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Abstract. Efficacy and tolerability of methotrexate at a dose of 15 mg/week and 10 mg/week in patients with
pulmonary sarcoidosis. Gavrysyuk V.K., Merenkova 1.O., Gumeniuk G.L., Pendalchuk N.V., Morska N.D.,
Vlasova N.A. The objective of this study is to conduct a comparative study of the efficacy and safety of methotrexate
(MT) at a dose of 10 mg/week and 15 mg/week in patients with pulmonary sarcoidosis having contraindications to GCS
therapy. Material and Methods. The study involved 44 patients with stage Il pulmonary sarcoidosis (26 females and
18 males aged 24 to 70) with contraindications to the appointment of therapy glucocorticosteroid (GCS). In group 1
(28 patients), methotrexate was prescribed at a dose of 10 mg/week, in group 2 (16 patients), methotrexate was
prescribed at a dose of 15 mg/week. The diagnosis and assessment of the dynamics of sarcoidosis were carried out
taking into account clinical symptoms based on the results of high-resolution computed tomography and body
plethysmography. The significance of differences in indicators was determined using the Student's t-test and Fisher's
exact test. The number of cases of clinical treatment without residual changes of a fibrous nature in the lung
parenchyma in patients after treatment with methotrexate at a dose of 15 mg/week significantly increased compared to
the same indicator in the group of patients after treatment at a dose of 10 mg/week (81.3% and 42.4% respectively,
p=0.025). An increase in the therapeutic dose of methotrexate from 10 mg/week to 15 mg/week leads to a decrease in
the time to achieve a clinical cure (10.1£0.5 months and 12.8+0.8 months respectively, p<0.02), indicating an
accelerating rate of regression of sarcoidosis. Immunosuppressive therapy of patients with pulmonary sarcoidosis using
the drug at doses of 10 and 15 mg/week is characterized by satisfactory tolerability.

Pegepar. EdpexTuBHicTh i mepeHocuMicTs MeToTpeKcaTy B A03ax 15 mr/Tuxnens ta 10 Mr/TH:KIeHb Y XBOPUX Ha
capkoino3 Jjerens. I'aBpuciok B.K., MepenkoBa €.0., I'ymenwok I'.JI.,, Iengaasuyk H.B., Mopcska H. /.,
Baacosa H.A. Mema pobomu — nposecmu nopisnsivHe uguents egpekmusnocmi ma obesnexu memomperxcamy (MT) 6
0ozax 10 me/mudicoensy [ 15 me/mudicOoeny y X80pux Ha capkoioo3 JjeceHb 3 NPOMUNOKA3AHHAMU 00 2IHOKO-
Kopmuxocmepoionoi mepanii. Obcmediceno 44 xeopux Ha capxoioos nezeus Il cmadii (26 scinok i 18 yonosikis, 6ik —
6i0 24 0o 70 pokis), wo maroms npomunokasauwta 0o npusnauenus I'KC-mepanii. V 1 epyni (28 nayienmig) memo-
mpexcam npusHayaiu 6 0o03i 10me 1 paz Ha mudcoenv, y 2epyni (16 nayienmis) — y 0030 15 me/mudicoend.
Jiaenocmuky 11 OYiHKY OUHAMIKU CapKoioo3y NPOBOOUNLU 3 YPAXYBAHHAM KAIHIYHUX CUMNINOMIE HA OCHOGI pe3ylbmamis
Komn'tomepnoi momoepaghii éucokoi po3dineHol 30amnocmi i 6odinremuszmozpaii. JJocmosipuicmo 8iOMiHHOCHEU
NOKA3HUKIB BUZHAYAIU 3a 00NOMOo2010 t-Kpumepito Cmblodenma ma mouno2o kpumepito Diwepa. YV nayicumis nicis
JUKy8anus memompexcamom y 003i 15 me/mudicoens 00CmosipHO 30ibULyEMbCs KIIbKICb  GUNAOKIE KIIHIYHO2O
JUKY8aHHS 63 3aIUMKOBUX 3MiH (DiOPO3HO20 Xapakmepy 6 NapeHXiMmi 1e2eHb NOPIGHAHO 3 AHANOSIYHUM NOKAZHUKOM )
2pyni X6opux nicis AiKy8anus npenapamom y 003i 10 me/muscoens (81,3% i 42,4% eionosiono, p=0,025). Iliosuwenns
JKy8anbHoi 0o3u memompexcamy 3 10 me/musicoens 00 15 me/mudicoensb 3yMOBNIOE 3MEHUEHH MEPMIHI8 OOCACHEHHS
cmany kniniunoeo eunikyganns (10,1x0,5 mic. i 12,8+0,8 wmic. 6ionosiono, p<0,02), wo 6xazye Ha NPUCKOPEHHs MeMnie
peepecii capkoioosy. Imynocynpecusna mepanis X6opux Ha capkoioos je2eHb 3 6UKOPUCAHHAM npenapamy 6 0o3ax 10
i 15 me/musicoenv xapaxmepu3yemucsi 3a008LIbHOI0 NEPEHOCUMICIIO.
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Sarcoidosis is a polysystemic disease of unknown
actiology characterized by the formation of epi-
thelial cell granulomas in various organs without ca-
seous necrosis. Intrathoracic lymph nodes and lung
parenchyma are affected the most frequently [11].

The main drugs in the treatment of sarcoidosis
are systemic glucocorticosteroids (GCS) [11, 6].
Their effectiveness has been proven in randomized
studies [10, 12], the results of which testified to the
positive dynamics of the clinical and radiological
symptoms of sarcoidosis, the improvement of pul-
monary ventilation and diffusion parameters under
the influence of GCS.

GCS therapy is impossible in patients of three ca-
tegories. The first category includes patients with
contraindications to GCS treatment, the second one
includes patients with severe side effects of GCS
treatment, requiring drug withdrawal, and the third one
includes patients with resistance to GCS therapy [7].

In cases of contraindications, severe side effects
and resistance to GCS therapy, methotrexate (MT),
the second-line drug is used [1, 5, 8].

According to the recommendations of experts
from the World Association of Sarcoidosis and
Other Granulomatous Disorders (WASOG) for the
use of MT in the treatment of patients with sar-
coidosis, the drug is prescribed at a dose of 5 to
15 mg/week, depending on the extent of the process
and the tolerability of the drug [9]. The experience
was accumulated in observing a significant number
of cases of insufficient effectiveness of the drug at a
dose of 10 mg/week (slow rates of regression,
stabilization of the process) in the course of our
earlier studies [3]. At the same time, increasing the
MT dose to 15 mg/week increased the effectiveness
of immunosuppressive therapy.

The objective of this study is to conduct a com-
parative study of the efficacy and safety of MT at a
dose of 10 mg/week and 15 mg/week in patients
with pulmonary sarcoidosis having contraindications
to GCS therapy.

MATERIALS AND METHODS OF RESEARCH

The study was carried out in the clinic of the
State Organization “National Institute of Phthisio-
logy and Pulmonology named after F.G. Yanovsky
of NAMS of Ukraine” (accreditation certificate
dated October 7, 2020, valid until September 4, 2023
at No. 014999, highest category, series M3 of the
Ministry of Health of Ukraine) after agreement
with the Ethics Commission of the NIPhP of
NAMS. All patients were familiarized with the list
of procedures and signed the informed consent to
participation in the study.

The main inclusion criterion: patients with newly
diagnosed pulmonary sarcoidosis, confirmed by the
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results of computed tomography (CT) of the thoracic
organs (TO) from the number of patients with con-
traindications to GCS therapy. The main exclusion
criteria are 1) concomitant chronic lung diseases;
2) the presence of CT signs of interstitial pulmonary
fibrosis in the period before treatment.

A comparative analysis of the efficacy and
tolerability of MT in two doses was carried out in
44 patients with stage I pulmonary sarcoidosis (26
females and 18 males at the ages from 24 to 70),
who were divided into two groups. In group 1 (28 pa-
tients), MT was prescribed at a dose of 10 mg/week,
and in group 2 (16 patients), MT was prescribed at a
dose of 15 mg/week. Before the start of immunosup-
pressive therapy and monthly in the course of
treatment, a complete blood count was performed to
determine the number of platelets, the concentration
of ALT, bilirubin, and creatinine.

All patients were examined by high-resolution
CT using Aquilion TSX-101A multislice CT scanner
(Toshiba). Evaluation of the results of computed
tomography was carried out using the criteria des-
cribed by M. Veltkamp, J.C. Grutters [13].

Evaluation of the dynamics of the process during
the treatment during CT was carried out using the K-
Pacs software by simultaneous analysis of two series
of images obtained in the initial state and after the
therapy. In order to objectify the assessment of the
data, the method of computed lung densitometry
was used.

The state of the respiratory function was assessed
based on the analysis of the forced expiratory flow-
volume curve, body plethysmography, and the study
of the diffusion capacity of the lungs on the
MasterScreen spirometric system (Viasys Healthcare
GmbH) with the corresponding modules [4].

The reliability of differences in quantitative
indicators expressed as the arithmetic mean and the
error of the mean (M+m) was determined using the
Student's t-test. The analysis of differences in fre-
quency indicators expressed in absolute values in the
study groups was carried out using the Fisher exact
test since the frequency of some indicators was
represented by small values [2].

Mathematical processing was performed using
licensed software products contained in Microsoft
Office Professional 2003, Russian Academic Open
No Level license No. 17016297).

RESULTS AND DISCUSSION

Evaluation of the results of MT efficacy sho-
wed that successful completion of treatment with
the confirmation by CT results was achieved in
18 patients (64.3%) of group 1 and in 14 patients
(87.5%) of group 2, but Fisher's exact test (0.160)
exceeds the critical level of significance (0.05)
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and does not allow us to assert that increasing a
dose of MT to 15 mg/week increases the effecti-
veness of immunosuppressive therapy in patients
with pulmonary sarcoidosis.

At the same time, the analysis of the quality of
the outcomes (Table) showed that after treatment
with MT at a dose of 15 mg/week, the number of
cases of clinical cure without residual changes in the
parenchyma in the form of limited interstitial or
focal fibrosis according to CT data significantly
increased in patients of group 2.

After treatment with MT at a dose of 10 mg/week,
residual changes in the lung parenchyma in the form
of fibrosis were observed in 6 patients, which in
relation to the total number of patients in the group
was 21.4%. In group 2 (15 mg/week) only one patient
(6.3%) had residual changes in the lungs according to
CT data. However, in statistical analysis, Fisher's
exact test (0.39) exceeded the critical level of signi-
ficance. In this regard, we can only talk about a ten-
dency towards a decrease in the frequency of fibrosis
with an increase in the therapeutic dose of MT.

Outcomes in patients with pulmonary sarcoidosis depending
on the dose of methotrexate (MT)

Group 1 Group 2
(MT - 10 mg/week), (MT - 15 mg/week), .
n=28 n=16 Fisher's
Outcomes exact test
()
abs. % abs. %
Outcomes with CT data normalization 12 429 13 81.3 0.025*
Outcomes with limited interstitial or focal
pulmonary fibrosis on CT data 6 214 1 6.3 0.39
Regression followed by stabilization of the process 10 35.7 2 12.4 0.16

Note: * — the difference in the value of the indicator in the groups is statistically significant with a critical level of significance =0.05.

If we consider the frequency of residual fibrotic
changes in the lungs in relation to the total number
of cases of successful therapy more correct, then this
tendency increases, namely 33.3% in group 1 and
7.1% in group 2; Fisher's exact test is 0.10, which,
nevertheless, does not allow us to speak about the
statistical significance of the differences.

Along with the study of the frequency of cases of
successful therapy depending on the dose of MT, we
analyzed the timing of achieving clinical remission
in both groups of patients from the moment of
initiation of therapy to the moment of successful
completion of treatment. In group 1, this indicator
was (12.84+0.8) months, in group 2 — (10.1£0.5)
months; t=2.84; p<0.02. Thus, in patients treated
with MT at a dose of 15 mg/week, the average time
spent to achieve the clinical remission  was
significantly shorter than in patients of group 1
(10 mg/week). This suggests that increasing the dose
of MT to 15 mg/week accelerates the rate of regres-
sion of pulmonary sarcoidosis.

Regression of sarcoidosis was observed in more
than one-third of cases (35.7%) (see table) in pa-
tients of group 1 during the treatment period, which
gradually passed into the stabilization phase, i.e. a
period lasting at least 3 months from the moment of
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the last visit during which there was no any CT
dynamics of the process. Depending on the nature
and severity of pathological changes in the lungs, in
the phase of stabilization of sarcoidosis, the obser-
vation was carried out with subsequent CT control,
the dose of MT was increased to 15 mg/week, or the
combined therapy with a first-line drug (pento-
xifylline, hydroxychloroquine) was prescribed.

In group 2 patients, there was a tendency towards
a decrease in the incidence of stabilization of
sarcoidosis against the background of immuno-
suppressive therapy (2 patients — 12.4%).

It should be noted that the only case of residual
fibrotic changes in the lungs after MT therapy at a
dose of 15 mg/week was observed in patient S.,
27 years old, with an atypical form of pulmonary
sarcoidosis — massive consolidations in both lungs,
respiratory failure (MRC 3), moderate-severe disor-
ders of pulmonary ventilation and diffusion capacity
of the lungs. At the same time, the patient had
subcompensated diabetes mellitus, which excluded
the possibility of GCS therapy. In this regard, the
patient was prescribed a monotherapy with metho-
trexate at a dose of 15 mg/week resulting in a pro-
nounced positive dynamics of subjective symptoms
as soon as at the 2nd visit (after 3 months of
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treatment) involving the occurrence of shortness of
breath only when performing the usual load
(MRC 1), the disappearance of cough, and body
temperature normalization. Figure 1 shows a CT

' Study date: 30.01.2019 ™

scan of TO (axial slice at the level of tracheal bifu-
rcation): almost complete resorption of consolida-
tions in S; ¢ of both lungs is clearly visible.

Study date: 24.04.2019

Fig. 1. Patient S., age 27, pulmonary sarcoidosis, stage II, atypical form - multiple massive consolidations
in both lungs, respiratory failure (MRC 3); CT of TO (axial slice at the level of tracheal bifurcation):
on the left - before treatment, on the right - regression after 3 months of treatment with MT (15 mg/week)

The tolerability of MT was satisfactory: there
were no dyspeptic symptoms, at 7 months of the
treatment period; moderate leukopenia and slight
thrombocytopenia were found during the clinical
blood test, while the value of these parameters did

4 N

——
Study date: 30.01.2019

not require the correction of dose and administration
schedule of MT.

Figure 2 shows axial CT scans: on the left - on
the day of diagnosis, on the right — after the end of
MT therapy.

A |

Study date: 06.02.2020

Fig. 2. Patient S., 27 years old, pulmonary sarcoidosis, stage II; CT of TO (axial section at the level of division
of the main bronchi). On the left - before treatment, on the right - at the end of treatment with MT
(15 mg/week): complete regression with residual changes in the form of limited interstitial pulmonary fibrosis

Side effects of MT at a dose of 10 mg/week were
observed in 10 of 28 patients (35.7%).

Severe side effects of MT requiring disconti-
nuation of the drug (drug-induced pneumonitis) or
temporary discontinuation followed by the conti-
nuation of treatment with this drug at a half dose
(more than threefold increase in ALT levels in the
blood) were observed in 2 patients (7.1%). Gastro-
intestinal disorders at the beginning of the treatment

period were observed in 2 cases (7.1%) and were
stopped by dividing the dose into two intakes of
5 mg with an interval of 12 hours. In 6 patients, a
slight increase in ALT levels (4 cases — 14.1%) and
slight thrombocytopenia (2 cases — 7.1%) did not re-
quire changes in the therapy regimen.

In group 2, three patients (18.8%) experienced an
increase in ALT levels by more than 3 times during
treatment. After 5 months of treatment with MT
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tablets with regular monitoring of ALT, leukocytes
and platelets in the blood, the ALT level of one
patient suddenly increased to 386 u/l, in connection
with which treatment with MT was stopped, hepa-
toprotectors and additional examination were pres-
cribed, a positive test for antibodies to the hepatitis
B virus was received. Obviously, in the past, the
patient suffered this form of hepatitis in a latent form,
which could enhance the hepatotoxic effect of MT.
After 3 weeks, the blood ALT level returned to normal,
the treatment with parenteral MT was continued and
successfully completed without any deviations in liver
function parameters. In two other patients, an
injectable drug was also prescribed after a two-week
break, and therefore the ALT level remained within
acceptable limits for the entire period of treatment.

In 3 patients (18.8%), a decrease in the number
of leukocytes and platelets to a level not requiring an
adjustment of the drug dose or the therapy regimen
was observed.

Thus, it can be concluded that immunosup-
pressive therapy of patients with pulmonary sar-
coidosis using MT at doses of 10 and 15 mg/week is
characterized by satisfactory tolerability.

The limitation for a wider MT prescription in
pulmonary sarcoidosis patients is due to a common
perception among practicing pulmonologists that
MT as opposed to CS results in less pronounced
clinical effect and is associated with serious hepato-
toxicity and haematotoxicity. In recent years, re-
buttal clinical studies were conducted [1, 5, 8].

A retrospective methotrexate efficacy and
tolerability study in pulmonary sarcoidosis patients
conducted by Fang C. et al. [5] has shown a good
clinical response to MT in 80% of patients. Well
drug tolerability and low drug withdrawal rate were
observed in these patients even without folic acid
supplements in clinical practice.

A large retrospective study by Baughman R.P.
etal. [8] assessed haematotoxicity and hepatoto-
xicity of MT at the dose of 10 mg weekly in 607

sarcoidosis patients over a 6-year period. Leuko-
penia and elevated hepatic transaminases were
reported in about 10% of cases. Only one patient had
severe leukopenia. Only nine patients were pre-
sented with transaminases elevated >3xULN. MT
was effective in the majority of these patients. The
authors did not reveal other adverse effects resulted
in MT withdrawal at that time.

The results of retrospective observational study
conducted by Vizel' A.A. et al. [1] allowed to con-
clude that 15 mg MT weekly per os in patients with
advanced sarcoidosis who were previously on sys-
temic GCS is an effective 2nd line drug. The suf-
ficient safety level of MT allows its long-term pres-
cription from 3 months to > 1 year.

Our findings are in line with the above data on
methotrexate efficacy and tolerability in the mana-
gement of patients with pulmonary sarcoidosis. At the
same time, we have shown that increasing the MT dose
from 10 to 15 mg/week increases the rate of regression
of sarcoidosis, improves the effectiveness of treatment
and does not affect the rate of serious side effects.

CONCLUSIONS

1. In patients with pulmonary sarcoidosis, the
number of cases of clinical cure without residual
changes of fibrous nature significantly increases after
treatment with methotrexate at a dose of 15 mg/week
compared to the same indicator in the group of patients
after treatment at a dose of 10 mg/week.

2. An increase in the therapeutic dose of
methotrexate from 10 mg/week to 15 mg/week leads
to a reduction in time to achieve a state of clinical
cure, which indicates acceleration in the rate of
regression of sarcoidosis.

3. Immunosuppressive therapy of patients with
pulmonary sarcoidosis using methotrexate at doses
of 10 and 15 mg/week is characterized by satisfac-
tory tolerance.

Conflict of interests. The authors declare no

conflict of interest.

REFERENCES

1. Vizel’ AA, Vizel’ IYu, Shakirova GR. [Evaluation
of the efficacy and safety of methotrexate in progressive
sarcoidosis: a retrospective observational study]. Pulmo-
nologiya. 2020;30(2):213-8. Russian.
doi: https://doi.org/10.18093/0869-0189-2020-30-2-213-218

2. Golovanova A, BielikovalIV, Liahova NO. [The
basics of medical statistics: a textbook for graduate students
and clinical residents]. Poltava; 2017. p. 113. Ukrainian.

3. Gavrysyuk VK, Merenkova EA, Gumeniuk GL,
at al. [Effectiveness and safety of methotrexate mono-
therapy in patients with pulmonary sarcoidosis]. Georgian
Medical News. 2018;10(283):34-38. Russian. Available

60

from: https://cdn.website-editor.net/480918712df344a4a-
77508d4cd7815ab/files/uploaded/V283 N10 October 20
18.pdf

4. Miller MR, et al. ATS/ERS Task Force. Standar-
disation of spirometry. Eur. Respir J. 2005;26(2):319-38.
doi: http://doi.org/10.1183/09031936.05.00034805.

5. Fang C, Zhang Q, Wang N, et al. Effectiveness
and tolerability of methotrexate in pulmonary sarcoidosis:
A single center real-world study. Sarcoidosis Vasc.
Diffuse Lung Dis. 2020;36(3):217-27.
doi: https://doi.org/10.36141/svdld.v36i3.8449

Licensed under CC BY 4.0



MEJINYHI IIEPCIIEKTUBH / MEDICNI PERSPEKTIVI

6. Judson MA. The treatment of pulmonary sarco-
idosis. Respir Med. 2012;106(10):1351-61.
doi: https://doi.org/10.1016/j.rmed.2012.01.013

7. Korsten P, Strohmayer K, Baughman RP, Sweiss N.
Refractory pulmonary sarcoidosis — proposal of
definition and recommendation for the diagnostic and
therapeutic approach. Clin Pulm Med. 2016;23(2):67-
75. doi: http://doi.org/10.1097/CPM.0000000000000136

8. Baughman RP, Cremers JP, Harmon M, et al.
Methotrexate in sarcoidosis: hematologic toxicity
ehcountered in a large cohort over a six year period.
Sarcoidosis Vasc. Diffuse Lung Dis. 2020;37(3):1-10.
doi: https://doi.org/10.36141/svdld.v37i3.9362

9. Cremers JP, Drent M, Bast A, et al. Multinational
evidence-based World Association of Sarcoidosis and
Other Granulomatous Disorders recommendations for the
use of methotrexate in sarcoidosis: integrating systematic
literature research and expert opinion of sarcoidologists
worldwide. Curr Opin Pulm Med. 2013;19(5):545-61.
doi: https://doi.org/10.1097/MCP.0b013e3283642a7a

10. Schutt AC, Bullington AC, Judson MA. Phar-
macotherapy for pulmonary sarcoidosis: a Delphi
consensus study. Respir Med. 2010;104 (5):717-23.
doi: https://doi.org/10.1016/j.rmed.2009.12.009

11. American Thoracic Society (ATS), European
Respiratory Society (ERS), World Association of Sar-
coidosis and Other Granulomatous Disoders (WASOG).
Statement on Sarcoidosis. Am. J. Respir. Crit. Care Med.
1999;160:736-55.
doi: http://doi.org/10.1034/j.1399-3003.1999.14d02.x

12. Pietinalho A, Tukiainen P, Haahtela T, et al. Early
treatment of study II sarcoidosis improves 5-year pulmo-
nary function. Chest. 2002;121:24-31.
doi: http://doi.org/10.1378/chest.121.1.24

13. Veltkamp M, Grutters JC. The pulmonary mani-
festations of sarcoidosis. Pulmonary sarcoidosis: A Guide
for the practicing clinician. MA Judson Ed. Humana
Press, brand of Springer. 2014:19-40. Available from:
https://link.springer.com/book/10.1007%2F978-1-
4614-8927-6

CIIUCOK JITEPATYPU

1. Bmsenb A. A., Bmens U. 0., Ilakuposal. P.
Orenka 3G PpexTUBHOCTH U 0€30MaCHOCTH MPUMCHCHHS
METOTpEeKcaTa IpH MNPOrPECCUPYIOIEM CapKOUI03e:
PETPOCIEKTUBHOE HAOIOAaTEIbHOE HCCIEIOBaHHE.
Ilynomononoecun. 2020. T.30. Ne2. C.213-218.
DOI: https://doi.org/10.18093/0869-0189-2020-30-2-213-218

2. Tonomanosal. A., Benikosal. B., Jlaxosa H. O.
OCHOBH MEIUYHOI CTAaTHMCTHUKHU: HaBY. IOCIO. IS aciii-
paHTiB Ta KIiHIYHEX opauHaTopis. [Tonrasa, 2017. 113 c.

3. DddexTuBHOCTD U 6€30MACHOCTE MOHOTEPATTHH
METOTPEKCATOM Yy OOJBHBIX CApKOMAO30M JETKUX /
B. K. I'aBpucrok u ap. Georgian Medical News. 2018.
T.283, Ne10. C.34-38. URL: https://cdn.website-
editor.net/480918712df344a4a77508d4cd7815ab/files/upl
oaded/V283 N10 October 2018.pdf

4. ATS/ERS Task Force. Standardisation of spiro-
metry / M. R. Miller et al. Eur. Respir J. 2005. Vol. 26,
No. 2. P. 319-338.

DOI: https://doi.org/10.1183/09031936.05.00034805

5. Effectiveness and tolerability of methotrexate in
pulmonary sarcoidosis: A single center real-world study /
C. Fang et al. Sarcoidosis Vasc. Diffuse Lung Dis. 2020.
Vol. 36, No. 3. P. 217-227.

DOI: https://doi.org/10.36141/svdld.v36i3.8449

6. Judson M. A. The treatment of pulmonary sar-
coidosis. Respir Med. 2012. Vol. 106, No. 10. P. 1351-
1361. DOI: https://doi.org/10.1016/j.rmed.2012.01.013

7. Korsten P., Strohmayer K., Baughman R., Sweiss N.
Refractory pulmonary sarcoidosis — proposal of definition
and recommendation for the diagnostic and therapeutic
approach. Clin Pulm Med. 2016. Vol. 23, No. 2. P. 67-75.
DOI: https://doi.org/10.1097/CPM.0000000000000136

8. Methotrexate in sarcoidosis: hematologic toxicity
ehcountered in a large cohort over a six year period / R. P.

21/ Vol. XXVI/ 4

Baughman et al. Sarcoidosis Vasc. Diffuse Lung Dis.
2020. Vol. 37, No. 3. P. 1-10.
DOI: https://doi.org/10.36141/svdld.v37i3.9362

9. Multinational evidence-based World Association
of Sarcoidosis and Other Granulomatous Disorders
recommendations for the use of methotrexate in sar-
coidosis: integrating systematic literature research and
expert opinion of sarcoidologists worldwide / J. P. Cre-
mers et al. Curr Opin Pulm Med. 2013. Vol. 19,
No. 5. P. 545-561.
DOI: https://doi.org/10.1097/MCP.0b013e3283642a7a

10. Schutt A. C., Bullington A. C., Judson M. A. Pha-
rmacotherapy for pulmonary sarcoidosis: a Delphi consensus
study. Respir Med. 2010. Vol. 104, No.5. P.717-723.
DOIL: https://doi.org/10.1016/j.rmed.2009.12.009

11. Statement on Sarcoidosis. Joint statement of the
American Thoracic Society (ATS), European Respiratory
Society (ERS), and the World Association of Sarcoidosis
and Other Granulomatous Disoders (WASOG) adopted
by ATS board of directors and by the ERS executive
committee, February 1999. Statement on Sarcoidosis. Am
J Respir Crit Care Med. 1999. Vol. 160. P. 736-755.
DOI: https://doi.org/10.1164/ajrccm.160.2.ats4-99

12. The Finish Pulmonary Sarcoidosis Study Group.
Early treatment of study II sarcoidosis improves 5-year
pulmonary function / A. Pietinalho et al. Chest. 2002.
Vol. 121. P. 24-31.
DOIL: https://doi.org/10.1378/chest.121.1.24

13. Veltkamp M., GruttersJ. C. The pulmonary mani-
festations of sarcoidosis. Pulmonary sarcoidosis: A Guide for
the practicing clinician / Ed. M. A. Judson Humana Press,
brand of Springer. 2014. P. 19-40.
URL: https://link.springer.com/book/10.1007%2F978-1-
4614-8927-6

The article was received

‘ 2021.02.10

61



