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Extrapulmonary involvement in patients with sarcoidosis and comparison
of routine laboratory and clinical data to pulmonary involvement

Monika Zurkova?, Vitezslav Kolek®, Tereza Tomankova®, Eva Kriegova®

Introduction. Patients with pulmonary and pulmonary plus extrapulmonary sarcoidosis differ in symptom severity
and health status impairment. To date there is no information on differences in clinical and laboratory parameters be-
tween these phenotypes and limited information on extrapulmonary involvement in Czech sarcoidosis patients exists.
Methods. We therefore compared clinical data (age, gender, organ involvement, lung function tests) and laboratory
data (blood counts, bronchoalveolar fluid (BAL) cellular profile, serum levels of CRP, SACE, sIL-2R, neopterin) between
patients with newly diagnosed pulmonary sarcoidosis (n=107) and those with pulmonary plus extrapulmonary sar-
coidosis (n=54).

Results. Extrapulmonary sarcoidosis was diagnosed in 33% of patients, mostly affecting lymph nodes and skin and
having hypercalciuria. There was no difference in the prevalence of extrapulmonary sarcoidosis between genders.
Patients with extrapulmonary sarcoidosis were older and mostly non-smokers when compared to those with limited
pulmonary form. X-ray Stage | and erythema nodosum were less frequent in extrapulmonary disease. Serum levels of
CRP, SACE, sIL-2R and neopterin and BAL cellular profile did not differ between both phenotypes. We observed lower
platelets, FEV1,VC, and BAL CD19+ in females with extrapulmonary involvement than in those with pulmonary disease.
Conclusion. Affected lymph nodes, skin and hypercalciuria were the most common in sarcoidosis patients with ex-
trapulmonary involvement. Pulmonary sarcoidosis did not differ in clinical and routine laboratory parameters from
pulmonary plus extrapulmonary sarcoidosis. Observation of low platelets, VC, FEV1 and BAL CD19+ in females with
extrapulmonary sarcoidosis needs further verification in larger cohort.
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INTRODUCTION within races**. Caucasians have more frequently a hy-
percalciuria, a disorder of calcium metabolism typical by
Sarcoidosis is a systemic granulomatous disease of un-  excessive urinary calcium excretion, related to sarcoidosis,
known aetiology. It commonly affects young and middle  and African-Americans involvement of eyes, liver, bone
aged adults, more frequently women and non-smokers!.  marrow, peripheral lymph nodes and skin®. In Japanese
The prevalence of sarcoidosis around the world varies  patients, there are common cardiac and eye lesions>*, in
between 6-213/100000 inhabitants, depending on the Brazilians skin, peripheral lymph system, heart and de-
race and population. In the Czech Republic, a Middle fects in calcium metabolism’ and in Turkish patients skin
European country, the incidence is 3.1/100000 and the  and peripheral lymph nodes® are most often affected. For
prevalence more than 70/100000 inhabitants?. condition with simultaneous pulmonary and extrapulmo-
The most common presentation of sarcoidosis is bilat-  nary involvements, the term “generalized” sarcoidosis’
eral hilar lymphadenopathy and pulmonary infiltration.  has been introduced. Recently, a new term “extensive”
However, the pulmonary involvement is commonly ac-  sarcoidosis has been used for systemic involvement of
companied by the involvement of other organs. The most  more than two organs except of involving of extrathoraci-
commonly affected organs are eyes, liver, spleen, lymph  cal lymph nodes’.
nodes, salivary glands, heart, nervous system, muscles, Extrapulmonary sarcoidosis may be on occasion life
bones, but also other organs such as uterine, stomach, threatening and may also affect the therapeutic approach’.
bone marrow and others may be rarely affected!. The There is also evidence that patients with pulmonary
affected organs and the prevalence of extrapulmonary  plus extrapulmonary sarcoidosis are more impaired in the
sarcoidosis vary between populations. A Case Control  severity of symptoms, restrictions of activities of daily liv-
Study of Sarcoidosis (ACCESS) demonstrated that there  ing and there is also impairment of health status compar-
is more extrapulmonary sarcoidosis in African-Americans  ing to the patients with isolated pulmonary sarcoidosis'®.
than in Caucasians and different organs are affected One may therefore expect that pulmonary sarcoidosis
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differ in clinical and laboratory parameters from those
patients with accompanied extrapulmonary sarcoidosis.
However, limited data is available on this topic.

In this study, we aimed to characterize the extrapul-
monary sarcoidosis in Czech patients, because there is
no information on organ involvement and frequency of
extrapulmonary involvement in sarcoidosis patients from
Middle Europe. We aimed also to investigate whether
patients with pulmonary sarcoidosis differ in routinely
assessed clinical and laboratory data from those with ac-
companied extrapulmonary involvement.

MATERIAL AND METHODS

Subjects
We performed a retrospective review of clinical and
laboratory data in a cohort of 161 sarcoidosis patients

(91 women, the mean age 50 yrs; 70 men, 37 yrs) di-
agnosed between January 2007 and December 2011 at
the Department of Respiratory Medicine in Olomouc,
a tertiary referral centre for interstitial lung diseases in
Moravia. Subanalysis was performed in 107 patients
with isolated pulmonary involvement (61 women, 48 yrs;
46 men, 36 yrs) and 54 patients with accompanying ex-
trapulmonary involvement (30 women, 56 yrs; 24 men,
38 yrs); further subanalysis was done in subgroups accord-
ing to the gender. Organ involvement was evaluated ac-
cording to the ACCESS protocol!'. We evaluated age, sex,
smoking, X-ray stages and lung function tests (FEV1%,
FEV1, VC, VC%, DLCO% and TLC). Respiratory tests
were done by Master Screen Body plethysmograph
(Jaeger GmbH & Co., Wiirzburg, Germany) at the time of
diagnosis. Levels of serum biomarkers - CRP, serum angi-
otensin-converting enzyme (SACE), soluble interleukin-2
receptor (sIL-2R) (Roche, Mannheim, Germany) and
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Fig. 1. Workflow of routine investigations of sarcoidosis patients.
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Fig. 2. Organ involvements and calcium metabolism defects (hypercalciuria) in patients with
extrapulmonary sarcoidosis. On the x-axis is the number of affected patients in %.

*Single cases of affected central nervous system, uterus, stomach, salivary glands, peritoneum, and bone
marrow.
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Fig. 3. Distribution of cellular subpopulation profiles and ration CD4+/CD8+ in bronchoalveolar lavage fluid in patients with
pulmonary (LUNG, n=89) and pulmonary plus extrapulmonary sarcoidosis (EXTRAPULM, n=51). (A) macrophages, (B) lym-
phocytes, (C) neutrophils, (D) eosinophils, (E) CD19+, (F) CD4+/CD8+. Group means are indicated by horizontal bars, error
bars indicate SEM; P-values did not reach significance between pulmonary and pulmonary plus extrapulmonary sarcoidosis.
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Table 1. Patient's characteristics.

Parameters

Sarcoidosis (S)
(n=161)

Pulmonary plus extrapul-

monary S (n=54)

Pulmonary S
(n=107)

Sex (men/women)

70/91

24/30

46/61

Age 46.0 (35.0-56.0) 49.0 (36.8-60.3)* 45.0 (33.0-53.0)*
Females 50.0 (41.0-58.0) 56.0 (44.3-61.3)* 48.0 (38.5-55.5)*
Men 37.0 (32.0-47.3) 38.0 (35.3-56.3) 36.0 (29.8-46.0)
Chest X-ray stage (I/II/11I/IV) 49/101/11/0 8/39/7/0 41/62/4/0
Erythema nodosum/LS 18/18 1/1 17/17
Smokers/ Non-smokers/ Former smokers 30/98/33 10/38/6 20/60/27

All values are presented as medians, in brackets are 25.-75. percentile. LS Logren‘s syndrome
*P<0.05

Table 2. Laboratory data in sarcoidosis patients subgrouped according to the involved organs.

Pulmonary plus

Laboratory data extrapulmonary S Pulmf)nary S P
(N=54) (N=107)

Serum biomarkers

CRP [mg/L] 3.9 (2.0-7.8) 4.8 (2.0-13.0) 0.37
SACE [U] 53.7 (37.9-69.2) 50.2 (37.8-64.4) 0.27
Neopterin [ug/L] 2.2 (1.5-3.9) 2.0 (1.6-2.6) 0.35
sIL-2R [kU/L] 899 (574-1338) 847 (414-1139) 0.48
Blood counts

Leukocytes [x 10°/L] 5.8 (4.5-7.0) 6.1 (5.1-7.7) 0.11
Lymphocytes [x10°/L] 1.59 (1.12-1.90) 1.30 (1.00-1.80) 0.15
Hemoglobin [g/L] 140 (128-152 138 (128-153) 0.94
Trombocytes [x10°/L] 241 (202-291) 253 (212-316) 0.16

Pulmonary functional tests

FEVI [%] 98.5 (82.0-110.5) 99.0 (88.0-109.0) 0.79
FEVI [L] 2.9 (2.2-3.6) 3.1 (2.6-3.7) 0.22
VC [%] 106 (84-118) 105 (95-119) 0.62
VC [L] 3.7 (3.14.6) 4.1(3.54.9) 0.18
DLCO [%] 92 (80-102) 88 (80-102) 0.87
TLC [%] 103 (93-110) 103 (94-112) 0.65
BAL profile: Relative counts [%]*

Macrophages 74.0 (65.4-83.7) 78.5(70.4-84.4) 0.14
Lymphocytes 22.0 (16.0-29.0) 19.0 (13.0-28.0) 0.30
Neutrophils 1.0 (0.0-3.0) 1.0 (0.3-3.0) 0.77
Eosinophils 0.0 (0.0-1.0) 0.0 (0.0-0.8) 0.82
BAL profile: Absolute counts [count x 10¢/mL]*

Macrophages 51.3 (37.2-102.8) 65.9 (40.8-91.3) 0.40
Lymphocytes 1638 (748-2176) 1397 (758-2238) 0.38
Neutrophils 45 (0-176) 51 (0-147) 0.85
Eosinophils 0 (0-12) 0 (0-6) 0.35
BAL CD3+ (%) 85 (68-91) 86 (73-92) 0.61
BAL CD4+ (%) 64 (46-76) 63 (43-75) 0.83
BAL CD8+ (%) 13 (9-20) 15 (9-24) 0.24
BAL CD19+ (%) 0 (0-1) 1 (0-1) 0.17
BAL CD4+/CD8+ ratio 4.30 (2.65-7.60) 4.40 (2.20-6.45) 0.47

All value are presented as medians, in brackets are 25.-75. percentiles.

# BAL cytology was available in 51 patients with pulmonary plus extrapulmonary sarcoidosis (S) and 89
patients with limited pulmonary sarcoidosis. SACE - Serum angiotensin-converting enzyme, sIL-2R - soluble
interleukin-2 receptor.
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Table 3. Comparison of laboratory and clinical data in subgroups according to the gender and sarcoidosis phenotype.

Male Female
Pulmonary Pulmonary S Pulmonary Pulmonary S
plus extrapulmonary (n=46) P plus extrapulmonary (n=61) P
S (n=24) S (n=30)
Smoking status
Smokers/ 7/2/15 13/15/18 0.05 3/4/23 7/12/42 0.82
ex-smokers/
non-smokers
Age at diagnosis 38.0 (32.3-56.3) 36.0 (29.8-46.0) 0.10 56.0 (44.3-61.3) 48.0 (38.5-55.5) 0.04
Serum biomarkers
CRP [mg/L] 3.9 (2.39.3) 3.0 (1.2-10.0) 0.65 3.8 (1.9-7.1) 6.0 (2.1-16.3) 0.12
SACE [U] 59.7 (46.7-73.6) 52.3 (39.1-64.0) 0.20 52.8 (36.2-63.3) 47.6 (37.0-65.1) 0.89
SACE [<60U/>60U] 13/11 33/13 0.19 22/8 44/17 1.00
Neopterin [ug/L] 2.55 (1.77-4.60) 1.96 (1.38-2.60) 0.08 1.87 (1.49-3.37) 2.10 (1.70-2.72) 0.86
sIL-2R [kU/L] 1018 (777-1437) 884 (399-1136) 0.18 683 (394-1246) 802 (416-1148) 0.75
Pulmonary functional tests
FEV1 [%] 97 (78 -109) 94 (80-105.25) 0.81 99 (87-113) 101 (93-113) 0.62
FEV1 [L] 3.55(3.35-4.43) 3.64 (3.08-4.25) 0.94 2.46 (2.02-2.89) 2.89 (2.39-3.26) 0.02
VC [%] 96 (85-111) 98 (87-105) 0.78 113 (97-121) 113 (102-124) 0.56
VC [L] 4.92 (4.38-5.54) 4.79 (4.12-5.36) 0.68 3.22 (2.80-3.65) 3.73 (3.32-4.14) 0.004
DLCO [%] 93 (81-106) 90 (78-104) 0.78 91 (78-100) 88 (80-102) 0.92
TLC [%] 97 (87-110) 98 (92-106) 0.94 104 (98-111) 107 (100-115) 0.43
BAL profile: Relative counts [%]*
Macrophages 70.5 (64.5-84.8) 77.0 (68.0-83.3) 0.27 75.0 (69.5-81.1) 78.0 (70.7-85.0) 0.34
Lymphocytes 26.5 (13.8-32.5) 18.0 (14.5-27.3) 0.23 21.0 (16.5-26.2) 19.6 (12.0-28.0) 0.78
Neutrophils 1.0 (0-2.5) 1.0 (0-4.0) 0.80 2.0 (0-3.5) 1.3 (0.3-3.0) 0.91
Eosinophils 0(0-1.2) 0 (0-0.7) 0.86 0 (0-1.0) 0.3 (0-1.0) 0.90
BAL profile: Absolute counts [count x 10¢/mL]*
Macrophages 59.5 (43.5-120.2) 78.6 (48.9-94.4) 0.66 46.0 (34.1-86.5) 58.9 (36.8-80.2) 0.44
Lymphocytes 1596 (755-2896) 1400 (699-2272) 0.23 1638 (698-2057) 1324 (783-2238) 0.90
Neutrophils 36 (0-152) 35 (0-146) 0.86 65 (0-212) 73 (0-148) 0.98
Eosinophils 0 (0-17.8) 0 (0-4.5) 0.29 0 (0-11.5) 0 (0-6.0) 0.71
CD3+ (%) 87 (62-91) 88 (82-92) 0.42 84 (71-92) 85 (69-91) 0.87
CD4+ (%) 64 (38-77) 63 (43-74) 0.98 65 (51-77) 62 (41-77) 0.83
CD8+ (%) 13 (9-21) 17 (13-28) 0.11 12.0 (9-18) 12.5 (8-22) 0.75
CD19+ (%) 1.0 (0-1.5) 0(0-1.0) 0.66 0(0-1.0) 1.0 (0-1.3) 0.02
CD4+/CD8+ 3.86 (2.30-6.96) 3.43 (1.99-5.55) 0.57 4.66 (2.73-7.84 4.56 (2.21-8.61) 0.65

All values are medians, in brackets is 25.-75. percentile.

# BAL cytology was available in 51 patients with extrapulmonary sarcoidosis (S) and 89 patients with limited pulmonary sarcoidosis. SACE -
Serum angiotensin-converting enzyme, sIL-2R - soluble interleukin-2 receptor.

neopterin (ELISA, IBL International GmbH, Hamburg,
Germany) and the blood counts were assessed in periph-
eral blood at the time of diagnosis. Similarly, the bron-
choalveolar lavage (BAL) cellular profile was evaluated
using FACSCalibur flow cytometer (BD Biosciences, CA,
USA) at the time of diagnosis. All patients enrolled into
this study were of Czech origin and were not relatives.
The detailed demographic data are shown in Table 1. The
flow chart of routine investigation of sarcoidosis patients
is shown in Fig. 1. The local ethical committee of Palacky
University and Faculty Hospital Olomouc approved the
study.

Statistical Analysis
Fisher‘s exact test was used to compare categorical
data, and quantitative comparisons were performed using
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unpaired t-test or Mann-Whitney test. The Shapiro-Wilk
test was used to test the normality of data distribution.
The statistical analysis was performed using GraphPad
Prism 5.01 (GraphPad Software, La Jolla, CA, USA)
and SPSS version 15.0 (SPSS Inc, Chicago, IL, USA).
A P-value <0.05 was considered as significant.

RESULTS

Comparison of clinical parameters

In our patients with sarcoidosis, age median in female
group was 50 years (range 41.0-58.0) (Table 1). The pul-
monary plus extrapulmonary sarcoidosis was present in
54 patients (33.3%) and the form limited to the lungs in
107 patients (66.6%). Patients with accompanied extrapul-
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monary sarcoidosis were older than those with a limited
form (median age 49 years vs. 45 years; P=0.02) (Table 1).
Similarly, females with extrapulmonary sarcoidosis were
older (median age 56.0 years) than those with only lung
involvement (48.0 years; P=0.04) (Table 1). Also males
with extrapulmonary involvement were older than those
with the disease limited to the lungs (38 vs. 36 years),
but the difference did not reach significance. There was
no difference in the proportion of gender among patients
with limited form and those with extrapulmonary involve-
ment (males: 44% vs. 43%; P>0.05). When assessing ra-
diological stages, stage II was most frequent stage in both
extrapulmonary (72.2%) as well as in the limited form of
sarcoidosis (57.9%). Stage I was more frequently present
in patients with pulmonary form than in extrapulmonary
sarcoidosis (38.3% vs 14.8%), as well as erythema nodo-
sum (EN; 16.8% vs 1.9%). In all patients EN was associ-
ated with Lofgren‘s syndrome.

Patients in the present study were mostly non-smokers
(60.9%) (Table 1). In the extrapulmonary sarcoidosis sub-
group, there were more non-smokers (70.4% vs. 56.1%)
and fewer ex-smokers (11.1% vs. 25.2%) than in the sub-
group with the limited form, but the difference did not
reach significance (P=0.09) (Table 1).

Affected organs and calcium metabolism defects associ-
ated with sarcoidosis

In patients with extrapulmonary involvement, the most
commonly affected organs were peripheral lymph nodes
(50.3%), skin (29.6%), liver (11.1%), and spleen (9.3%).
The eyes (5.7%) and the uterus, stomach, lacrimal glands,
peritoneum, and bone marrow (all 1.9%) were involved
rarely (Fig. 2). About one-third of patients (31.5%) had a
hypercalciuria. In our cohort, we found lower prevalence
of hypercalciuria (7.7% vs 14.3%) and peripheral lymph
node involvement (13.2% vs 21.4%) in women than in
men, but the difference did not reach significance.

Regarding number of diseased organs, the majority
of patients with extrapulmonary sarcoidosis had one ad-
ditional organ except lungs affected (75.9%), followed by
two extrapulmonary organs affected (13.0%) and three
and more organs affected (13.0%). In subgroups accord-
ing to the gender, we found more women with one ex-
trapulmonary affected organ (83.3% vs 66.7%) and fewer
women with three and more affected organs (6.7% vs
20.8%) than in men, but the difference did not reach sig-
nificance.

Comparison of laboratory and functional parameters
between patients with different clinical phenotypes

No difference in hemoglobin, leukocyte, lymphocyte
and platelet counts was observed between the groups
with pulmonary and extrapulmonary sarcoidosis at the
time of diagnosis (P>0.05). Both groups did not differ in
serum concentrations of CRP, SACE, sIL-2R and neop-
terin (P>0.05, Table 2). Moreover, there were no marked
obvious differences in functional parameters: FEV1 [%],
FEV1, VC [%], VC, DLCO [%], TLC [%] (P>0.05) be-
tween patients with both studied phenotypes (Table 2).
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Higher platelet count (268 vs. 244 10°/L; P=0.04),
higher VC (3.73 vs. 3.22 L; P=0.004) and higher FEV1
(2.89 vs. 2.46 L; P=0.02) was observed in females with
pulmonary sarcoidosis than in those with the extrapulmo-
nary form (Table 3). These differences were not found in
male subgroup.

Comparison on the BAL fluid cellular profile between
patients with different clinical phenotypes

Data on the BAL cellular profile and CD4+/CD8+
ratio and other immunophenotyping results were available
in 140 patients with sarcoidosis enrolled in the study. No
differences were found in either absolute or relative counts
of alveolar macrophages, lymphocytes, neutrophils and
eosinophils between patients with limited and general-
ized forms (P>0.05, Table 2, Fig. 3) as well as in gender
subgroups (P>0.05, Table 3). In female patients, there
was higher proportion of CD19+ lymphocytes in the BAL
fluid obtained from patients with pulmonary sarcoidosis
than in those with the extrapulmonary form of the disease
(P=0.02) (Table 3).

DISCUSSION

In the years 2007-2011, a total of 161 new cases of
sarcoidosis were diagnosed at a tertiary centre for inter-
stitial lung diseases in Moravia. Of those, 67% of patients
were diagnosed with pulmonary sarcoidosis and 33%
had in addition extrapulmonary involvement. In extra-
pulmonary group, the most frequently affected organs
were peripheral lymph nodes and skin, and one-third of
patients had a hypercalciuria. Although the patients with
pulmonary and pulmonary plus extrapulmonary sarcoid-
osis differ in symptom severity and health status impair-
ment'’, we did not observe any significant difference in
clinical and laboratory parameters between these pheno-
types. Interestingly, we observed higher levels of platelet
count, functional parameters VC and FEV1 and CD19+
lymphocytes in the bronchoalveolar fluid in females with
pulomonary sarcoidosis than in those with accompanying
extrapulmonary disease.

Our patients with pulmonary plus extrapulmonary
disease were older than those with only pulmonary
sarcoidosis; the same trend was observed in subgroups
according to the gender. Although higher frequency of
extrapulmonary sarcoidosis has been reported in females
than in males®, in our study cohort the percentages of
males and females with extrapulmonary sarcoidosis were
identical. However, women had tendency to less general-
ized disease as assessed by number of affected organs. It is
also of interest that there were more non-smokers among
patients with extrapulmonary sarcoidosis than among
those with the limited pulmonary form, particularly in
the male subgroup.

In our patients with extrapulmonary involvement, the
most commonly affected organs were peripheral lymph
nodes. Lymphadenomegaly may develop at any site, the
cervical, axillary, epitrochlear and inguinal nodes become
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enlarged most frequently. The frequency of peritoneal and
retroperitoneal nodes is unknown, because they tend to
be clinically silent'>"*. Node enlargement was mostly
mild, with the nodes being hard but not tender or ulcer-
ating. Another common manifestation associated with
sarcoidosis in our patients was a hypercalciuria (31.5%),
a frequent form of calcium metabolism abnormality in
Caucasians'. Skin involvement, seen in about 25% of
patients worldwide', was confirmed in about 30% of
our extrapulmonary sarcoidosis cases. Interestingly, eye
involvement reported in 10-50% of European cases and
50-90% of Japanese cases', was infrequent in our pa-
tients (5.7%). Besides involvement of liver and spleen,
we observed also rarely affected organs such as uterus,
stomach, lacrimal glands, and peritoneum. Importantly,
there is a discrepancy in the literature regarding the cat-
egorizing of erythema nodosum (EN). Some authors
include EN into the extrapulmonary involvement™!!,
however we and others® believe that EN is just reaction
not the extrapulmonary form of sarcoidosis. Moreover,
EN is associated with a good prognosis, often resolving
spontaneously, which is in contrast to extrapulmonary
sarcoidosis. Therefore, we did not include EN into the
extrapulmonary form of disease.

Although 30-50% of patients with pulmonary sarcoid-
osis are known to have extrapulmonary involvement often
requiring different treatment options, little is known about
differences in clinical and laboratory parameters between
patients with the disease limited to the lungs and those
with the extrapulmonary form. In contrast to our expecta-
tion, we did not observe any differences in functional lung
parameters as well as in blood count values between both
phenotypes. When subdivided according to the gender,
females with extrapulmonary disease had lower platelet
count and lower VC and FEV1 than those with the limited
pulmonary form of sarcoidosis. This may be explained by
the fact that our females with the extrapulmonary form
were older than their counterparts with limited disease
and/or it may relate to the affected organs and severity of
disease in female subgroup. It can be also assumed that
the lung involvement can be more intensive in limited
pulmonary form. Regarding platelet count, low number
of platelet counts has been already reported in patients
with affected spleen'®! and German patients with sar-
coidosis?®. The association of platelet counts and severity
of disease, resp. affected organs should be further inves-
tigated. Regarding affected organs in women, ACCESS
found a higher prevalence of eye (13.9% vs 8.2%), and
neurological sarcoidosis (6.0% vs 2.2%) and lower preva-
lence of hypercalciuria (2.1% vs 6.3%) in females than in
males*. Also in our patient cohort, other organs and their
combination were affected by the disease in women and
men. We found lower prevalence of hypercalciuria (7.7%
vs 14.3%) and patients with affected peripheral lymph
nodes (13.2% vs 21.4%) in women than in men, but the
difference did not reach significance due to low number
of cases.

It has been proposed that the disease activity biomark-
ers such as CRP, SACE, sIL-2R and neopterin can in-
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form about the total mass of granulomas. In our study,
the serum levels of these markers did not differ between
extrapulmonary and pulmonary sarcoidosis. This observa-
tion let us speculate that the number of organs affected by
sarcoidosis does not correspond to amount of granulomas
in the body and/or latent involvement of other organs may
also play a role. In another study, out of 92 pro-inflam-
matory proteins higher levels of only seven analytes-CRP,
CA125, CDA40, ferritin, TNF RII, IL-18 and -2 micro-
globulin were found in patients on anti-tumor necrosis
factor therapy suffering from extrapulmonary sarcoidosis
comparing to those with limited pulmonary form?'.

Regarding the BAL fluid, we hypothesized that dis-
ease limited to the lung may be associated with higher
numbers of inflammatory cells than BAL from patients
with accompanied extrapulmonary involvement due to the
possible redistribution of immune cells into other involved
organs. However, we found no differences in the BAL
fluid cellular profile in either absolute or relative counts
of alveolar macrophages, lymphocytes, neutrophils and
eosinophils between the limited pulmonary and extrapul-
monary disease groups. There were also no differences in
the proportion of CD4+ and CD8+ T-lymphocytes and in
the CD4+/CD8+ ratio in studied subgroups. According to
our knowledge, this is the first study comparing the BAL
fluid profile in respect to organ involvement. Previous
studies on the predictive values of BAL found that the
lymphocyte count, CD4+ and CD4+/CD8+ are not indi-
cators of prognosis on which therapeutic decisions can
be based?.

Next, we aimed to investigate whether studied param-
eters differ in subgroups according to the gender. Females
with extrapulmonary involvement had significantly lower
percentages of CD19+ than those with only pulmonary
form. This finding is consistent with a recent study de-
tecting CD4+, CD8+ and CD 19+ lymphopenia in the pe-
ripheral blood of patients with sarcoidosis, the condition
being associated with severe disease and extrapulmonary
involvement?®. Lower number of circulating memory
B-cells has been also found in peripheral blood obtained
from patients with chronic sarcoidosis comparing to
inactive form and healthy subjects®*. We and others®*>
speculate that in sarcoidosis, CD 19+ lymphopenia may be
due to suppression of lymphomagenesis, mainly through
cytokine action or apoptotic pathway activation, redistri-
bution of B-lymphocytes into the site of granuloma and/
or changes in the B-cell homeostasis. The role of B-cells in
sarcoidosis should be investigated in future studies.

We are aware that this study has limitations. The
major limitations are the retrospective data analysis, the
small number of patients in subgroups with particular
phenotype, and the fact that this is a single centre study.
However, when any of the clinical or laboratory param-
eters would be clinically useful as a marker of extrapul-
monary sarcoidosis, it would be nominated also from our
study.

In conclusion, extrapulmonary sarcoidosis was diag-
nosed in 33% of sarcoidosis patients, mostly affecting
lymph nodes and skin, and having hypercalciuria. The
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comparison of routinely assessed clinical and laboratory
parameters did not reveal any differences between pul-
monary and pulmonary plus extrapulmonary disease in
the whole group and in male subgroup. In females with
extrapulmonary sarcoidosis, we observed lower platelet
count, lower FEV1 and VC and BAL CD19+ than in fe-
males with the form limited to the lung. This observation
needs further verification in larger cohort.
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