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Abstract
Introduction Despite rapid developments in the science of
primary immunodeficiency diseases (PID), population char-
acteristics and the burden of disease are poorly characterized.
Aggregated data on PID via patient registries are a key
component of the public health response. The web-enabled
Australasian Society of Clinical Immunology and Allergy
PID Register was designed and implemented to address gaps
in knowledge of PID.
Methods The register provided a cumulative, cross-sectional
survey of PID patients in Australia and New Zealand via an
online, single time point, center-based, voluntarily recalled,
and patient-consented questionnaire.
Result Eighty-eight centers reported 1,209 patients across 56
separate PID syndromes. The study prevalence (cases per
100,000 population) was 5.6 for Australia, 12.4 for the state of
South Australia, and 4.9 for Australia and New Zealand
combined. Predominately antibody deficiency syndromes
accounted for 77% of patients. Common variable immunode-
ficiency was the most common diagnosis. Patients were
geographically dispersed with 80% of centers reporting case-
loads of less than 20 patients. Potentially preventable
complications of disease were common. Immunoglobulin
replacement therapy was used in 30 conditions with 26.5%
of the total recipients having antibody deficiency disorders
with normal serum IgG.

Conclusion PID in Australia and New Zealand are prevalent,
clinically diverse, geographically dispersed, and are charac-
terized by high rates of potentially preventable morbidity and
resource utilization. A public health focus on PID is required,
including strategies to correct disparities in access to care,
improve molecular diagnostics and reduce preventable com-
plications of disease. Further studies in antibody deficiency
syndromes with normal serum IgG are required.

Keywords Primary immunodeficiency . registry .

immunoglobulin replacement . IVIg .

IgG subclass deficiency . prevalence

Abbreviations
ASCIA Australasian Society of Clinical Immunology

and Allergy
CVID common variable immunodeficiency
IRT immunoglobulin replacement therapy
IVIg intravenous immunoglobulin
PID primary immunodeficiency disease
SCID severe combined immunodeficiency

Introduction

Scientific discovery in the field of primary immunodefi-
ciencies is progressing in advance of improvements in
health service delivery to affected individuals [1]. Chal-
lenges include the broad range of diseases, clinical
variations in presentation, complexity of laboratory and
genetic assessment, and costs of therapy [1]. Gathering of
information about primary immunodeficiency diseases
(PID) through international PID registries is regarded as a
fundamental component of recommendations to address the
needs of patients and healthcare providers [1, 2]. Registry
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data provide detailed insight into the burden of disease and
can be used to guide clinical trials, basic research, and
service planning [2].

The spectrum of PID syndromes is now well defined.
The International Union of Immunological Societies has
classified approximately 120 separate PIDs with the
molecular mechanism identified in more than 100 of these
[3]. However, those disorders with unknown pathogenesis
comprise the most prevalent conditions, including common
variable immunodeficiency (CVID), IgG subclass deficien-
cy, IgA deficiency, and selective antibody deficiency, and
consensus case definitions for many of these syndromes are
lacking. Furthermore, medical and community awareness of
PID is unsatisfactory, with delayed diagnosis, preventable
morbidity, and disparities of care commonplace [2].

To address these multifaceted needs in PID, a web-enabled
patient register was designed and implemented under the
auspices of the Australasian Society of Clinical Immunology
andAllergy (ASCIA). The stated objective of the register is “To
collect and analyze data on all patients with PID in Australasia
to facilitate diagnosis, treatment, research, education, and
quality assurance for patients with PID and their health care
providers, and to guide the use of immunoglobulin replacement
resources.” This report summarizes data collected and analyzed
up until December 2006, and extends the single previous
publication characterizing the Australian PID population [4].

Methods

The ASCIA PID register is an interactive, web-enabled Oracle
database providing a cumulative cross-sectional survey of all
PID patients in Australia and New Zealand (Fig. 1). The
register was launched in October 2003 and New Zealand
commenced registrations in 2004. The database was designed
and administered by the authors (see Acknowledgements)
and hosted by the George Institute for International Health.
Access is provided to approved users via password control at
http://www.immunodeficiency.org.au. Approved user status is
available to healthcare professionals working in the field of
PID subject to completion of a signed approved user
agreement. The register holds single time point, center-based,
voluntarily recalled, and patient-consented data. Nominal user
incentive schemes and a network of center-based “PID
officers” were established to mitigate the potential effects of
recall and nonresponder biases.

Prevalence calculations were based on an Australian
population of 20.6 million [5] and a New Zealand population
of 4.1 million [6]. Aggregated data on intravenous immuno-
globulin (IVIg) distribution for PID in Australia was obtained
from the National Blood Authority, the agency responsible
for national IVIg supply. Comparison between data on IVIg
use in CVID and IgG subclass deficiency from both the

register and from national supply data were used to
approximate the target population (denominator) of IVIg
recipients for these indications. These data were then
extrapolated to the entire PID register population to derive
measures of reporting and adjusted estimates of prevalence.
Prevalence calculations apply to the study period only, and
age and IVIg utilization data are dependent upon the
assumption that patients survive, remain local, continue
therapy, and do not recover from their PID.

The data acquisition process involved both Internet-
based registrations into the PID register and the electronic
merging of three previous databases (Australian Paediatric
Surveillance Unit data, the original ASCIA PID survey [4]
and an extension survey) (Fig. 1), with data collection
beginning in 1990. In contrast to a number of other PID
registries, data were not based on separate disease-specific
surveys, enabling greater cross-sectional representation.
The diagnosis of the patient was selected exclusively by
the approved user from a drop-down list of PID diagnoses.
Accuracy of diagnosis was the responsibility of the
specialist in charge of the case. Details of the referring
physician were collected. Data acquisition was a two-stage
process. The first stage consisted of a standard question-
naire. The second stage questionnaire was tailored to the
specific diagnostic group entered in stage one. Patient data
was collected via code (name code, date of birth, residential
postcode, and sex), enabling deletion of duplicate registra-
tions. Data on ethnicity was not collected.

All aspects of the operation of the register are governed
by comprehensive Human Research Ethics Committee
approval (Sydney South West Area Health Service, Royal
Prince Alfred Hospital zone, Australia, and Auckland
Ethics Committee, New Zealand) and ethics consultation
throughout Australia and New Zealand.

Fig. 1 Structure and design of ASCIA PID register. APSU =
Australian Paediatric Surveillance Unit, ASCIA = Australasian
Society of Clinical Immunology and Allergy.

518 J Clin Immunol (2007) 27:517–524

http://www.immunodeficiency.org.au


Results

Population Characteristics

The ASCIA PID register held data on 1,209 patients with
PID from 88 participating centers across Australia and New
Zealand on December 4, 2006. Fifty-six diagnoses were
recorded. Of the 1,209 patients, 648 were male (53.6%) and
552 were female (45.7%) with the sex not recorded in 9
cases (Table I). The median age calculated from date of
birth was 31 years (range: infancy to 96 years). A family
history of the same or a similar disorder was positive in 211
of 677 patients where data was available (31.2%) and
varied according to diagnosis as expected (Table I).

Diagnostic Groups

Single diagnoses were aggregated into six diagnostic
groups with diagnoses of predominately antibody deficien-
cy being the most common (77.0%). Patients were
registered across all six groups. Common variable immuno-
deficiency was the single most common diagnosis with 464
patients (38.4% of total cases, Table I). Patients with CVID
had a mean pretreatment IgG level of 4.1 g/l (SD 2.26)
whereas patients with agammaglobulinemia reported a
mean IgG of 1.1 g/l (SD 1.55).

Antibody deficiency syndromes characterized by normal
serum total IgG (IgG subclass deficiency, specific antibody
deficiency, or IgA deficiency) are among the least well
characterized and most controversial of PID [7, 8]. A total
of 364 patients (39.1% of antibody disorders and 30.1% of
total PID registrations) with these disorders were registered,
with IgG subclass deficiency the most common (n=234,
25.1% of antibody deficiency patients, 19.4% of total
patients, Table II).

Primary immunodeficiency diseases other than antibody
deficiency syndromes comprised only 23% of total patients
with hereditary angioedema (HAE, 55 patients, 4.5% of
total), T-B− severe combined immunodeficiency (SCID)
(41 patients, 3.4% of total), chronic granulomatous disease
(33 patients, 2.7% of total), and hyper-IgM syndromes (25
patients, 2.1% of total) occurring most frequently (Table I).

The molecular basis of many PID have now been
defined [3, 9]. Information about whether the diagnosis
was established or confirmed by molecular genotyping was
recorded in 583 PID patients (48.2% of total). However,
genotypic diagnosis was established in only 32 of these 583
cases (5.5%).

Geographic Distribution and Prevalence Estimates

The geographic distribution of patients is a key limiting
factor in provision of specialist services. Registrations were

dispersed between 88 hospital or clinic centers across
Australia and New Zealand. Whereas two major pediatric
centers accounted for 20.1% of total cases, 70 centers (80%
of total centers) had less than 20 patients registered,
indicating limited caseloads at most centers.

Although the majority of cases were registered in the
most populous Australian states of New South Wales (39%)
and Victoria (21%) (Fig. 2a), the population adjusted
prevalence of PID varied widely between states and
territories of Australia and New Zealand. Several states in
Australian and New Zealand were greatly underrepresented
(no registrations were recorded from the Northern Territory
of Australia compared to 12.4 registrations per 100,000 in
South Australia, Fig. 2b). Although there was regional
variation in reporting, the profile of patients by diagnostic
group was similar across all regions. In general, levels of
underreporting correlated with population-adjusted clinical
immunology workforce numbers in that area [10]. Overall,
the observed Australian PID prevalence was 5.6 per
100,000 population, which is substantially greater than 2.1
per 100,000 population as reported in 1997 [4] (Table II). A
prevalence of 4.9 per 100,000 population is observed for
Australia and New Zealand combined.

Underreporting is a key reason for patient registries to
underestimate true disease prevalence [1]. We compared
nationally acquired data on IVIg issued for PID (grams)
with data on IVIg use from the register to approximate the
rate of underreporting for the register (see “Methods”).
Comparisons indicate that the PID register has acquired data
on approximately 33.8–37.0% of the total target population
of subjects affected by these conditions. Extrapolating these
ranges to the entire register enabled an approximation of the
adjusted prevalence of PID in Australia of 13.2–14.5 per
100,000 population (Table II). These figures may apply less
well to PID syndromes that are not treated with IVIg. The
reporting rates in South Australia (measured prevalence,
12.4; population, 1.56 million) may be nearing true
population prevalence levels.

Clinical Manifestations of Primary Immunodeficiency
Diseases

Clinical manifestations of disease (data available for 492
patients, 40.7% of total patients) were highly diverse
(Table III). Bronchiectasis is a potentially preventable,
high-morbidity, long-term complication of PID. Bronchiec-
tasis was identified in 20% of respondents overall, and was
more common in antibody deficiency disorders (23%) than
other forms of PID (5%). Allergic manifestations of disease
(13%), eczema (7%), autoimmune inflammatory disease
(5%), cytopenias (4%), and granulomatous disease (2%)
together combine to illustrate the relatively high frequency
of immune dysregulation in PID and the complexity of
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Table I Characteristics of Registered Patients

Total % of Total Sex (% Male) Family Historya (%) IRTa,b (%)

Total 1,209 100.0 54.0 31.2 70.7

Predominately antibody deficiency, total 931 77.0 50.9 23.8 74.3
CVID 464 38.4 48.3 16.7 88.6
IgG subclass deficiency 234 19.4 43.8 19.5 65.0
Specific antibody deficiency 36 3.0 33.33 27.6 89.3
IgA deficiency 94 7.8 47.83 28.6 19.1
Agammaglobulinemia, total 94 7.8 90.3 60.3 89.1
Agammaglobulinaemia (NFC) 14 1.1 57.1 14.3 90.0
X-linked agammaglobulinaemia 80 6.6 96.2 66.7 88.9
Selective IgM deficiency 1 0.1 0 0.0 –
Transient hypogammaglobulinemia of infancy 8 0.7 62.50 0.0 12.50

Combined immunodeficiency, total 76 6.3 77.0 37.5 69.4
T-B− SCID, total 41 3.4 64.1 29.4 55.9
T-B− SCID (NFC) 38 3.1 63.9 33.3 56.3
Adenosine deaminase deficiency 3 0.2 66.7 0.0 50.0
T-B+ SCID, total 8 0.7 87.5 42.9 75.0
X-linked SCID 6 0.5 100.0 60.0 66.7
T-B+ SCID (NFC) 2 0.2 50.0 0.0 100.0
Omenn syndrome 1 0.1 100.0 0.0 100.0
Hyper-IgM, total 25 2.1 92.0 46.7 88.9
Hyper-IgM (NFC) 15 1.2 86.7 28.6 100.0
X-linked hyper-IgM 10 0.8 100.0 62.5 77.8
MHC complex class II deficiency 1 0.1 100.0 – –

Defects of phagocyte function, total 40 3.3 80.0 45.5
Chronic CGD, total 33 2.7 78.8 44.4
CGD (NFC) 15 1.2 60.0 37.5
p47phox deficiency 1 0.1 0.0 0.0
X-linked CGD 17 1.4 100.0 55.6
Other defects of phagocyte function, total 7 0.6 85.7 50.0
Chediak–Higashi syndrome 1 0.1 100.0 0.0
Cyclic neutropenia 1 0.1 100.0 –
Myeloperoxidase deficiency 1 0.1 100.0 100.0
Severe congenital neutropenias 3 0.2 66.7 50.0
Shwachman syndrome 1 0.1 100.0 –

HAE, total 55 4.5 46.3 90.7
HAE (NFC) 29 2.4 42.9 78.9
HAE quantitative defect 21 1.7 47.6 100.0
HAE functional defect 5 0.4 60.0 100.0

Complement defects, total 16 1.3 43.8 75.0
C2 deficiency 6 0.5 33.3 75.0
C4 deficiency 3 0.2 0.0 –
C5 deficiency 1 0.1 100.0 100.0
C8 deficiency 1 0.1 100.0 –
Mannose-binding lectin (protein) deficiency 3 0.2 33.3 66.7
Properdin factor C deficiency 2 0.2 100.0 –

Other well-defined PID, total 91 7.5 61.5 46.7 51.5
Ataxia telangiectasia 10 0.8 70.0 50.0 22.2
Cartilage-hair hypoplasia 3 0.2 0.3 66.7 0.0
Chronic mucocutaneous candidiasis 11 0.9 54.5 0.0 20.0
Congenital asplenia 1 0.1 0.0 0.0 0.0
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clinical management. Low rates of tuberculosis (0.2%) are
consistent with a stable low incidence of tuberculosis in the
general population of Australia of 5.4 per 100,000
population [11].

Immunoglobulin Replacement Therapy

Immunoglobulin replacement therapy (IRT) data were
recorded in 837 cases of a possible 1,098 (76.2%) cases
(diagnoses of HAE, complement defects, and defects of
phagocyte function were excluded on the basis that IRT is
not indicated in these conditions). Of these 837 cases, 592
(70.7%) of patients were receiving IRT across 30 diagnoses,
using a mean dose of 289.6 g (SD 155.2 g) per person per
annum. The rates of intramuscular and subcutaneous
delivery were low (3.4%). Data on both dose and weight
was available in 254 cases. The average dose per kilogram
body weight was 0.42 g/kg (SD 1.9 g/kg). Three conditions
(CVID, IgG subclass deficiency, and agammaglobulinemia)
dominated IRT for PID overall (Fig. 3).

Immunoglobulin Replacement Therapy in Antibody
Deficiency Syndromes Characterized by Normal Serum
Total IgG

Immunoglobulin replacement therapy for antibody defi-
ciency syndromes characterized by normal serum total IgG
is controversial [8, 12]. Despite this, IRT was commonly

a

b

Fig. 2 Distribution of PID registrations. a Regional distribution of
registered patients as a percentage of total patients (n=1,209) in each
state and territory of Australia, and in New Zealand. b Population
adjusted study prevalence by region expressed as the number of
patients per 100,000 population registered in each state and territory of
Australia, and in New Zealand.). NSW = New South Wales, NT =
Northern Territory, NZ = New Zealand, QLD = Queensland, SA =
South Australia, TAS = Tasmania, VIC = Victoria, WA = Western
Australia.

Table II Study and Estimated Population Prevalence (Cases per
100,000 Population) of PID in Australia and New Zealand

Australian
Prevalence
(1997) [4]

Australia
and New
Zealand
Study
Prevalence

Australian
Study
Prevalence

South
Australian
Study
Prevalence

Adjusted
Prevalence
Estimate

2.1 4.9 5.6 12.4 13.2–14.5

Adjusted prevalence estimates are based on calculations comparing
PID register data and patterns of immunoglobulin replacement use and
supply (see “Methods”).

Table I (continued)

Total % of Total Sex (% Male) Family Historya (%) IRTa,b (%)

Total 1,209 100.0 54.0 31.2 70.7

Congenital lymphangiectasia 1 0.1 100.0 0.0 –
DiGeorge syndrome 21 1.7 42.9 0.0 17.6
DNA breakage associated syndromes 1 0.1 100.0 100.0 –
Good’s syndrome 1 0.1 100.0 0.0 0.0
Ectodermal dysplasia 1 0.1 100.0 0.0 100.0
Nezelof’s syndrome 1 0.1 0.0 – 0.0
Venoocclusive disease of the liver 4 0.3 50.0 100.0 50.0
Wiskott–Aldrich syndrome 13 1.1 100.0 75.0 40.0
X-linked lymphoproliferative syndrome 6 0.5 100.0 100.0 100.0
Hyper-IgE syndrome 10 0.8 70.0 25.0 87.5
Idiopathic CD4 lymphocytopenia 7 0.6 14.3 0.0 20.0

NFC = Not further characterized, CGD = granulomatous disease
aWhere data available
b Proportion of patients with this condition receiving IRT
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used in the following two conditions: IgG subclass
deficiency (65.0% of IgG subclass deficiency patients were
receiving IRT) and specific antibody deficiency (89.3% of
specific antibody deficiency patients were receiving IRT).
These conditions also accounted for a large proportion of
total IRT use (26.5% total IRT patients, Fig. 3). The mean
dose of IRT for antibody deficiency syndromes with normal
total serum IgG was 274.7 g (SD 114.3 g) per person per
annum.

Discussion

Primary immunodeficiency diseases in Australia and New
Zealand are prevalent, clinically diverse, geographically
dispersed, and are characterized by high rates of potentially
preventable morbidity and resource utilization. The ASCIA
PID register provides a unique profile of PID enabled by
relatively high rates of reporting (up to 12.4 per 100,000 in
the state of South Australia), identification of 1,209 patients
from a total population base of 24.7 million, and participation
from 88 clinical centers. This report emphasizes the numer-
ical importance of antibody deficiency disorders, including a
large population of patients with antibody deficiency syn-
dromes with normal serum IgG (30.1% of total patients) for
whom clinical consensus is largely lacking [8, 13].

Although patient registries have an essential role in the
mobilization of a public health response to PID, voluntary
reporting imposes common limitations in the assessment of
the overall population-based burden of disease [1]. In
particular, data acquisition is subject to ascertainment biases
(underreporting and recall biases) that are likely to favor
patients with more severe disease or frequent attendance.
Where possible the ASCIA PID register has been designed
to mitigate these biases. First, the register was designed
with web-based tools to provide ease of access to the
central resources and documentation. Second, a network of
PID officers was established across both countries to
facilitate reporting. Third, register data acquired via
voluntary reporting were compared with national Australian
data on IVIg distribution, enabling estimates of under-
reporting. Fourth, ASCIA itself enabled the mobilization of
the clinical immunology specialty toward data collection.
Nevertheless, nonresponder biases may have important
unmeasured effects. For example, this report may underes-
timate the significance of diseases commonly managed
outside the specialty of clinical immunology such as

Fig. 3 Immunoglobulin replacement therapy: the ten most common
indications for use (also includes remaining use of IRT not accounted
for by the ten most common indication).

Table III Clinical Manifestations of Disease in PID Patients

Clinical
Manifestations

Total PID,
n (% Total)

Antibody
Deficiency
Disorders,
n (% Total)

Other
PID, n
(% Total)

Total respondents 492 415 77

Bacterial sinusitis
and/or pneumonia

281 (57) 258 (62) 23 (30)

Bronchiectasis 100 (20) 96 (23) 4 (5)
Allergic disease 65 (13) 59 (14) 6 (8)
Chronic diarrhea 47 (11) 44 (11) 8 (10)
Eczema 34 (7) 25 (6) 9 (12)
Autoimmune inflammatory
disease

27 (5) 26 (6) 1 (1)

Other symptoms 24 (5) 19 (5) 5 (6)
Mucocutaneous candida 20 (4) 9 (2) 11 (14)
Neutropenia or
thrombocytopenia

20 (4) 11 (3) 9 (12)

Pneumocystis jiroveci
pneumonia

17 (3) 6 (1) 11 (14)

Soft tissue absecesses or
boils

16 (3) 12 (3) 4 (5)

Staphylococcal
pneumonia/ lung abscess

16 (3) 12 (3) 4 (5)

Splenomegaly 15 (3) 13 (3) 2 (3)
Lymphoma 13 (3) 8 (2) 5 (6)
Lymphadenopathy 13 (3) 13 (3) 0 (0)
Granulomatous or
sarcoidosis-like disease

8 (2) 6 (1) 2 (3)

Dysmorphology or
abnormal facial features

7 (1) 4 (1) 3 (4)

Atypical mycobacterial
disease

4 (1) 4 (1) 0 (0)

Viral encephalitis 4 (1) 4 (1) 0 (0)
Atypical CMV-related
disease

2 (0.4) 2 (0.5) 0 (0)

Abnormalities of dental
development

2 (0.4) 0 (0) 2 (3)

Atypical EBV-related
disease

2 (0.4) 1 (0.2) 1 (1)

Tuberculosis 1 (0.2) 1 (0.2) 0 (0)
Cryptococcal disease 1 (0.2) 1 (0.2) 0 (0)
Disseminated BCG 0 (0) 0 (0) 0 (0)
No symptoms 12 (5) 11 (3) 1 (1)
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congenital neutropenias in hematology, complex genetic
phenotypes in pediatrics, or pathogen-specific immunode-
ficiencies [14] in the specialty of infectious diseases.

Prevalence Estimates

Population-based studies of PID prevalence in Australia
and New Zealand are not available. Whereas the study
prevalence of PID in the Australian component of the
ASCIA PID register (5.6 per 100,000) is well below our
adjusted prevalence estimate of 13.2–14.5 per 100,000
population (Table II), the measured South Australian
prevalence of 12.4 per 100,000 exceeds other registries
internationally: Norway 6.82 [15], Spain 5.07 [16], and
Ireland 2.9 [17]. Intravenous immunoglobulin resource
allocation for PID may prove to be a useful method of
developing more accurate estimates of PID prevalence for
those disorders for which IVIg is indicated. IgA deficiency
is commonly reported to affect Caucasian populations at a
rate of 1:700 [8], which could result in an Australasian
population of more than 35,000 IgA-deficient subjects, the
majority of whom would be asymptomatic. The ASCIA
PID register did not actively recruit patients with asymp-
tomatic IgA deficiency or other common variants such as
mannose-binding lectin deficiency, which should be
considered in the interpretation of the true population
prevalence of PID.

Challenges for Service Delivery

1. Geographic variation
Variations in regional reporting are most likely to be

explained by local deficits in the clinical immunology
workforce resulting in a lack of project participation or
underdiagnosis. For example, low rates of reporting in the
Northern Territory and Tasmania (Fig. 2) correlate with the
absence of resident clinical immunologists [10]. Regional
differences are less likely to be affected by true prevalence
variations or migration as supported by the lack of variation
in the profile of diagnoses by region. Even within reporting
immunology centers, small clinical caseloads impose a
challenge to service delivery and the mobilization of
national programs in research, education, and clinical trials.
Further studies would be required to determine whether
patients managed outside the specialty of immunology, or
those attending centers with small caseloads experience
diagnostic delay or unsatisfactory clinical outcomes. Given
that regional underreporting may link with access to local
specialist services, the immunology workforce in key
regions should be reviewed.
2. Cellular and molecular diagnostics

The gap between scientific advances in PID and changes
to clinical practice is particularly evident when considering

molecular diagnosis, achieved in only 5.5% of cases.
Molecular genotyping enables precise definition, early
diagnosis, and improved long-term outcomes [19]. Clinical
molecular genotyping is both complex and expensive [18]
and for the majority of the most common diagnoses, the
precise gene defects have not been established. These
findings support the need for programs directed toward
cellular and molecular discovery, mobilization of diagnostic
services, and cost reduction enabled by economies of scale.
Given the geographic dispersal of patients, such programs
are likely to be beyond the means of individual departments
and require strategic support from government and granting
authorities. Australasia lacks the necessary coordinated
public health focus on PID programs that are becoming
established elsewhere [1, 2].

Potentially Preventable Complications of Disease

Chronic suppurative lung disease and bronchiectasis are
potentially preventable complications of PID, especially in
antibody deficiency syndromes [19]. The high prevalence of
bronchiectasis in PID may be a product of delayed diagnosis
[20], lack of multidisciplinary intervention [19], and inade-
quate immunoglobulin replacement [21]. The ASCIA PID
register design may favor acquisition of patients with severe
disease such as bronchiectasis. Despite this, rates of
bronchiectasis of 20% overall, and 23% of patients with
antibody deficiency syndromes raise a public health issue of
adequacy of diagnostic awareness and intervention. These
rates provide indicators for both international comparison
and future analysis of local service delivery. Greater
collaboration between the disciplines of clinical immunolo-
gy, respiratory medicine, and primary care may be required
to improve respiratory outcomes. Furthermore, the scope of
clinical manifestations of disease in PID, including allergic
and inflammatory disorders as well as the signature feature
of frequent infections, mandates multidisciplinary specialist
clinical support for patients.

Immunoglobulin Replacement Therapy

Immunoglobulin replacement therapy is the cornerstone of
treatment for antibody deficiency disorders (reviewed in
[12]). Therapeutic pooled immunoglobulin use is growing
internationally with expanded indications in both immuno-
deficiency and immunomodulatory settings. Immunoglob-
ulin replacement therapy in Australia and New Zealand is
delivered largely by the intravenous as opposed to
subcutaneous route, but may well change in keeping with
trends elsewhere. Clinical trials of specialized subcutaneous
Ig products may see an expansion of subcutaneous IRT use
in the near future.
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Understanding how IRT is used in PID is a matter of
great importance. Whereas IRT use in agammaglobulemic
and hypogammaglobulinemic disorders in the context of
recurrent infection generally lacks controversy, treatment of
antibody deficiency states with normal serum IgG are less
substantiated [8, 12]. Nevertheless, IgG subclass deficiency
and specific antibody deficiency were common indications
for treatment with IRT in the register (Fig. 3). Many of
these patients had reported clinical manifestations of
disease consistent with a CVID spectrum disorder. Further-
more, studies of cohorts of adult patients with idiopathic
bronchiectasis uncover frequent cases with incomplete
defects of antibody production [22]. These findings of
frequent reporting, burden of infectious complications, and
extent of IRT utilization mandate further studies of the
disease concepts underlying antibody deficiency states with
normal serum IgG levels.

The Future

This report of current knowledge of PID in Australia and
New Zealand highlights the need for a multifaceted,
coordinated strategy for research and service delivery. Key
areas of concern are population-based epidemiological
studies, strategies to improve patient outcomes, access to
molecular diagnostics, clinical immunology workforce
review, and IRT governance. Further studies are required
in antibody deficiency states with normal serum IgG levels.
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