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Clinical and morphological phenotypes in intrathoracic sarcoidosis
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ABSTRACT

Aim. To study clinical and morphological phenotypes in different variants of the course of intrathoracic sarcoidosis
and isolate new phenotypes.

Materials and methods. The study included 121 patients with intrathoracic sarcoidosis aged 21-66 years (50.4%
were men, 49.6% were women, the average age at the time of the disease onset was 38 years) over the period 2007—
2019. During the examination, patients’ complaints were studied thoroughly, and the diagnosis was histologically
verified in all cases. During an extended histological examination, the quantitative and qualitative composition
of biopsy specimens was investigated. The number of granulomas in the field of vision and the content of giant
cells, macrophages, lymphocytes, neutrophils, and eosinophils in them were studied. Qualitative parameters were
assessed for the presence of hyalinosis, Schaumann bodies, necrosis, stamping, calcification, fibrosis, and vasculitis.
All patients were retrospectively divided into two clinical groups depending on the outcomes of the disease: group
1 included patients with a favorable course of sarcoidosis, proceeding without relapses and signs of progression;
group 2 encompassed patients with an unfavorable course of the disease with relapses and progression, requiring
long-term administration of systemic glucocorticoids.

Results. The analysis showed that among all general clinical manifestations, only the presence of dyspnea, skin
manifestations, and weight loss occurred significantly more often in the patients with an unfavorable course of in-
trathoracic sarcoidosis (p = 0.04; 0.02; and 0.01, respectively). Among morphological parameters, a large number
of macrophages was significantly more frequent in the biopsy specimens in this group of patients (p < 0.01).
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PE3IOME

I.Iem; — U3YYUTb KIIMHUYCCKHUC U MOp(i)OJ'IOFI/I‘ISCKI/IC napauieii Opu pa3HbIX BapHaHTaX TCUCHUA CAPKOHI03a
OpraHoB AbIXaHUs € BbIICJICHUEM HOBBIX q)eHOTI/IHOB.

MatepuaJjbl u MeTobl. B nccnenoBanue BritodeH 121 mamueHT ¢ capKkouI030M OPraHOB JIbIXaHUS B BO3PAcTe
21-66 net (50,4% myxunH u 49,6% KeHIHH, CpeTHNIT BO3pacT 00C/IeI0BaHHBIX HA MOMEHT J1e010Ta 3a0011eBaHNs
coctasuia 38 ner) B nepuoy Habmogenus 2007-2019 rr. B xone oOcnenoBaHus AETadbHO M3YYaIHCh KaI00bI
NAlMeHTOB, JMArHo3 MOATBEPXk/IEH I'MCTOJIOTMYECKH BO BCeX ciydasx. IIpH pacIIMpeHHOM TMCTOJIOTHYECKOM
UCCIIEOBAHUN HM3Y4alicsi KOJNMYECTBEHHBI M KauecTBEHHBIH coctaB OuonTaTa. HccinenoBanoch KOJIMYECTBO
IpaHyJIeM B TOJISIX 3PEHNUS, a TAKXKE COACPIKaHHE B HUX TaKHX MOKa3aTellel, Kak TMIraHTCKUE KIIETKH, Makpodary,
mumoruThl, HelTpohHIEl ¥ 503MHOGMIBI. OLEHUBANNCH KAYECTBEHHBIE ITAPAMETPbI HA HAMYHE THATMHO3a, Te-
ner [[laymaHHa, HeKpo3a, INTaMIIOBAHHOCTH, KaJIbIIMHO3a, G1Opo3a U BacKynuTa. Bee marMeHTsl peTpocekTHB-
HO OBUIM pa3JielIeHbl Ha JIBe KJIMHUYECKUE IPYIIIBI B 3aBUCHMOCTH OT MCXOAO0B 3a00j1eBaHus. B nepByto rpymmy
BOIIIM MAIL[MEHTHI ¢ OJIATONPUATHBIM TEYEHHEM CapKOWJ03a, MPOTEKAIONIMM 0e3 PelUINBOB U MPU3HAKOB IPO-
IPECCUPOBAHMS; BO BTOPYIO — C HEOIaroNpHATHBIM TeYEHHEM 3a00I€BaHMS, C PELUIMBAMHU M IPOTPECCHPOBAHUEM,
NOTpeOOBaBLINE KYPCOBOTO M JUTUTEIBHOTO HA3HAYEHHSI CUCTEMHBIX NIIIOKOKOPTHKOCTEPOHIOB.

Pe3yasTatsl. [IpoBeeHHbIIH aHATIN3 TOKA3aJl, YTO CPEIU BCEX OOLINX KIMHUYECKUX MIPOSIBICHHUH TOJIIBKO HATMYHE
OJIBIIIIKH, KOXHBIE TIPOSIBJICHUS U ITOTEPs Beca BCTPEYAINCH JJOCTOBEPHO Hallle y MAIMEHTOB ¢ HEOIaronpHsTHIM
TEUeHNUeM BHYTpHUIpyAHOro capkonnosa (p = 0,04; 0,02 u 0,01 coorBercTBeHHO). M3 Mopdoiornyeckux napame-
TPOB y 3TOi IPYIINIbI MALMEHTOB B OHONTATAaX 3HAYAMO UAlle BCTPEYAnach GONbLIAS UHCIEHHOCTh MAaKpO(aros
p<0,01).

3akiroueHue. HpeI[I/IKTOPaMI/I He6JIaFOHpI/ISITHOFO TCUCHUS CAPKOU103a OPIaHOB AbIXaHUS ABJIAIOTCS IIOBBIIIICHHAS
YUCJICHHOCTH MaKpO(i)aI‘OB B OnormnraTe U Ooyiee 3HAaUUMAas TNOTEPA BECa MalveHTa.

KuroueBrble ciioBa: CapKouI03, MOp(bOJ'[OFI/Iﬂ, d)eHOTI/Il'ILI BHYTPUT'PYAHOT'O CapKOnU103a.

KonpaukT uHTEpecoB. ABTOPHI JEKIAPUPYIOT OTCYTCTBHUE SIBHBIX U MOTEHIMAIBHBIX KOH(OINKTOB HHTEPECOB,
CBSI3aHHBIX C MyOIUKanueil HaCTOSIIEeH CTaThH.

HUcTounuk q)ﬂHchHpOBaHPHI. ABTOpLI 3asIBIISIIOT 00 OTCYTCTBUU (bHHaHCPIpOBaHI/ISI py MPOBCACHUUN UCCIIEN0-
BaHUA.

CooTBeTcTBHE MPHHIUIAM 3THKH. Bce manueHTs moamucanu MH(GOPMHUPOBAHHOE COTJIacHe Ha ydacTHE B
uccnenosannn. Vcciaenosanue ogo0peHO JTOKIBHBIM >THYeckuM komuteToM CnbI'MY (mporokonm Ne 5045 ot
28.11.2005).

Jast uutupoBanus: [lansuukoBa U.A., [lenucoBa O.A., Yepnssckas .M., Ilypnux W1.JI., Kanauesa T.II., Ha-
ymoB A.O., ConoBeeB M.M. KirHnko-mopdooruueckuie GeHOTUIIBI PH BHYTPUTPYIHOM capkouzose. broine-
menb cubupcrou meduyunwt. 2021; 20 (4): 18-24. https://doi.org/10.20538/1682-0363-2021-4-18-24.

INTRODUCTION

Sarcoidosis is a granulomatous disease with char-
acteristic granulomas in the lungs, lymph nodes, and
other organs. It is known that the gold standard for
making the diagnosis of sarcoidosis is biopsy taken
from the affected lesion [1-3]. Granulomas are mainly

composed of epithelioid cells, lymphocytes, and giant
cells. Alveolar macrophages, neutrophils, and eosino-
phils are also involved in the formation of granulomas.
In the cytoplasm of giant cells, cholesterol-containing
crystalloid inclusions, asteroid bodies, and calcified
Schaumann bodies are often found [3, 4].
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Immunopathological processes occurring in the
patient’s body determine not only the clinical course,
but also the prognosis of the disease. When assessing
the course of sarcoidosis, an integrated approach is
required, taking into account the clinical and morpho-
logical manifestations of the disease. Sarcoidosis is an
extremely heterogeneous disease with an unpredic-
table clinical course [5].

Intensive studies on sarcoidosis in recent years
have led to doubts about the correctness of criteria
for assessing the course of the disease. Opinions have
been increasingly expressed that, when assessing the
course of sarcoidosis, it is necessary to abandon the
generally accepted radiographic staging system and
take into account a set of parameters [6]. In this re-
gard, in recent years, much attention has been paid to
isolating phenotypes in sarcoidosis. In the literature,
there are few works on assessment of morphological
parameters for predicting the course of sarcoidosis [6,
7]. Basically, the search for prognostic markers of sar-
coidosis is based on laboratory and instrumental data.
A number of scientists have investigated bronchoalve-
olar lavage and its cellular composition to determine
the activity of intrathoracic sarcoidosis [8—10]. Other
researchers have studied various parameters of blood
serum [11-13].

Current research is focused on the study of histo-
compatibility complex genes. Since the accurate diag-
nosis of sarcoidosis is based on the results of a histo-
logical examination, it is necessary to look for reliable
morphological markers that would reflect a relation-
ship with the clinical manifestations of the disease,
and, possibly, isolation of any new phenotypes. It is
quite likely that for each clinical variant of the disease,
there is a combination of morphological parameters
which will make it possible to distinguish groups of
patients with an unfavorable and recurrent course of
intrathoracic sarcoidosis. In the future, it will allow
to predict the course and outcome of the disease, as
well as to prescribe therapy at an earlier stage with in-
effective follow-up, since clinically silent pulmonary
sarcoidosis can have fatal consequences. Therefore, a
more detailed study of the morphometric parameters
of granulomas is necessary, which will make it possi-
ble to predict the course of sarcoidosis and distinguish
various clinical and morphological phenotypes of the
disease.

The aim of the study was to investigate clinical and
morphological characteristics in different variants of
the course of intrathoracic sarcoidosis and isolate new
phenotypes of the disease.

MATERIALS AND METHODS

The study included 121 patients with intrathorac-
ic sarcoidosis aged 21-66 years (50.4% were men,
49.6% were women, the average age of the patients
at the time of the disease onset was 38 years). The pa-
tients were examined at the Department of Pulmonol-
ogy and Consultative and Diagnostic Clinic of Tomsk
Regional Clinical Hospital in 2007-2019. A written
informed consent was obtained from all patients who
took part in the study. Visits to the sarcoidologist took
place according to the Federal Clinical Guidelines
[14]. All patients underwent a full range of examina-
tions, including analysis of medical history and clini-
cal and epidemiological data, as well as instrumental
and laboratory methods.

During the examination, patients’ complaints were
studied thoroughly. In 100% of cases, we performed
videothoracoscopy with targeted biopsy from the af-
fected lesion in the lungs and from the intrathoracic
lymph nodes with subsequent pathomorphological
study of the specimens. The diagnosis was histolo-
gically verified in all patients. During the histological
examination, the quantitative and qualitative compo-
sition of the biopsy specimens was studied. Using vi-
sual microscopy (Leica DM 3000 microscope, Leica
Microsystems, Germany), the total number of cells
was counted in 10 fields of view at 100-fold magnifi-
cation according to the generally accepted technique.
The number of granulomas in the fields of vision and
the content of giant cells, macrophages, lymphocytes,
neutrophils, and eosinophils in them (% from 100 in
the field of vision) were studied. Such morphological
signs as hyalinosis, the presence of Schaumann bo-
dies, necrosis, stamping, calcification, fibrosis, and
vasculitis were assessed qualitatively.

Calcification and vasculitis in biopsy specimens
were extremely rare; they were observed only in 2
cases. No fibrosis was found in the studied material.
In this regard, these parameters were not taken into ac-
count in further calculations. All patients were retro-
spectively divided into two clinical groups depending
on the outcomes of the disease during the observation
period 2007-2019 (6.4 to 11.6 years). The first group
included patients with a favorable course of sarcoi-
dosis, proceeding without relapses and signs of pro-
gression (clinical, radiologic, and functional), without
the use of systemic glucocorticoids (SGC) or their ac-
cidental prescription in small doses and a short course
(85 people in total, 35 men and 50 women). The se-
cond group consisted of patients with an unfavorable
course of the disease, with relapses and progression,
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who required a course of long-term CGS administra-
tion (a total of 36 people, 26 men and 10 women).
The patient groups were matched by sex and age. The
criteria for exclusion from the study were severe co-
morbidities in patients, such as chronic heart failure,
complicated or decompensated diabetes mellitus, can-
cer, tuberculosis, kidney disease with kidney failure,
and other lung diseases with respiratory failure deter-
mined by pulseoximetry.

Statistical processing of the data was carried out
using Statistica 10.0 software (StatSoft, USA). To
compare two independent samples, the nonparametric
Mann — Whitney test was used, the mean values were
calculated; a nonparametric cross tabulation analysis
was performed with the calculation of the Pearson’s
¥2 contingency coefficient. If the expected phenome-
non had a value from 5 to 9, the Pearson’s y2 test was
performed with Yates’ correction. If the expected phe-
nomenon was less than 5, the Fisher’s exact test was
used for the analysis. Statistical calculations included
Spearman’s rank-order correlation, association ana-
lysis, and intergroup difference analysis. The strength
of correlations was characterized by a weak positive
relationship at values of 7 from 0.18 to 0.26; by a mo-
derate positive relationship at » from 0.28 to 0.44; by
a weak negative relationship at » from —0.18 to —0.26;
and a moderate negative relationship at » from —0.28
to —0.44. The analysis of the confidence intervals (CI)
of the compared parameters was carried out with the
determination of the values of the upper and lower
quantiles, and the risk ratio (RR) was calculated. The
differences were considered statistically significant at
p <0.05.

RESULTS

The analysis of clinical symptoms in the examined
patients revealed a variety of complaints: asthenic
syndrome of varying severity (41.3% of cases), sweat-
ing (29.8% of cases), dyspnea (24% of cases), cough
(48% of cases), chest pain (18.2% of cases), heart ar-
rhythmia (20% of cases), pain in the joints (18.2% of
cases), any skin manifestations, except for lupus per-
nio (21.5% of cases), altered peripheral lymph nodes
(18.2% of cases), weight loss (13%), fever (29.8%).
The acute course of sarcoidosis in the form of Lof-
gren’s syndrome occurred in only 8.3% of cases (of
which 6.6% of patients belonged to the group with a
favorable course of the disease and 1.7% of patients
were from the group with an unfavorable course of
sarcoidosis without a significant difference), in most
cases the disease had a chronic course.

The inter-group analysis showed that among all
the general clinical manifestations, only the pres-
ence of dyspnea, skin manifestations, and weight
loss occurred statistically significantly more often
in patients with an unfavorable course of sarcoidosis
(» =0.04, 0.02, and 0.01, respectively). It should also
be noted that in patients with an unfavorable course of
sarcoidosis, bronchitis was also more common at the
onset of the disease (p = 0.05, chi2 = 3.57). For the
rest of the complaints in the vast majority of patients,
no significant differences between the groups were
detected.

The findings of our study allowed us to note that
one of the most typical symptoms for sarcoidosis of
any course was weight loss. It was found that in the
group of patients with a favorable course of the dis-
ease, weight loss was small — on average, up to 1 kg.
On the contrary, with an unfavorable course of sar-
coidosis, patients had a more pronounced weight loss
of 4 kg or more (up to a maximum of 40 kg). It was
established that the presence of weight loss increased
the risk of developing an unfavorable course of sar-
coidosis by more than 3 times: RR 3.6, 95% CI 2.3—
5.6. The data are presented in Table 1.

Table 1

The presence of weight loss in intrathoracic sarcoidosis
in the groups, M = m

Parameter Favorable course | Unfavorable course
(n=85) (n=36) P
We1ght loss in 0.34+0.19 394+1.7 0,01
kilograms

In accordance with the stated aim of the study,
we compared the data of morphological studies in
patients with different variants of the course of intra-
thoracic sarcoidosis. Quantitative differences between
the groups in terms of the number of macrophages,
lymphocytes, and neutrophils in the biopsy specimens
were identified. The presence of qualitative features
did not differ significantly between the groups. The
data are presented in Tables 2 and 3.

It was noted that in patients with an unfavorable
course of the disease, a greater number of macro-
phages in the biopsy specimens was significantly
more frequent. In patients with a favorable course
of the disease, a larger number of lymphocytes and
neutrophils was more common. It was found that the
predominance of macrophages in the biopsy mate-
rial increased the risk of developing an unfavorable
course of sarcoidosis by 1.4 times: RR 1.4, 95%
CI0.8-2.5.
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Table 2
Quantitative morphological parameters of biopsy specimensin the groups throughout the course of sarcoidosis, M £+ m
Parameter Favorable course (n = 85) Unfavorable course (n = 36) P
Granulomas, number in the field of vision 1.47+£0.1 1.6 £0.15 0.492642
Giant cells, %/100 in the field of vision 1.17£0.11 1.33+£0.18 0.499801
Macrophages, %/100 in the field of vision 655+ 1.8 78.5+2.1 0.000041%**
Lymphocytes, %/100 in the field of vision 30+ 1.5 192+ 1.8 0.000076**
Neutrophils, %/100 in the field of vision 336+04 1.3+0.4 0.001734%%*
Eosinophils, %/100 in the field of vision 1.0+0.2 0.6 +0.27 0.225057
*p<0.05; ** p<0.01.
Table 3
Manifestations of activity according to morphological studies in the groups throughout the course of sarcoidosis
Favorable course Unfavorable course
Sign present absent present absent Statistical analysis
abc. % adc. % adc. % adc. %
L p=0.44
Hyalinosis 36 42.4 49 57.6 18 50 18 50 = 0.60
p=0.89
Necrosis 18 21.2 67 78.8 8 222 28 77.7 ¥ =0.02%
Yates’ = 0.01
. p=0.15
Schaumann bodies 14 16.5 71 83.5 10 27.8 26 722 = 2.03
. p=0.70
Stamping 44 51.8 41 48.2 20 55.6 16 44.4 =015
Total 85 36

* %2 (Chi-square test)

Therefore, it is obvious that the unfavorable course
of intrathoracic sarcoidosis is accompanied by an in-
creased number of macrophages in the histological
examination of the biopsy specimens and great-
er weight loss in patients. A favorable course of the
disease is associated with a relative weight loss (less
than 1 kg) and a larger number of neutrophils and lym-
phocytes in the biopsy material.

DISCUSSION

A comprehensive analysis of clinical symptoms
and morphological data between the groups different
in the course of the disease showed that the cellular
composition of granulomas is of great importance in
assessing the prognosis of sarcoidosis. The analysis in
the groups revealed that a significantly larger number
of macrophages in the biopsy specimens was observed
with an unfavorable and recurrent course of intratho-
racic sarcoidosis. Macrophages are known to play an
essential role in implementation of the immune re-
sponse in sarcoidosis. These cells produce proinflam-
matory cytokines, such as interleukins (IL)-12, IL-6,
IL-8, tumor necrosis factor alpha (TNFa), and chemo-
kines. Chemokines, in turn, attract natural killer cells,

neutrophils, and naive T cells (ThO) to the focus of
inflammation [11-13].

The above-described inflammatory mediators lead
to alveolitis, granuloma formation, and tissue damage,
and cytokine levels in bronchoalveolar lavage fluid
and blood serum of patients can serve as markers of
inflammation in sarcoidosis [14]. It was also found
that in patients with an unfavorable course of sarcoi-
dosis, weight loss (more than 3 kg) was more common.
Moreover, a relationship was established according to
the Spearman’s rank-order correlation between the
number of macrophages in the biopsy specimens and
a greater weight loss in patients with an unfavorable
course of the disease (= 0.39, p <0.05). Additionally,
a relationship was identified between the number of
lymphocytes and a relatively small decrease in weight
in patients with a favorable course of sarcoidosis (» =
0.32, p <0.01).

It should be noted that in modern studies, the
authors not only study in detail the pathogenesis and
morphogenesis of sarcoidosis, but also draw parallels
between the clinical course, radiologic findings, and
other data, thereby highlighting new phenotypes of the
disease. M.A. Judson [15] distinguishes three groups
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of patients: group 1 — patients with thoracic lympha-
denopathy and silent pathological process in the lung
tissue; group 2 — patients with minor lymphadeno-
pathy and predominantly perivascular, peribronchial,
and subpleural localization of granuloma complexes,
as well as along the interlobar pleura, group 3 — pa-
tients with large granulomatous foci in the interstitial
and peribronchial tissues, with various fibrotic chan-
ges (from moderate changes to severe cysts and bullae).

When comparing microscopic features, the author
noted that in groups 1 and 2 the granulomatous in-
flammation was localized along the lymph-collecting
vessels in the perivascular and peribronchial tissues.
At the same time, in the patients of group 1, develop-
ment of sclerotic changes, necrosis, and alveolitis was
not detected, but in about 50% of cases, Schaumann
bodies were found in giant cells, and granulomas had
“stamped” appearance. In group 2, alveolitis and bron-
chiolitis of varying degrees were revealed, as well as
zones of moderate interstitial lung disease and deve-
lopment of mild to moderate sclerotic changes. The
patients of group 3 differed significantly: large granu-
lomatous foci in the interstitium were observed (80%
of cases), alveolitis and bronchiolitis were pronounced
to varying degrees, and moderate to severe interstitial
lung disease was detected. Granulomas were localized
in the interstitial and peribronchial tissues, some of the
granulomas affected the bronchiolo-alveolar region
and led to pronounced fibrosis [15].

In another study, the author distinguished pheno-
types of sarcoidosis according to the gender — age
principle, determining the course of the disease in
each group according to clinical symptoms [16]: 1)
men from 18 to 35 years old; 2) men from 36 to 60
years old; 3) women from 18 to 35 years old; 4) wo-
men from 36 to 60 years old; 5) persons over 61 years
of age. Preliminary data allow to consider histological
studies with determination of the cellular composition
of granulomas promising, since they can help predict
a possible scenario for development of the course of
intrathoracic sarcoidosis.

CONCLUSION

The data obtained indicate that the risk of develo-
ping an unfavorable course of intrathoracic sarcoi-
dosis is associated with an increased number of mac-
rophages in the histological examination and clinically
significant weight loss in patients. The predominance
of a large number of lymphocytes and neutrophils in
sarcoid granulomas is typical of a favorable course of
sarcoidosis. Based on the above-stated data, it is pos-

sible to distinguish two different clinical and morpho-
logical variants of the course of intrathoracic sarcoi-
dosis: 1) macrophage-dominant sarcoidosis with se-
vere weight loss (typical of a recurrent and unfavor-
able course of sarcoidosis); 2) lymphocyte-dominant
sarcoidosis with minimal weight loss (typical of a fa-
vorable course of sarcoidosis).

Therefore, there is a close relationship between
the clinical and morphological data of the study of
the lungs and lymph nodes in pulmonary sarcoidosis.
Morphological examination of biopsy specimens from
the affected lesion provides significant information
and complements the clinical presentation, allowing
to predict the course of intrathoracic sarcoidosis. The
predominance of macrophages in the biopsy materi-
al increases the risk of an unfavorable and recurrent
course of sarcoidosis by 1.4 times, and the presence
of significant weight loss increases the risk of an un-
favorable course of the disease by more than 3 times.

With ubiquitous use of histological research me-
thods in the diagnosis of sarcoidosis, it is necessary to
search for new phenotypes of the disease course and
identify new classification subtypes, taking into ac-
count morphological criteria. The presence of certain
morphological markers may affect treatment and out-
come of the disease. The data obtained in this study,
undoubtedly, can be used to carry out morphological
diagnosis in intrathoracic sarcoidosis and applied in
real clinical practice.
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