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139 Abstract Clinical and radiological features of tuberculosis and sarcoidosis are quite
overlapping, and therefore, a diagnostic dilemma often persists. There are no
commonly accepted criteria for the diagnosis of sarcoidosis due to the lack of
data on the etiology of the disease. The exclusion of tuberculosis in every
patient with suspected sarcoidosis is a mandatory stage of diagnosis, especially
in countries with a high burden of tuberculosis. A prospective study was
conducted with two groups of patients: group I (n = 50)—patients with
pulmonary sarcoidosis established according to standard criteria; group II (n = 
28)—patients with pulmonary tuberculosis with bacterial excretion. The
control group (n = 24) was presented by healthy subjects. The examination
complex included x-ray, bacteriological, immunological (Mantoux test with 2
TE, TB.SPOT test), and histological methods. All patients and healthy
subjects were assessed for immune complexes with the use of the dynamic
light scattering (DLS) method and adding of “ healthy lung tissue extract”
antigens and specific tuberculosis antigens ESAT-6 and SFP-10 in vitro.
Significant differences were found in determining specific immune complexes
in patients with pulmonary sarcoidosis and pulmonary tuberculosis.
Registration of specific immune complex formation with “ healthy lung tissue
extract” in 100% cases may indicate the autoimmune nature of sarcoidosis.
The absence of the immune complex formation in response to
ESAT-6/SFP-10 antigens can be used for the differential diagnosis of two
diseases. The diagnostic significance of the DLS method was 100% for
sarcoidosis and 92.2% for tuberculosis. The data obtained in the study allows
not only understanding the etiology of sarcoidosis, but also obtaining new
criteria for the differential diagnosis of tuberculosis and pulmonary sarcoidosis.
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13 Abstract
14 Clinical and radiological features of tuberculosis and sarcoidosis are quite overlapping, and therefore, a diagnostic dilemma often
15 persists. There are no commonly accepted criteria for the diagnosis of sarcoidosis due to the lack of data on the etiology of the
16 disease. The exclusion of tuberculosis in every patient with suspected sarcoidosis is a mandatory stage of diagnosis, especially in
17 countries with a high burden of tuberculosis. A prospective study was conducted with two groups of patients: group I (n = 50)—
18 patients with pulmonary sarcoidosis established according to standard criteria; group II (n = 28)—patients with pulmonary
19 tuberculosis with bacterial excretion. The control group (n = 24) was presented by healthy subjects. The examination complex
20 included x-ray, bacteriological, immunological (Mantoux test with 2 TE, TB.SPOT test), and histological methods. All patients
21 and healthy subjects were assessed for immune complexes with the use of the dynamic light scattering (DLS) method and adding
22 of “healthy lung tissue extract” antigens and specific tuberculosis antigens ESAT-6 and SFP-10 in vitro. Significant differences
23 were found in determining specific immune complexes in patients with pulmonary sarcoidosis and pulmonary tuberculosis.
24 Registration of specific immune complex formation with “healthy lung tissue extract” in 100% cases may indicate the autoim-
25 mune nature of sarcoidosis. The absence of the immune complex formation in response to ESAT-6/SFP-10 antigens can be used
26 for the differential diagnosis of two diseases. The diagnostic significance of the DLS method was 100% for sarcoidosis and
27 92.2% for tuberculosis. The data obtained in the study allows not only understanding the etiology of sarcoidosis, but also
28 obtaining new criteria for the differential diagnosis of tuberculosis and pulmonary sarcoidosis.

29 Keywords Sarcoidosis . Tuberculosis . Allergen test with tuberculosis recombinant . Immunological tests . Autoimmune
30 diseases . Dynamic light scatteringmethod

31

32 33Introduction

34Sarcoidosis and tuberculosis belong to the group of
35granulomatosis—diseases similar to each other not only in
36clinical and radiological manifestations, but also in the histo-
37logical picture. Unlike tuberculosis, the etiology of sarcoidosis
38is currently unknown that makes the differential diagnosis of
39these diseases in the absence of bacteriological verification of
40tuberculosis quite difficult [1–5].
41Some researchers associate the development of sarcoidosis
42with a complex of pathological autoimmune reactions caused
43by the interaction of various exogenous or endogenous adju-
44vants, which may result in the development of the so-called
45ASIA syndrome (“The Autoimmune/inflammatory Syndrome
46Induced by Adjuvants (ASIA) Research Questionnaire”)
47[6–8].
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48 The diagnosis of sarcoidosis takes a time which varies from
49 3 months to several years [9, 10]. There is often a necessity for
50 histological verification of the diagnosis, which, in its turn,
51 does not always lead to an unambiguous interpretation of
52 pathomorphological changes in the biopsy material of the
53 lymph node and lung tissue [11, 12]. However, morphological
54 verification remains the “gold standard” in the diagnosis of
55 sarcoidosis to this day [13, 14].
56 A number of studies have been dedicated to the search for
57 immunological criteria that determine not only diagnostic but
58 also prognostic value of various immunological parameters in
59 the development of sarcoidosis and tuberculosis [10, 15, 16].
60 Recent studies have demonstrated diagnostic significance
61 of new immunological methods (samples with tuberculosis
62 recombinant allergen, TB.SPOT and QuantiFERON TB test)
63 in the differential diagnosis of sarcoidosis and tuberculosis.
64 The diagnostic significance of these tests is 84.7%, 79.2%,
65 and 86.7%, respectively, that corresponds with the diagnos-
66 tic significance of the morphological study (86.5%) [17–20].
67 These imply the production of false-positive results in pa-
68 tients with sarcoidosis and false-negative results in patients
69 with tuberculosis, which means an incorrect diagnosis in
70 20–15% of cases. However, positive results in patients with
71 sarcoidosis may be associated either with the role of
72 Mycobacterium tuberculosis in the development of pulmo-
73 nary sarcoidosis [21] or the presence of latent tuberculosis
74 infection in the environment with high prevalence of
75 tuberculosis.
76 Importantly, the diagnostic significance of immunoglobu-
77 lins in granulomatous diseases has been studied with a view to
78 their possible role in the formation of granulomas by attach-
79 ment to immune complexes (IC) [9, 22]. It was determined
80 that the circulating immune complex (CIC) level correlates
81 with the disease activity and the degree of their accumulation
82 in the affected tissues, but their diagnostic and prognostic role
83 requires further investigation, which is also related to the re-
84 solving power of the utilized methods.
85 Currently, all existing methods for IR analysis (two-dimen-
86 sional electrophoresis), immunological detection (Western
87 blotting), and combined approaches based on the utilization
88 of two-dimensional electrophoresis (EP) or high-performance
89 liquid chromatography followed by mass spectrometry analy-
90 sis are associated with releasing IR from blood plasma and
91 other biological fluids. As a result, the analysis of the distri-
92 bution of IR population by size and included components
93 becomes impossible. A method effectively determining the
94 immune complex components without isolating complexes
95 from the plasma is the dynamic light scattering (DLS) method
96 [23]. The unique features of the DLS method are in its possi-
97 bility to detect the macromolecular complex formation in bi-
98 ological systems without fractionating or any other procedures
99 that violate the native conditions of complex formation and,
100 thus, allow to get more detailed information [24, 25].

101A radical increase in dynamic light scattering while eleva-
102tion of linear dimensions of macromolecular formations, com-
103bined with the possibility of estimating their real dimensions,
104allows detecting and identifying complexes’ formation by var-
105ious components of biological fluids, even when their amount
106is very small.
107Thus, the study of the immune complexes formed after
108stimulating immunoglobulins with specific antigens with the
109use of the dynamic light scattering method is carried out for
110the first time. The obtained data not only represents a signif-
111icant step toward understanding the etiology of sarcoidosis,
112but also provides new criteria for the differential diagnosis of
113sarcoidosis and pulmonary tuberculosis.
114The objective of this study was to determine the specific
115immune complexes formed after stimulating immunoglobu-
116lins with specific antigens in patients with sarcoidosis and
117pulmonary tuberculosis.

118Material and methods

119A cohort prospective study was conducted between December
1202016 and July 2017, enrolled 78 patients at the FGBU “St.
121Petersburg Research Institute of Phthisiopulmonology” of the
122Ministry of Health of the Russian Federation and St.
123Petersburg GBUZ “City Hospital No. 2” and 24 healthy sub-
124jects (control group). The study was approved by the indepen-
125dent Ethics Committee of the FGBU “SPb NIIF” St.
126Petersburg Scientific Research Institute of the Ministry of
127Health of the Russian Federation (protocol no. 34.2 dated
128January 19, 2017); all participants of the study signed an ap-
129proved form of informed consent.
130Patients were enrolled in the study after verification of the
131diagnosis of sarcoidosis and tuberculosis, according to inter-
132nationally accepted criteria [26–28]; history of the diseases
133did not exceed 2 years, antituberculosis therapy—1 month.
134According to inclusion and exclusion criteria, two main
135comparison groups were enrolled: group I (n = 28) with lung
136sarcoidosis; group II (n = 50) with pulmonary tuberculosis.
137Pulmonary sarcoidosis was established by the following:
138complaints, radiologic changes, and histological verification
139(detection of epithelioid granulomas without caseous necrosis
140and acid-resisting mycobacteria); negative results of the labo-
141ratory examination for tuberculosis; and a reliable increase in
142the level of angiotensin-converting enzyme (ACE).
143Pulmonary tuberculosis was diagnosed with typical com-
144plaints, radiologic changes, and positive results of laboratory
145examination (identification of MBT and/or MBT DNA ac-
146cording to molecular genetic and bacteriological methods in
147sputum analysis).
148The exclusion criteria were as follows: history of immuno-
149suppressive therapy, treatment with antituberculosis drugs,
150plasmapheresis course for less than 2 months before time of

Immune complexes in sarcoidosis
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151 inclusion, presence of HIV infection, syphilis, tumors, diabe-
152 tes mellitus, and other granulomatous pulmonary diseases.
153 The inclusion criteria for healthy subjects were as follows:
154 absence of acute and chronic diseases, no risk of tuberculosis,
155 and negative results of immunological tests.

156 Study methods

157 All patients underwent a complex examination, including
158 clinical assessment of the disease, multispiral computed chest
159 tomography (MSCT), laboratory blood tests, a standard set of
160 tests for tuberculosis.
161 Patients with negative results of sputum examination by
162 microscopy, inoculation of culture in liquid and dense media,
163 and polymerase chain reaction (PCR) on M. tuberculosis
164 DNA underwent histological verification (biopsy of lung tis-
165 sue obtained by fibrobronchoscopy or videothoracoscopy
166 lung biopsy).
167 As part of TB examination, ELISPOT test (Oxford, UK)
168 was carried out. The positive result was described as ≥ 6 spots
169 in the ESAT-6 well or CFP-10 after subtracting the number of
170 spots observed in the negative control well where negative
171 control had 0–5 spots. If the negative control had ≥ 6 spots,
172 then for the positive result, the ESAT-6 or CFP-10 panel
173 should contain at least twice as many spots as the negative
174 panel. The result was considered questionable if the negative
175 control well contained more than 10 spots or control with the
176 mitogen contained less than 20 spots (with a number of spots
177 in the ESAT-6 and CFP-10 < 6 wells).
178 The plasma of all enrolled patients was studied at the B.P.
179 Konstantinov FGBU “Saint-Petersburg Nuclear Physics
180 Institute” to determine IR formed in vitro using DLS method
181 with the proposed methodology (patent application no.
182 2015149694, publication date May 24, 2017, Filatov M.V.,
183 Landa S.B.). The measurements were based on the laser cor-
184 relation spectrometer (certificate RU 39.003, ANo. 5381) LC-
185 03 (INTOS-MED, Russia).
186 The dynamic light scattering (DLS) method contributes to
187 determine the components of the immune complex without
188 isolating complexes from the plasma.
189 The DLS method detects large particles—the immune
190 complexes. In addition, native samples are examined under
191 physiological conditions, and a narrow range of necessary
192 preanalytical procedures, i.e., dilution, centrifugation, and fil-
193 tration, is available.
194 The blood plasma obtained from patients was diluted four-
195 fold with phosphate buffer containing 10 mM ethylenedi-
196 aminetetraacetic acid and processed to centrifugation for
197 15 min at 15,000 rpm and filtration with pore sizes of
198 100 nm to remove all particles and protein aggregates, exceed-
199 ing this size. The dynamic light scattering (DLS)

200measurement of the obtained preparation should show the
201absence of any formations exceeding the size of 100 nm.
202Ten microliters of the prepared antigen was added to the
203400-μl obtained plasma samples. As a specific tuberculosis
204antigen, ESAT-6/SFP-10 (Generium, Russia) was used.
205As a second antigenic material, the “healthy lung tissue
206extract” obtained at surgery was used in all studied cases. It
207was a prepared extract of peptide and other biological compo-
208nents. Different isotypes of specific immunoglobulins were
209detected after the in vitro addition of these antigens. All mea-
210surements were carried out by laser correlation spectrometer
211(certificate RU 39.003, A No. 5381) LC-03 (INTOS-MED,
212Russia).

213Statistical methods

214The statistical processing of the material was based on the
215program Statistica 7.0 with the use of variation statistics
216methods. The quantitative data was presented in the M ± SD
217form. The degrees of associations between proportions were
218estimated by confidence intervals, as well as the χ2 criterion
219with Yates correction. For variable values less than 5, Fisher’s
220exact test was used. Differences or communication rates were
221considered significant at p < 0.05 level. The diagnostic signif-
222icance, including diagnostic sensitivity (DS), diagnostic spec-
223ificity (DS), and diagnostic efficiency (DE), was assessed. The
224odds ratio (OR) was calculated with the formula (a/c)/(b/
225d) = (a × d)/(b × c) (a, true-positive result; b, false-positive re-
226sult; c, false-negative result; and d, truly negative result). A
227relative risk value ofmore than 1.0 was considered significant.
228In addition, the frequency of positive reactions was also de-
229termined based on the calculation of 95% confidence interval
230(95% CI).

231Study results

232At the first stage, the analysis of specific immune complexes
233in the blood plasma in patients in the compared groups (I and
234II), as well as in the control group (III) (Table 1), was carried
235out.
236As Table 1 indicates, the specific immune complex forma-
237tion with the antigenic material of M. tuberculosis (ESAT-6/
238SFP-10) was significantly more frequently detected in group
239II than in groups I (100% vs. 10.7%, p < 0.001) and III (con-
240trol group) (100% vs. 11.1%, p < 0.001). A slightly positive
241result that is lower than the diagnostic value at the high TB
242infection spread level is permissible and may indicate weak
243manifestations of latent tuberculosis infection, as well as the
244high sensitivity of the method.
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245 Next, the results were analyzed to determine specific im-
246 mune complexes after antigen stimulation of the “healthy lung
247 tissue extract” (Table 2).
248 The ICs were determined more reliably in group I than in
249 groups II (100% vs. 4.0%, p < 0.0001) and III (100% vs. 0%,
250 p < 0.0001), which may indicate the development of an auto-
251 immune reaction to pulmonary tissue under some external and
252 internal factors.
253 The obtained data was used to calculate the indicators of
254 the diagnostic significance of the methods presented.

255The diagnostic significance of the specific immunoglobu-
256lins when stimulated with ESAT-6/SFP-10 is presented in
257Table 3.
258The diagnostic significance of determining specific immu-
259noglobulins when stimulated by “healthy lung tissue extract”
260is reflected in Table 4.
261The obtained data and described approach were used when
262determining ICs during the stimulation of immunoglobulins
263by adding homologous antigens that are ingredients of various
264tissues in patients with sarcoidosis in various localizations of
265inflammation. The results of the blood plasma study by the

t2:1 Table 2 Determining specific immune complexes in the study groups after stimulation by “healthy lung tissue extract” antigen

t2:2 Indicators Norm Groups

t2:3 Group I (sarcoidosis) (n = 28) Group II (tuberculosis)
(n = 25)

Group III, healthy subjects
(control group) (n = 24)

t2:4 M ± SD/n (%)

t2:5 Total immune complexes Less than 1.0 4.84 ± 0.84 *, **
28 (100.0)

6.1 ± 0.3
1 (4.0)

0

t2:6 IgG1 Less than 1.0 3.72 ± 1.0 *, **
28 (100.0)

2.7
1 (4.0)

0

t2:7 IgG3 Less than 1.0 2.9 ± 1.0 *, **
27 (96.4)

0 0

t2:8 IgE Less than 1.0 1.99 ± 0.6 *, **
26 (92.8)

0 0

t2:9 IgG1 + IgG3 Less than 1.0 3.46 ± 0.9 *, **
26 (92.8)

0 0

t2:10 IgG1 + IgE Less than 1.0 5.69 ± 1.3 *, **
25 (89.3)

0 0

t2:11 IgG3 + IgE Less than 1.0 5.05 ± 1.2 *, **
25 (89.3)

0 0

*Differences are significant (p < 0.001 for all indicators) compared to group II

**Differences are significant (p < 0.001 for all indicators) compared to the control group

t1:1 Table 1 DeterminingQ2 blood immune complexes after the addition of ESAT-6/SFP-10 antigenic material in groups

t1:2 Indicators Norm Group I (sarcoidosis) (n = 28) Group II (tuberculosis)
(n = 50)

Group III, healthy subjects
(control group) (n = 24)

t1:3 M ± SD/n (%)

t1:4 Total immune complexes Less than 1.0 0.24 ± 0.63
3 (10.7)

7.25 ± 2.8 *, **
50 (100.0)

0.25 ± 0.8
3 (11.0)

t1:5 IgG1 Less than 1.0 0.16 ± 0.6
2 (7.1)

4.25 ± 2.0 *, **
50 (100.0)

0.06 ± 0.3
1 (3.7)

t1:6 IgG3 Less than 1.0 0 3.2 ± 1.2 *, **
48 (96.0)

0.06 ± 0.3
1 (3.7)

t1:7 IgE Less than 1.0 0.06 ± 0.2
2 (7.1)

3.48 ± 1.9 *, **
46 (92.0)

0.02 ± 0.1
1 (3.7)

t1:8 IgG1 + IgG3 Less than 1.0 0 4.08 ± 2.1 *, **
47 (94.0)

0

t1:9 IgG1 + IgE Less than 1.0 0 7.72 ± 4.0 *, **
13 (26.0)

0

t1:10 IgG3 + IgE Less than 1.0 0 7.15 ± 3.6 *, **
30 (57.0)

0

*Differences are significant (p < 0.001 for all indicators) compared to group II

**Differences are significant (p < 0.001 for all indicators) compared to the control group
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266 DLS method in one of the patients with generalized sarcoid-
267 osis were demonstrated in the clinical case.

268 Clinical example no. 1

269 Patient N., 67 years old, applied for consultancy to outpatient
270 department in October 2016. Changes in lungs were firstly
271 detected in August 2016 during preventive examination. The
272 chest MSCT shows multiple perilymphatically located small
273 foci and moderately enlarged paratracheal lymph nodes, 16 ×
274 11 mm (upper) and 21 × 12 mm (lower). Based on the survey
275 (threefold microscopy and PCR-sputum examination for acid-
276 fast bacteria)—“negative.” After repeated examination on the
277 unchanged skin of the face and body, rounded, painless for-
278 mations of red color and elastic density were described, slight-
279 ly rising above the surface of the skin, measuring up to 1.0 ×
280 1.5 cm. Skin biological material examination revealed granu-
281 lomas; when performing lung biopsy by fibroscopy, epitheli-
282 oid granulomas without caseous necrosis as well as acid-fast
283 bacteria were detected, which indicate a granulomatous dis-
284 eases like tuberculosis and sarcoidosis.

285Thus, further verification of the diagnosis was necessary.
286The patient’s blood plasma was examined by DLS method.
287The antigenic material (extracts of healthy lung tissue, skin,
288pancreas, antigenic material of tuberculous mycobacteria—
289ESAT6/SFP-10) was added to the prepared blood plasma
290in vitro and purified from the preexisting immune complexes
291and other macromolecular aggregates.
292As is depicted in Table 5, the immune complex formation
293was detected in response to antigenic “healthy lung tissue
294extract” and the skin biopsy material. The immune complex
295formation was not observed when the antigenic material of
296tuberculosis bacilli was added which can serve as an indirect
297confirmation of the negative examination data for tuberculosis
298in this patient.Moreover, a mixture of immunoglobulins of G1
299+ E and G3 + E classes contributes significantly to the im-
300mune complex formation on the tissues involved in the path-
301ological process.
302Based on the obtained data, the patient was diagnosed with
303“generalized sarcoidosis with lesions of lungs, intrathoracic
304lymph nodes, and skin.”

305Discussion

306The obtained results allowed to conclude that during the path-
307ological process in tissues afflicted with sarcoid granulomas,
308an autoimmune reaction to one’s own tissue occurs likely
309provoked by the influence of some factors.
310Taking into account the proven immunogenetic predispo-
311sition to the development of sarcoidosis (HLA-DRB1 * 0301
312in acute sarcoidosis, HLA-DQB1 * 0201, DRB1 * 0301 with
313recurrent disease HLA-DQB1 * 0602, DRB1 * 150101 in
314chronic active sarcoidosis, HLA-DRB1 * 11, HLA-DR3 in
315extrapulmonary forms) [25], this reaction can be genetically
316conditioned.

t3:1 Table 3 DiagnosticQ3 significance of determining specific immunoglobulins
when stimulated by ESAT-6/SFP-10 of ESAT-6/SFP-10

t3:2 Indicators Diagnostic
sensitivity

Diagnostic
specificity

Diagnostic
significance

t3:3 (%)

t3:4 Total immune
complexes

94.3 87.5 92.2

t3:5 IgG1 98.1 95.8 97.3

t3:6 IgG3 97.9 95.8 97.3

t3:7 IgE 97.8 95.8 97.3

t3:8 IgG1 + IgG3 100.0 100.0 100.0

t3:9 IgG1 + IgE 100.0 100.0 100.0

t3:10 IgG3 + IgE 100.0 100.0 100.0

t4:1 Table 4 Diagnostic significance of determining specific immunoglobulins
when stimulated by “healthy lung tissue extract” antigen

t4:2 Indicators Diagnostic
sensitivity

Diagnostic
specificity

Diagnostic
significance

t4:3 (%)

t4:4 Total immune
complexes

100.0 100.0 100.0

t4:5 IgG1 100.0 100.0 100.0

t4:6 IgG3 96.4 100.0 98.1

t4:7 IgE 92.9 100.0 96.2

t4:8 IgG1 + IgG3 92.9 100.0 96.2

t4:9 IgG1 + IgE 89.3 100.0 94.2

t4:10 IgG3 + IgE 89.3 100.0 94.2

t5:1Table 5 Determining immune complexes and immunoglobulin
isotypes with antigens of various tissues and antigens ESAT-6 and SFP-
10 to the patient’s blood plasma added

t5:2Antigens (%)

t5:3Extract of
healthy
lung tissue

Skin
extract

Extract of a
healthy
pancreas

ESAT6/SFP10

t5:4Total IR 5.3 4.0 0 0

t5:5IgG1 4.0 2.7 – –

t5:6IgG3 4.5 2.8 – –

t5:7IgE 2.6 1.3 – –

t5:8IgG1 + IgG3 4.8 3.2 – –

t5:9IgG1 + IgE 6.9 4.5 – –

t5:10IgG3 + IgE 7.0 4.7 – –

Immune complexes in sarcoidosis

JrnlID 12026_ArtID 9052_Proof# 1 - 26/11/2018



AUTHOR'S PROOF

U
N
C
O
R
R
EC
TE
D
PR
O
O
F

317 In favor of this theory, there is also a significant difference
318 in the IR formation in response to the antigenic material of the
319 lung tissue in patients with sarcoidosis and tuberculosis. These
320 changes may be an indirect evidence of the autoimmune
321 mechanism of pulmonary sarcoidosis, which is realized in
322 the IC formation on its own lung tissue. This phenomenon
323 seems to be an essential part of the ongoing pathological pro-
324 cess, but the immediate molecular cause that triggers this pa-
325 thology remains unclear.
326 The absence of specific IC formation in response to anti-
327 genic material of M. tuberculosis in most patients with sar-
328 coidosis indirectly denies the role of this microorganism as a
329 causative agent of the disease.
330 The high diagnostic significance of this method with the use
331 of specific antigens, whichwas 92.2%when determining specific
332 ICs in the diagnosis of tuberculosis and 100% in the diagnosis of
333 sarcoidosis, evidences for advisability of its use in differential
334 diagnosis of the two similar diseases—tuberculosis and
335 sarcoidosis—in the absence of bacterial excretion.

336 Conclusion

337 The formation of specific immune complexes in response to
338 “healthy lung tissue extract” antigens in patients with sarcoid-
339 osis and the absence of such a reaction in tuberculosis may
340 indirectly evidence for autoimmune nature of sarcoidosis. The
341 significant difference in the groups when determining the im-
342 mune complexes for the ESAT6/ESF10 antigen in vitro in
343 patients with tuberculosis and respiratory sarcoidosis confirms
344 the infectious nature of tuberculosis caused by a specific path-
345 ogen (M. tuberculosis) and denies it as an immediate cause of
346 sarcoidosis. Taking into account the 100% diagnostic signifi-
347 cance of the methodology for determining ICs after adding the
348 “lung tissue extract” with the use of the dynamic light scatter-
349 ing method, we may conclude that currently it is the only
350 significant method for differential diagnosis of tuberculosis
351 and pulmonary sarcoidosis in the absence of bacterial excre-
352 tion. The obtained results require further study and compari-
353 son with other granulomatous diseases.
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