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To the editor:

Common variable immunodeficiency disorder (CVID) is
the most frequent clinically relevant primary immunodeficien-
cy, and pulmonary infections, often leading to the develop-
ment of bronchiectasis, are a major clinical finding in CVID
patients [1]. However, non-infectious manifestations of the
lung occur frequently too, with previous studies reporting in-
terstitial lung diseases (ILD) in 10-20% of patients with
CVID [1-3] and a disease onset of non-infectious pulmonary
manifestations after 8 years [2]. CVID patients suffering from
ILD have a poorer clinical prognosis [4]. Due to its main
clinical manifestations, the term “granulomatous lymphocytic
interstitial lung disease (GLILD)” was coined; however, clin-
ical and histopathological findings show substantial heteroge-
neity, and a clear and universal definition is missing.

Other non-infectious manifestations, like immune throm-
bocytopenia or autoimmune hemolytic anemia, often precede
the clinical symptoms and diagnosis of CVID [5], an obser-
vation that helps to improve early recognition of this rare
disease. It is unknown what percentage of CVID patients pre-
sents with clinical symptoms of interstitial lung diseases pre-
ceding the diagnosis of immunodeficiency.

We conducted a cross-sectional study on non-infectious respi-
ratory manifestations, i.e., the presence of ILD, in 105 adult
patients with CVID. CVID was diagnosed according to ESID
(European Society for Immunodeficiencies) criteria at the
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Outpatient Clinic for Immunodeficiencies, Charité
Universititsmedizin Berlin, Germany. Patient charts were
reviewed for clinical courses, immunological parameters, pulmo-
nary function tests, radiological features in CT scan, differential
cytology in bronchoalveolar lavage fluid (BALF), histopatholog-
ical findings, treatment, and results of genetic testing. Thoracic
CT scans were part of the routine diagnostics at the time of PID
diagnosis in our clinic. Three patients without pulmonary symp-
toms had not undergone thoracic CT scans and were excluded
from the study. ILD was diagnosed in patients with
radiomorphological changes in their CT scans and clinical symp-
toms (coughing, dyspnea) +/— impairment in pulmonary function
testing (TLC (total lung capacity) < 80% and/or KCO (transfer
coefficient of the lung for carbon monoxide) < 75%). For tho-
racic CT analysis, both mediastinal and lung window setting
images were reviewed by different radiologists and all images
were re-evaluated by a respiratory physician. Apart from solitary
micronodules, there were no accidental findings of ILD in CT
scans in asymptomatic patients. All patients were non-smokers.
The study was approved by the local ethics committee, and in-
formed consent was obtained from all individual participants
included in the study.

In our cohort of 105 adult CVID patients, we identified 19
patients (18%) with interstitial lung diseases. In 53% (10/19
patients), a pulmonary diagnosis of ILD had preceded the
diagnosis of CVID with a median delay of 36 months (see
Table 1).

Demographic and clinical characteristics are listed in sup-
plemental table S1. Patients affected with ILD presented with
a much higher frequency of splenomegaly (74% vs. 31%; p
value < 0.001) and lymphadenopathy (63% vs. 14%; p value
< 0.001). Bronchiectasis occurred more frequently in patients
with ILD than without ILD (37% vs. 16%; p value 0.04).
Rates for autoimmune cytopenia and recurrent pneumonias
did not differ significantly (supplemental table S1). In contrast
to the recently described significant T-lymphopenia in patients
with ILD [1], in our cohort, no significant differences in the
immunological phenotype between patient groups were found
(see supplemental table S2).
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Results of the most recent pulmonary function testing
showed mild restriction (TLC 60-79%) in 5/19 patients and
moderate restriction (TLC 40-59%) in 2/19 patients (any re-
striction in 7/19 patients or 37%). Diffusion capacity was
mildly reduced (KCO 60-75%) in 5/19 patients, and a mod-
erate reduction (KCO 40-59%) was found in 5/19 patients
(any impairment of diffusion capacity: 10/19 or 53%). The
extent of limitation in pulmonary function testing in our pa-
tients was similar to other published CVID-ILD cohorts [4].
Our data support the measuring of diffusion capacity as an
early screening marker for ILD in patients with CVID.
However, in symptomatic patients, normal pulmonary func-
tion testing cannot replace the diagnostic role of CT scans.

Radiomorphological features on CT scan were diverse and
included nodular changes (47%), ground-glass opacities
(53%), reticular changes (37%), and honeycombing (16%).
Data on differential cytology in BALF was available from
17/19 patients. With regard to differential cell counts in
BALF, there are conflicting results with reports on elevated,
normal, and reduced CD4/CD8-ratios [1]. In our cohort, the
most frequent finding was an increase in lymphocytes (lym-
phocytes in BALF > 20%), which was detected in eleven
patients (65%). Analysis of CD4/CD8-ratio was available in
10/11 patients, showing an increased ratio (CD4/CD8-ratio >
3.5) in four patients (40%). Histopathology was analyzed in
eight pulmonary specimens and three lymph nodes. Major
histopathological changes were lymphocytic infiltrates (n:4),
sarcoid-like changes (n:4), and other granulomatous lesions
(n: 3). In recent years, a number of disease-causing monoge-
netic disorders were discovered, including the identification of
CTLA-4 deficiency, LRBA deficiency, or APDS (activated
phosphoinositide 3-kinase delta syndrome), which are associ-
ated with CVID and lung disease [1]. Genetic testing using
whole-exome sequencing was conducted in 16/19 patients,
revealing known disease-causing mutations in four patients
in NFKBI, NFKB2, PI3KCD, and CTLA4 (n:1 each).
Twelve patients are on immunosuppressive treatment, mostly
using steroids (see Table 1). One patient requires supplemental
oxygen therapy (see Table 1).

Most studies on ILD in CVID patients focused on possible
risk factors for developing non-infectious pulmonary compli-
cations and how ILD affects the clinical course in these pa-
tients. Interestingly, in the largest clinically detailed cohort, it
was reported that ILD developed on average 8 years after
diagnosis of the underlying primary immunodeficiency [4].
In contrast to this observation, 53% of our patients with ILD
presented initially at the pulmonologist with non-infectious

pulmonary symptoms and on average 36 months before
CVID was recognized. Looking at the clinical findings of
our patients, it is not surprising that sarcoidosis was the most
frequent pulmonary (mis)diagnosis, since lymphocytic alveo-
litis and sarcoid-like lesions in the biopsy are typical findings
in sarcoidosis.

However, most of all, our observations show that it is im-
portant to create awareness for interstitial lung disease also as
an early presenting clinical aspect of patients with CVID. Our
findings advocate for the routine assessment of immunoglob-
ulin levels in patients with ILD, allowing an early identifica-
tion and initiation of treatment in these cases.
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