immune deficiencies in
patients with chronic rhinosinusi-
tis,®° but contrasts to the findings
of May et al.* and Chee et al.,”?
who reported CVID to be as preva
lent as 2.0% to 10.3% respectively.

IgG subclass deficiency is a
relatively common finding in
patients with recurrent sinopul-
monary infections. However,
healthy subjects can have low lev-
els of 1gG subclasses as well.
Therefore, the controversy about
the clinical significance of these
subtle immunoglobulin deficits
continues, and clinical immunolo-
gists have questioned whether 1gG
subclass deficiency represents a
true immunodeficiency disease.
Because 1gG2 plays an important
role in the response to polysac-
charide antigens, 1gG2-deficient
patients may typically have recur-
rent infections with Haemophilus
influenzae and/or Streptococcus
pneumoniae. They may be unable
to respond adequately to immu-
nization with purified polysaccha-
ride antigens (e.g. Pneumovax®).1
IgG3 is the predominant subclass
in the primary response to various
viral agents, thus, its deficiency
can be associated with recurrent
viral upper respiratory infec-
tions” An IgG2 deficiency was
detected in 2.0% of chronic rhi-
nosinusitis patients in this study in
agreement with the published
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Table 2
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Prevalence of humoral immunodeficiency in patients with chronic rhinosinusitis (CVID: common variable immune deficiency;

NR: not reported)

Authors Patients Immunoglobulin deficiency
(n=) lgA CVID 1gG2 1gG3

Shapiro et al.” Children 1 1 2 9
(n=61)

Scadding et al ® Adults 5 0 3 19
(n=74)

Armenaka et al . Adults 1 0 0 18
(n=130)

Hoover et al.* Adults 1 0 0 3
(n=80)

May et al.* Adults and Children NR 5 10 1
(n = 245)

Chee et al.? Adults 13 8 NR NR
(n=78)

This study Adults 3 0 4 48
(n= 261)
Children 4 0 2 5
(n= 46)

Total n =875 28/630 14/875 21/797 103/797

(4.4%) (1.6%) (2.6%) (12.9%)

3.3% to 4.1%.5* Similarly, an
IgG3 deficiency was present in
17.9% of this study population
compared to the reported 0.4%" to
60%.° The 1gG2 subclass is the
most common reported deficiency
among children whilst it is the
1gG3 subclass amongst adults.”*®
This study also found 1gG3 defi-
ciency (18.8%) to be more com-
mon than 1gG2 deficiency (1.5%)
in adults. However in contrast to
previous studies on children, 13%
were 1gG3 deficient whilst only
4.3% 1gG2 deficient.

These results support the con-
cept of immune dysfunction as a
potential risk factor for refractory
rhinosinusitis and the recommen-
dation for humoral immunity test-
ing in these patients. Not only the
major idiotypes but aso the 1gG
subclasses should be examined.
This is of particular importance
for 1IgG2 and 1gG3, as these repre-
sent only 20% and 10% of total

IgG serum concentrations respec-
tively, and partial or complete
deficiency of these subclasses
might thus not influence total 1gG
levels. In this study, 50 patients
(16.3%) with 1gG2/3 subclass
deficiencies would have been
overlooked if only the major idio-
types had been investigated, as
these patients all showed normal
serum concentrations of total 1gG.
Some authors have advocated the
extension of humoral immunity
testing with active immunization
(protein and polysaccharide anti-
gens) to investigate serotype-
specific antibody production.it
Recently, Chee et al.?* showed
that T-lymphocyte function was
commonly disturbed in adults
with refractory rhinosinusitis.
Therefore, they suggested that
cellular immunity tests should
also be included in any diagnostic
work-up of immune system func-
tion.

The identification of a chronic
rhinosinusitis patient with a
humoral immune deficiency raises
important questions about the
appropriate management. Treat-
ment options include repeated
immunizations (to boost antibody
production), culture-directed anti-
biotics, prophylactic antibiotics,
endoscopic sinus surgery and
immunoglobulin  replacement
therapy. A  multidisciplinary
approach including specialists in
immunology, ENT and respiratory
diseases is recommended.

This study did not report on
IgM and 1gG1/4 subclasses. The
clinical significance of a deficien-
cy of these immunoglobulins is
still under much debate. IgM defi-
ciency has sporadically been
reported in association with recur-
rent infections® IgG1 is the pre-
dominant 1gG subclass, amount-
ing to approximately 70% of
serum 1gG. Therefore, variations
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in the serum IgG1 concentration
are always represented by identi-
cal variations of the total serum
1gG level.® 1gG4 subclass levels
are commonly undetectable, even
in normal individuals, and the
accurate detection of very low lev-
els of 1gG4 is technically difficult
to achieve. Therefore, the clinical
relevance of 1gG4 evaluation
remains unclear.?

Routine immunization tests
were not performed in this study
population. This probably would
have provided interesting infor-
mation, as patients with recurrent
infections and normal 1gG levels
may show an abnormal response
to immunization.?? Therefore, this
study may underestimate the true
prevaence of humoral immune
disorders in patients with refracto-
ry rhinosinusitis. On the other
hand, the magjority of immuno-
globulin deficitsin this study were
decreases of 1gG subclass antibod-
ies, which are of questionable
clinical significance. As yet, no
information on the (spontaneous)
evolution of antibody levels in
these patients is available. Major
humora immune disorders, such as
IgA deficiency or CVID, were rare
or absent in this study population.

In future studies, it would be
interesting to compare the evolu-
tion of rhinosinusitis between
patients with and those without
humora immune deficits. Also,
further studies can investigate
the differences in prevalence
of humoral immune disorders
between patients with isolated
refractory  rhinosinusitis and
patients with rhinosinusitis and
recurrent pulmonary infections.

Conclusions

Humoral immunodeficiency is
present in a significant proportion

of patients with refractory rhinosi-
nusitis. The majority of these defi-
ciencies are subtle 1gG subclass
deficits, whereas more severe
humoral immune disorders are a
rare finding. A high index of sus-
picion for humoral immune defi-
ciency is indicated in these
patients, especialy when persis-
tent respiratory problems are also
present. A laboratory evaluation
of humoral immunity function,
including measurement of serum
levels of IgA, total 1gG and 1gG
subclasses, should be part of the
evaluation of patients with refrac-
tory rhinosinusitis.
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