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ABSTRACT. Background and aim: Sarcoidosis is a disorder hallmarked by non-caseating granulomas and can involve
multi-organ systems but most frequently affects the lungs, eyes, central nervous system, and skin (1). Combined
Variable Immunodeficiency (CVID) is a disorder featuring hypogammaglobulinemia, an inadequate response to
vaccination, and a history of recurrent bacterial and viral infections, most commonly pneumonia, sinusitis, and
ear infections (2). CVID can also present with non-caseating granulomas, including in Granulomatous Lympho-
cytic Interstitial Lung Disease (GLILD), making distinguishing between these conditions challenging. There is
increasing recognition of the diagnostic overlap between sarcoidosis and CVID and it is this uncertainty often
complicates decisions related to routine screening for CVID and treatment. This case series seeks to clarify clini-
cal and radiographic features between these two conditions to guide both serologic work-up including screening
for quantitative immunoglobulins as well as treatments. Mezhods: This single-center retrospective review was
performed at a large midwestern academic center with a large sarcoidosis referral base using available data from
the past seventeen years. ICD-9 and ICD-10 codes for CVID and Sarcoidosis were used to identify individuals
in billing for outpatient encounters. Results: A total of 1920 cases of sarcoidosis and 231 cases of CVID were
identified, with eight individuals identified as having both CVID and sarcoidosis diagnoses coded in the same
outpatient clinical encounter, which is just 0.042% of the total number of sarcoidosis cases. Conclusions: In place
of universal quantitative immunoglobulin screening among those with sarcoidosis, which has additional costs and
leads to further challenges with other causes of hypogammaglobulinemia other than CVID, this review points
out essential patient features where testing should instead be focused. Identified patient features based on this
review that should lead to quantitative immunoglobulin testing include a personal history of recurrent sinopul-
monary infections, individual or family history of autoimmune conditions, computed tomography (CT) chest
with non-traction-related bronchiectasis, and middle to lower lobe pattern of lung involvement on CT.

KEeY worps: sarcoidosis, combined variable immunodeficiency, CVID, granulomatous lymphocytic interstitial
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INTRODUCTION

Sarcoidosis and CVID (combined variable
immunodeficiency) are disorders that can impact
multiple organs, including the lungs, eyes, joints,
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central nervous system, and skin, with non-caseating
granulomas present in both conditions (1,2). The
pathologic similarities between sarcoidosis and
CVID, especially the rare presentation of granuloma-
tous lymphocytic interstitial lung disease (GLILD),
is why there continues to be a clinical association be-
tween these two conditions. Previous literature has
reported an initial diagnosis of sarcoidosis, followed
by a more accurate diagnosis of CVID once immu-
noglobulins were evaluated (1,3). There is ongoing
controversy about how best to screen, diagnose, and
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treat individuals with presentations that could be re-
lated to either sarcoidosis or CVID (3). This single-
center retrospective review addresses the overlapping
and diagnostic dilemma between these two condi-
tions, which respond to fundamentally different
treatments.

METHODS

This study obtained ethics approval from the in-
stitutional review board (2024H0168). Data was col-
lected from the past 17 years (2024-2007) at a single
large Midwestern academic medical center with a
large sarcoidosis referral base. ICD-9 and ICD-10
codes for CVID and sarcoidosis based on billing for
outpatient encounters were used to identify individ-
ual patients and screening accounted for multiple vis-
its for the same individual. Those with each and both
conditions based on outpatient billing codes within
an outpatient encounter were identified. All those
identified as having both conditions based on billing
codes were selected for review. A sample of the most
recent 45 encounters was also identified for review of
clinical features and radiographic findings from each
sarcoidosis and CVID group. The CT chest images
and radiology reports for each identified subject were
reviewed by a board-certified pulmonologist to assess
for patterns. The absolute and the percentage of cases
were reported. Where median data was used the in-
terquartile range (IQR) was also calculated. Using
Prism GraphPad, Fisher’s exact tests were used to as-
sess the significance of categorical variables between
two groups and was utilized given the small sample
size in the CVID misclassified as sarcoidosis group.

REesuLTs

1920 cases of sarcoidosis and 231 cases of CVID
from 2024-2007 were identified. Eight individuals
were identified as having both CVID and sarcoido-
sis as diagnosis codes in the same outpatient clinical
encounter. CT chest images were available for all the
individuals reviewed. Due to limited pathology and
bronchoscopy data, these were excluded from analy-
sis. Among those with both Sarcoidosis and CVID
listed in the same encounter, sarcoidosis was the ini-
tial diagnosis in all eight identified individuals. There
was an average of 5.4 years between the initial sar-
coidosis and later CVID diagnosis. One of the indi-

viduals was treated with Rituximab before diagnosis

of CVID, and thus, it is unclear if it genuinely rep-
resents CVID or a secondary cause of hypogamma-
globulinemia. Six of the eight individuals also had
a history of recurrent pulmonary or sinus infections
before their CVID diagnosis. In all these individuals
with recurrent infections, infections improved fol-
lowing immunoglobulin replacement. None of the
eight individuals identified had a personal or imme-
diate family history of other autoimmune conditions
based on past medical and family history available
in chart review. Six of the eight individuals identi-
fied had been treated with immunosuppression for
the management of sarcoidosis before the eventual
diagnosis of CVID. All six of these individuals were
treated with varying doses of Prednisone before
their CVID diagnosis. Three were also treated with
Methotrexate in combination with Prednisone, and
one was treated with Imuran in combination with
Prednisone. The demographics of those found to
have both sarcoidosis and CVID diagnoses are com-
pared to those with either sarcoidosis or CVID in
Table 1. Table 2 compares the CT findings of sar-
coidosis and CVID alone to those given both sar-
coidosis and CVID diagnoses. All of those identified
as both sarcoidosis and CVID diagnoses were found
to have CT chest abnormalities consistent with lung
parenchymal involvement consisting of middle and
lower lobe infiltrates when present.

DiscussioN

Sarcoidosis and Common Variable Immuno-
deficiency (CVID) are both rare conditions that
primarily affect adults and are characterized by the
formation of granulomas (4). There are, however, sev-
eral important clinical, pathologic, and radiographic
features to help distinguish these two conditions.
From a pathology perspective, CIVD granulomas
are often smaller and contain very few to no fibro-
sis or multinucleated giant cells (5). From a radio-
graphic perspective, CVID often presents with lower
lung parenchymal involvement in contrast with the
upper lobe predominant parenchymal involvement
of sarcoidosis (6). CVID also often presents with
a non-perilymphatic nodule distribution again in
contrast to the perilymphatic distribution typically
seen in sarcoidosis (6). Clinically the most striking
clinical difference between these two diagnoses re-
mains a high frequency of recurrent infections which

is then linked to bronchiectasis (3,7). While there



SARCOIDOSIS VASCULITIS AND DIFFUSE LUNG DISEASES 2025; 42 (4): 17211 3

are often few differences in the physical exam, velcro
crackles on lung auscultation has been seen in 50%
of CVID/GLILD patients in one cohort (7). De-
spite these differences distinguishing between these
two pathologies remains a challenge. In this single-
center retrospective case series, the overlap diagnosis
based on ICD billing codes of sarcoidosis and CVID

was rare, occurring in only 0.042% among those with

Table 1. Demographics comparing sarcoidosis and CVID diagno-
sis to those with Sarcoidosis or CVID diagnosis

CVID
Sarcoidosis CVID misclassified as
N=45 N=45 sarcoidosis
(45.9%) (45.9%) N=8 (8.2%)
Median 46.0 years 49 years 41.5 years
Age at (IQR 21.5) (IQR 20) (IQR 27)
diagnosis
Gender
Female 25 (55.5%) 32 (71.1%) 4 (50%)
Male 20 (44.5%) 13 (28.9%) 4 (50%)
Race
White 32 (71%) 41 (91.2%) 6 (75%)
Black 11 (24%) 1(2.2%) 1(12.5%)
Hispanic 0% 1(2.2%) 1(12.5%)
Other 2 (5%) 2 (4.4%) 0%

sarcoidosis. Given the clinical difficulties in inter-
pretation and cost-effectiveness, routine screening of
immunoglobulins among those with sarcoidosis does
not seem practical. If indicated, the timing of the
immunoglobulin check is also essential, as steroids
(a mainstay in sarcoidosis treatment) can lower im-
munoglobulins (8,9). All eight individuals identified
with both sarcoidosis and CVID diagnoses were first
diagnosed with sarcoidosis. This raises consideration
for an initial inaccurate sarcoidosis diagnosis. It re-
mains most likely that these two conditions are mis-
taken for one another rather than representing actual
overlapping conditions. Instead of obtaining quanti-
tative immunoglobulins universally as a part of the
diagnostic work-up for sarcoidosis, as has been sug-
gested by Pearlman et al. (10), they should instead be
checked based on findings during the presentation.
A reasonable starting point would be to ask history
questions related to any personal or family history of
recurrent sinus or pulmonary infections in the initial
evaluation of all possible sarcoidosis patients. Addi-
tionally, history should include individual or family
history of autoimmune conditions (11). CT find-
ings that may indicate Common Variable Immune
Deficiency (CVID) include a lower and middle lobe
disease pattern and bronchiectasis in the absence of
fibrosis, which could also prompt immunoglobulin
testing. A multidisciplinary discussion involving

Table 2. CT imaging features of those with lung parenchymal involvement of disease. Thirty individuals were in the sarcoidosis group, twenty
were in the CVID group, and all eight were with both diagnoses. **=could not be calculated

Sarcoidosis CVID CVID misclassified as Sarcoidosis

N=30 N=20 N=8 p-value
Bronchiectasis <0.0001
None 26 (86.3%) 9 (45%) 6 (75%)
Mild 1(3.4%) 6 (30%) 1(12.5%)
Moderate to Severe 3 (10.3%) 5 (25%) 1(12.5%)
Distribution of Lung Parenchymal Involvement <0.0001
Upper Lobe Predominant 11(37.9%) | 0(0%) 0 (0%)
Middle and Lower Lobe Predominant 6 (20.7%) 9 (45%) 6 (75%)
Diffuse 13 (41.4%) 11 (55%) 2 (25%)
Lung Nodules
None 6(20.7%) | 7(35%) 3 (37.5%) -
Less than 3cm 24 (79.6%) 13 (65%) 5 (62.5%)
3cm or larger 0 (0%) 0 (0%) 0 (0%)
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radiology and pathology, similar to what is done
for interstitial lung disease, may further enhance
the diagnostic accuracy of these challenging clinical
presentations. The primary limitation of this review
is that identification was based on ICD-based bill-
ing. While not able to be evaluated with the available
data, it would have also been helpful to assess the
population of those with sarcoidosis whose evalu-
ation of serum immunoglobulins changed clinical
course or management. A database of sarcoidosis
patients and CVID patients with granulomas may
also help reveal natural history differences between
these conditions (12). Based on the observation that
CVID is only rarely misdiagnosed as sarcoidosis, we
do not recommend routine screening for CVID in
all cases of suspected sarcoidosis. However, there are
certain presenting features, such as recurrent sinusi-
tis, bronchitis, and the presence of bronchiectasis,
that warrant screening for CVID.
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