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Childhood survivors of chronic granulomatous disease show the importance of expertise in
primary immunodeficiencies http://ow.ly/K09mr

Primary immune deficiencies, once the sole domain of paediatricians, have come of age, and increasing
numbers of childhood survivors, testament to meticulous medical care and the introduction of
broad-spectrum antimicrobial prophylaxis, are now reaching early-to-mid adulthood. These patient
cohorts are important for a number of reasons: 1) they teach us about the natural history of disease,
modified through therapeutic intervention; 2) they highlight patients presenting at the extremes of the
spectrum, e.g. with less severe disease, modified by genetics and/or environment; 3) they may offer insights
into risks and benefits of earlier intervention in the disease course; and 4) they present a challenge to adult
physicians, potentially unfamiliar with hitherto “paediatric” disease and its management.

Chronic granulomatous disease (CGD), a genetically inherited disorder of phagocyte function, is caused by
mutations in genes encoding the five protein subunits of the NADPH oxidase, the enzyme responsible for
the phagocyte respiratory burst and superoxide production [1, 2]. The most common defects are in
X-linked gp91phox, whilst defects in the other four protein components are inherited in an autosomal
recessive fashion. The natural history of CGD is well understood. Patients with X-linked disease or those
with absent or severely reduced superoxide production present earlier, have more severe disease and are
most likely to die from complications of the disease [3, 4]. Major manifestations are of severe, sometimes
fatal infections, predominantly from catalase-positive microorganisms, with Staphylococcus aureus,
Burkholderia species and Aspergillus species being major pathogens [4–6]. Survival of CGD patients has
improved with the introduction of antibacterial and antifungal prophylaxis [4, 6, 7] and the use of
interferon-γ [8]. Inflammatory complications, particularly affecting the lungs and gastrointestinal tract, are
also significant manifestations in patients; these are successfully managed with immunosuppression [4–7].
Increasingly, patients are being offered haematopoietic stem cell transplantation to cure the disease [9–11].
With such modern approaches, survival, for paediatric patients at least, is as good as survival for those
taking antimicrobial prophylaxis [12]. The major issues, confronting patients and physicians alike, are
which treatment option to follow and, if stem cell transplantation is to be offered, when is the most
appropriate time to consider this. Although survival following stem cell transplantation, even for those
patients who are sick at the time of transplantation [13], is good, a well-matched donor is not always
available. Most transplants for CGD are performed in childhood or adolescence, but for those who choose
not to be transplanted, or for whom a suitably matched donor is not available, how should physicians
respond to the question “What is the outlook for adults with CGD today?”

The answer to this question is incomplete, but a study by SALVATOR et al. [14], in this issue of the
European Respiratory Journal, goes some way to answering it. Using the national French registry for
primary immunodeficiency, 99 adult patients out of 174 total patients with CGD were identified; complete
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data were available for 67. The median duration of follow-up in adulthood (defined as age >16 years) was
only 9 years, although the follow-up period ranged from 1 to 43 years, and the age of adult patients ranged
from 17 to 59 years. Nine (13%) out of the 67 patients died, predominantly from infection, most
commonly due to Aspergillus species, the most common cause of death in CGD [15]. Respiratory
complications (infection, particularly due to fungal species, or inflammation) were common, and more
frequent than seen in childhood, despite prophylaxis. Treatment was complicated, often prolonged
(>6 months) and involved lengthy hospitalisation and invasive, sometimes multiple therapies. Respiratory
inflammatory complications occurred in more than a quarter of patients, although nonrespiratory
complications were more likely, frequently involving the gastrointestinal tract. Noninfectious complications
were more likely to be persistent.

This is an important study, because it begins to address some of the aforementioned issues. Whilst it is
limited by the relatively small size of the cohort (although large in size for adult CGD populations), and is
historic and retrospective in nature, nevertheless, important lessons can be drawn. First, many of these
patients will have been treated in the “modern era”, when prophylaxis with appropriate antifungal therapy
and interferon-γ will have been available; therefore, the results are relevant to patients who are making
treatment decisions for themselves today. Secondly, many of the patients who were receiving appropriate
antifungal prophylaxis still presented with fungal infections and were found to have subtherapeutic drug
levels. This observation emphasises the difficulty of prophylaxis in this age group, either because of
noncompliance or because gastrointestinal inflammation may impair absorption. The presumption that
therapeutic drug levels would be more helpful in preventing infection is reasonable but unproven so far.
Thirdly, this study highlights the importance of these patients being cared for in centres with broad
experience in CGD, where adult physicians are aware of the peculiar characteristics of this patient group
(for instance, the lack of symptoms in the presence of fungal pulmonary infection noted in this study) and
are able to collaborate with physicians who have the most experience with the protean and confusing
manifestations of this disease. As paediatric patients with rare diseases survive into adulthood, it will be
increasingly important that appropriately skilled physicians are available to care for them, as has been the
case for patients with cystic fibrosis [16].

Finally, within this cohort were a small number of patients who had previously undergone haematopoietic
stem cell transplantation and who now presented with no symptoms, emphasising previous reports of the
curative benefit of stem cell transplantation in abolishing infectious and inflammatory complications in
this patient group. Stem cell transplantation can also normalise life quality for these patients [17]. Given
the life-long risk and recurrence of respiratory infections and inflammatory sequelae that these patients
experience, both in the respiratory and gastrointestinal tracts, the data presented in this article suggest that
early consideration should be given to haematopoietic stem cell transplantation regardless of the age at
which patients present, given the low toxicity and excellent survival of recent reports.
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