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Pesiome

Sarcoidosis is a systemic inflammatory disease of unknown origin that can progress to fibrocavernous disease. Published data on antifibrotic therapy
for fibrotic sarcoidosis are contradictory, largely due to an insufficient number of studies. In randomized trials, nintedanib has demonstrated efficacy
in reducing the progression of interstitial lung disease; however, it has not shown a positive effect specifically in fibrotic sarcoidosis. Some individual
studies have reported beneficial effects of antifibrotic therapy in cases of fibrotic sarcoidosis. Due to the limited and conflicting data, each
observation of antifibrotic therapy in fibrotic sarcoidosis is valuable. The aim. Here, we describe our experience of using antifibrotic therapy in
a patient with fibrotic pulmonary sarcoidosis. Methods. The patient, a 66-year-old woman with sarcoidosis-associated pulmonary fibrosis, has been
receiving antifibrotic therapy (nintedanib 150 mg twice daily) since October 2022. Efficacy and safety were assessed before initiation and after 12,
24 and 32 months of antifibrotic therapy. Results. The respiratory deterioration slowed down, evidenced by an increased distance in the 6-minute
walk test. Pulmonary function decline was also reduced, with no decrease in FEV, FVC, FRC, or RV. Computed tomography scans revealed no
progression in the volume of pulmonary fibrosis. Conclusion. The use of antifibrotic therapy was associated with stabilization of pulmonary function
and no progression of pulmonary fibrosis. Further studies on antifibrotic therapy in fibrotic sarcoidosis are warranted.
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Abstract

Capkousio3 — CHUCTEMHOE BOCHaJuTelIbHOE 3a00JieBaHUME HEU3BECTHON STHOJIOTMM, Mporpeccupyloliee BIUIOTh 10 (UOPO3HO-KABEPHO3HOMN
opmpbl. [lanHbIe 10 aHTHUGUOPOTUYECKON Tepanmuy Tpu GUOPO3UPYIOIIEM CapKOUI03€ MPOTUBOPEUUBEI, 2 YUCIIO UCCASIOBAHUN OTPAHIUYEHO.
Tlo maHHBIM paHIOMU3MPOBAHHBIX UCCICIOBAHUIA TIPOIEMOHCTPUpPOBaHa 3(hGheKTUBHOCTD MperapaTta HUHTENAaHUO B CHIDKEHUU PUCKa ITPOrpec-
CUPOBaHUSI MHTEPCTULMATBHBIX 3200JeBaHMl JIETKUX, OMHAKO MOJOXUTENbHOro addexTa npu Gudpo3upylolieM capkouao3e He MOoKa3aHo.
OTnenbHBbIE MCCIETOBAHUS CBUIETEIBCTBYIOT O BO3MOXHOUN 3(h(dEKTUBHOCTU aHTUGhUOPOTUIECKON Teparnmuu. B cBsI3W ¢ OrpaHUUEHHOCTHIO
1 IPOTUBOPEUMBOCTBIO JTAHHBIX MPEICTABISIET MHTEPeC KaxaAbli ciiyvaii ee mpuMeHeHus1. Lleabio paboThl sIBsLIaCh JeMOHCTPALMS KIMHUYECKO-
ro HaOJIONeHUsT PUMEHEeHMsI aHTU(hUOPOTUYECKON Tepanuu y MalueHTKu ¢ ¢hubposupyomum capkonmo3om. Meroapl. [laiveHTka 66 et
¢ ¢puOPO3UPYIOLIMM BapUAHTOM CapKOMA03a JIETKUX ¢ OKTA0pst 2022 1. nosyyana aHTUhUOPOTUUECKYIO Tepanuio — HUHTeAaHuo 150 mr 2 pasa
B IeHb. Db (HEKTUBHOCTD U 6€30MACHOCTh OLIECHUBAIKMCH 10 Havyasla JjedeHus 1 yepes 12, 24 u 32 Mec. mpuMeHeHUs1 aHTU(UOPOTUYECKOI Teparvu.
Pe3syabraTel. OTMEUAIOCh CHIDKEHUE OBIXaTEIbHON HEMOCTATOUHOCTU, KOTOPOE BHIPAXAIOCh B YBEJTMUCHUW JUCTAHIIMN TIPU BBHITIOJTHEHUU
6-MUHYTHOTO 11aroBoro Tecta. Takxke OTMeYeHO 6oJjiee MeITIEeHHOE CHUXKEHHE JIETOUHOM (DYHKIIMU (OTCYTCTBUE CHYXKEHUST 06 beMa (hopcrpoBaH-
HOTO BbIZIOXA 32 1-10 ceKyHay ¥ (hOpCUPOBAHHO KU3HEHHOM €eMKOCTH JIETKUX, (DYHKIIMOHATBHON OCTATOYHON EMKOCTU Y OCTATOYHOTO 00beMa).
Tlo TaHHBIM KOMITBIOTEPHOM TOMOTpaduK OTMEUYEHO OTCYTCTBHE MPOrPecCUpOBaHUst (GPMOPO3HBIX M3MEHEHUI B JISTOYHOW TKaHU. 3aKioYeHue.
Ha done anTMdUOpoTHYECKO Tepanuu y MalMEHTKN 3aMeUTMJIOCh CHUKEHUE JISTOUHOI (DYHKIIMU U HE TTPOrpecCUpoBall JJETOUHbIN (hrUOpO3.
Heobxonnmo npoaomkuth usydeHne 3hheKTMBHOCTY aHTU(GUOPOTUUECKOI Tepanuu npu (Gpudpo3UpyIOLIEM CapKOUI03€.

KnroueBbie ciioBa: (hubpo3upyrolmii capkouio3, Mporpeccupyroninii JerodyHblii hpuobpos3, MHTEPCTULIMATbHOE 3a00JIeBaHUE JIETKUX, aHTU(HUOPO-
TUYeCKasl Tepamnusl.
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Kondmmkr uarepecoB. Kaxaplit 13 aBTOPOB 3asIBIISIET 00 OTCYTCTBUY KOMMEPUYECKUX WM (PMHAHCOBBIX B3AUMOOTHOIICHMIA (HaIIpuMep, KOHCYITh-
TUPOBAHUS, BJIANAEHUS aKLIUAMU, JOJIEBOTO y4acTHsl, MATEHTOB WM JIMLEH3UI U Ap.), KOTOPble MO Obl MPUBECTU K KOHMIMKTY UHTEPECOB

B CBA3U C HpeIICTaBHGHHOﬁ CTaTbEN.

ll)nﬂaﬂcuponaﬂue. HccnenosaHue BBINOJHEHO 6€3 (bm—xchosoﬁ TOIACPXKKH.
DTryeckas JKCneprTusa. Hccnenosanue IIPOBEICHO B COOTBETCTBUM C ITPUHLIUIIAMUA XeJbCUHKCKOM JeKIapaiun BCCMI/IpHOﬁ MEIUIIMHCKOMN
acconmauuu. [NanueHTKa noamnucana VIH(I)ODMI/IDOBB.HHOG I[O6p0BOJ'IbHO€ corjracue Ha y4yacTue B UCCJICAOBaHUHU.
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Sarcoidosis is a systemic inflammatory disease of unknown
origin that can lead to progressive fibrocavernous disease,
affecting about 20% of patients [1]. Persistent or recurrent
sarcoidosis activity is observed in one third of patients and
is referred to by various terms, including severe, refracto-
ry, or progressive pulmonary sarcoidosis [2—5]. Patients
with long-term disease are at the highest risk of developing
fibrosis.

Important immunological and clinical features of fi-
brosing sarcoidosis have been identified. An antigen initi-
ates the immune cascade by activating interstitial dendritic
cells (DCs), alveolar macrophages, and type 2 alveolar
epithelial cells (AEC-II). CD4" T cell activation leads to
the release of proinflammatory cytokines, which promote
the organization of macrophages into granulomas. Fibrosis
begins at the periphery of sarcoid granulomas, initially serv-
ing to inhibit further granuloma formation. Later, collagen
deposition leads to fibrosis, loss of parenchymal tissue,
and ultimately to end-stage sarcoidosis [1]. Activation of
interstitial dendritic cells, alveolar macrophages, AEC-1I,
and CD4" cells leads to the release of proinflammatory
cytokines, promoting granuloma formation. Multiple
proinflammatory cytokines are upregulated, including in-
terferon-gamma (IFN-y) and tumor necrosis factor-alpha
(TNF-a). TNF-a levels in alveolar macrophages are high-
er, and transforming growth factor-beta (TGF-f3) levels
are lower in patients with progressive disease compared to
those with stable sarcoidosis. These findings have sparked
interest in TGF- as an anti-inflammatory cytokine with
a potential role in disease resolution [1, 6, 7]. Radiographic
patterns of fibrotic sarcoidosis include bronchial distortion,
linear fibrosis, and honeycombing. A recent study examin-
ing pulmonary sarcoidosis phenotypes using high-resolu-
tion CT (HRCT) scans achieved 97% interobserver agree-
ment regarding the existence of distinct phenotypes, with
seven HRCT phenotypes categorized as either non-fibrotic
or probably fibrotic [8, 9].

Pulmonary function tests often reveal a restrictive
pattern but may also indicate airway obstruction [10].
Patients with fibrotic sarcoidosis are at risk of developing
complications such as pulmonary hypertension, recurrent
infections, and mycetoma formation within fibrocystic
regions. There is currently no proven successful treatment
for these patients. Most rely on corticosteroids and im-
munosuppressive drugs, which may increase susceptibility
to infections and potentially stimulate further fibrosis
progression [10].

The development of algorithms for managing patients
with progressive fibrosis is of particular interest. Results
from the NBUILD study, which included various forms

of progressive fibrosing interstitial lung diseases (ILDs),
showed that antifibrotic therapy yielded no positive re-
sponse in fibrotic sarcoidosis [10]. A systematic review
evaluating nintedanib for progressive pulmonary fibro-
sis found no significant difference in the annual rate of
FVC decline between nintedanib and placebo in patients
with fibrotic sarcoidosis, in contrast to other fibrosing
ILDs [12].

However, another study reported a positive effect of
nintedanib on non-idiopathic pulmonary fibrosis, and
fibrotic lung diseases, including fibrotic sarcoidosis [13].
The updated American Thoracic Society (ATS), European
Respiratory Society (ERS), Japanese Respiratory Society
(JRS), Latin American Thoracic Society (ALAT) guidelines
for idiopathic pulmonary fibrosis (IPF) and progressive
pulmonary fibrosis in adults provide a conditional recom-
mendation for the use of nintedanib in cases of progressive
pulmonary fibrosis unresponsive to standard treatments
for fibrotic ILDs other than IPF [14]. The 2022 federal
guidelines mention fibrosing sarcoidosis as a possible out-
come of pulmonary disease and emphasize that antifibrotic
therapy is considered only in cases of progressive fibrosis
and end-stage disease [15]. Further studies are needed to
evaluate the efficacy, effectiveness, and adverse events of
nintedanib in patients with progressive pulmonary fibrosis
due to specific ILDs.

Publications on the use of antifibrotic therapy in fibrotic
pulmonary sarcoidosis are highly contradictory, due mainly
to the limited number of observations. More studies are
needed with longer follow-up and the identification of more
reliable biomarkers to predict fibrotic sarcoidosis [16].

The progression of fibrotic pulmonary sarcoidosis
is associated with functional impairment and devel-
opment of pulmonary hypertension. The treatment is
complex and may involve anti-inflammatory therapy if
granulomatous activity persists, rehabilitation, and — in
carefully selected patients — antifibrotic therapy or lung
transplantation [17].

Currently, there are no clear recommendations for the
management of patients with fibrotic pulmonary sarcoid-
osis. Reliable biomarkers for predicting fibrosis risk are
lacking, and the mechanisms underlying fibrosis in sarcoid-
osis are not fully understood. The role and effectiveness of
antifibrotic therapy in this condition remain undetermined.
Therefore, any clinical experience with antifibrotic therapy
in patients with fibrotic pulmonary sarcoidosis is of great
interest.

The aim of our study was to evaluate the effectiveness
and safety of antifibrotic therapy in progressive pulmonary
fibrosis secondary to pulmonary sarcoidosis.
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Methods

An observational study was conducted in real clinical
practice. The patient is a 66-year-old woman with sar-
coidosis-associated pulmonary fibrosis. The diagnosis of
sarcoidosis was established clinically and radiologically,
with histological verification 14 years ago. Periods of
disease activity were treated with courses of systemic
corticosteroids and cytostatics. Subsequently, progression
of lung tissue damage was observed, necessitating per-
manent administration of systemic corticosteroids. This
treatment was complicated by steroid-induced chronic
adrenal insufficiency. Over the past five years, the pa-
tient’s respiratory failure progressed, requiring contin-
uous oxygen therapy.

Antifibrotic therapy with nintedanib (150 mg twice dai-
ly) was initiated in October 2022. Efficacy and safety were
assessed before treatment initiation and after 12, 24, and
32 months of therapy. Respiratory function was evaluated
using spirometry, body plethysmography, lung diffusion
testing, and the 6-Minute Walk Test (6MWT). Chest com-
puted tomography (CT) results were also reviewed.

Results

At baseline (2022), the 6MWT was stopped after 2 minutes
due to shortness of breath, tachycardia (120 bpm), and
decreased oxygen saturation (70%). After 12 months of
antifibrotic therapy (2023), the patient was able to walk
100 meters in 6 minutes, with a heart rate of up to 102 bpm
and oxygen saturation between 73% and 79%. At 24 and
32 months after starting therapy (2024 and 2025), further
improvements were noted: the patient covered 220 and

Indicator ‘ Best (2022) | % predicted ‘ Best (2023)
FEV, 0.45 18 0.49 20
FVC 0.45 15 0.48 17
FRC, | 0.79 30 0.8 30
TLC, | 147 31 1.48 31
VC max, | 0.77 30 0.79 31
ERV, | 0.06 8 0.06 8
IC, 1 0.69 38 0.7 38
RV, 0.70 36 0.72 37
RV%TLC, % 47 - 48.6 -
DL, mmol/min/kPa 2.39 38 241 38
DL, mmol/min/kPa 249 40 25 40
VA I 1.55 35 1.56 35
Hb, g/l 128 - 127 -
DL ,/VA, mmol/min/kPA/l 1.54 108 1.54 108

230 meters, respectively, with heart rates up to 100 bpm
and oxygen saturation ranging from 75% to 80%.

Functional study data — including spirometry, body
plethysmography, and lung diffusion capacity — are pre-
sented in the Table.

As can be seen from the presented data, after 12 months,
the functional indicators were practically no different from
the initial ones after 12 months. While a positive trend is
observed for FEV |, FVC, FRC, RV (Figure 1) after 24 and
32 months.

The initial chest CT scan (2022) featured, multiple bron-
cho- and bronchioloectasis of the honeycombing, decreased
volume of the upper and middle lobes, mediastinal lymph-
adenopathy, and fibrous changes, mainly in the upper and
middle lobes. The fibrous changes remained unaltered, the
prevalence of reticular changes and honeycombing did not
improve, and lymphadenopathy decreased after 12, 24, and
32 months of the therapy (Figure 2, 3).

Adverse events were observed in the second week of
antifibrotic therapy in the form of nausea, diarrhea, de-
creased appetite, which required a reduction in dosage to
150 mg once a day. Subsequently, these events decreased,
and nintedanib was resumed at a dosage of 150 mg 2 times
a day. Currently, these side effects occur rarely, and the
patient manages them reducing the dosage to 150 mg per
day with subsequent increase to the full dosage. In general,
drug withdrawal was not required.

Discussion

The introduction of antifibrotic therapy has improved both
the quality and duration of life for patients with pulmonary
fibrosis. According to the results of a randomized study,

Table
Functional study data

Tabauua
Jlannvte ghynkuyuonaavnozo ucciedoeanus

% predicted \ Best (2024) \ % (2024) \ Best (2025) \ % (2025) \ Dynamics

053 2 063 29 t
063 23 0.72 2 t
0.84 32 1.05 40 t
158 34 168 36 t
081 32 0.78 3 -
0.07 10 022 33 t
0.74 4 063 35 -
0.78 4 083 43 t
48,97 - 49.43 - )
244 39 198 32 !
253 # 2.06 33 !
158 36 157 36 -
123 - 123 -

1.60 12 131 92 !

Note: FEV,, forced expiratory volume in the first second; FVC, forced vital capacity; FRC, functional residual capacity; TLC, total lung capacity; VC, volume capacity; ERV, expiratory reserve

volume; IC, inspiratory capacity; RV, residual volume; DL,

diffusing capacity of the lungs for carbon monoxide; VA, alveolar volume; Hb, hemoglobin.
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Figure 1. Changes in the functional
indicators

= FVC Note: FEV,, forced expiratory volume in
FRC 1 second; FVC, forced vital capacity;
" FRC, functional residual capacity; RV,
= RV residual volume.
Puc. 1. Iunamuka (yHKIIMOHATbHBIX
rnokKasaTeyei
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Figure 2. Computer tomography scan of the chest before antifibrotic therapy and after 12 months

Puc. 2. KommnibloTepHast ToMmorpaMMa OpraHoB TPYIHO# KJIETKH 10 Havajaa aHTU(GUOpOTUIEeCKOl Tepanuu 1 yepe3 12 mec.

Figure 3. Computer tomography scan of the chest after 24 and 32 months of antifibrotic therapy

Puc. 3. KoMmmnbioTepHasi ToMOrpaMMa OpraHOB I'PYIHOM KJIETKM Ha hoHe aHTH(hUOpOTHYeCcKoi Tepanuu yepes 24 u 32 mec.

nintedanib demonstrated efficacy in reducing the risk of
progression of interstitial lung disease . However, no pos-
itive effect was observed with nintedanib in a group of pa-
tients with fibrotic sarcoidosis. There are isolated studies
indicating a positive effect of antifibrotic therapy in fibrotic
pulmonary sarcoidosis.

Due to the lack of data and small sample sizes in these
studies, each case of this therapy in patients with fibrotic
sarcoidosis is of particular interest.

In our observation, a slowdown in the progression of
respiratory disorders was noted, as evidenced by greater
in the distance achieved during the 6-Minute Walk Test.
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A slower decline in pulmonary function was also observed,
confirmed by the absence of decreases in FEV,, FVC, FRC,
and RV. According to CT scans, there was no progression
in the volume of pulmonary tissue fibrosis.

However, it is difficult to unambiguously interpret the
positive trend in functional pulmonary parameters in the
presence of persistent pulmonary fibrosis. Perhaps this is
due to improved muscle strength, increased tolerance to
physical activity, or easier performance of respiratory ma-
neuvers during functional studies. It should also be noted
that the patient experienced side effects during antifibrotic
therapy with nintedanib, including nausea, diarrhea, and
decreased appetite. These effects decreased with a tempo-
rary reduction in the dosage to 150 mg per day and did not
require discontinuation of the drug.

Conclusion

This report demonstrates the experience of using antifi-
brotic therapy with nintedanib in a patient with fibrotic
pulmonary sarcoidosis. Antifibrotic therapy with nin-
tedanib was effective and safe in fibrotic sarcoidosis over
32 months of use. During therapy, pulmonary function
degradation slowed down and fibrotic changes in the lung
tissue did not progress according to computed tomogra-
phy. Long-term use of antifibrotic therapy was not ac-
companied by any severe adverse events. Further studies
are necessary to determine the feasibility of antifibrotic
therapy in fibrotic pulmonary sarcoidosis.
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