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SARS-CoV-2 Virus Protein in Lymph Node
Biopsy from a Female Patient with Generalized
Sarcoidosis Clinical Features
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Aim: to present a clinical case of generalized sarcoidosis that developed after suffering a new coronavirus infection.
Key points. Patient M., 45-years-old female, was hospitalized in the pulmonology department of the Clinic in October
2023 with complaints of shortness of breath that occurs with moderate physical exertion, sweating, increased fatigue.
During the examination, the diagnosis was made: Main disease: Generalized sarcoidosis with lesions of the lungs,
intrathoracic and peripheral lymph nodes, and spleen. Background disease: New coronavirus infection COVID-19
from January 2022. Prolonged postinfectious (new coronavirus infection) syndrome. Immunohistochemical exam-
ination of the biopsy of the supraclavicular lymph node in epithelioid cells, giant multinucleated cells in the cytoplasm
revealed nucleocapsid and spike proteins of the SARS-CoV-2 virus. According to the treatment algorithms for sar-
coidosis, 1st line therapy with systemic glucocorticosteroids was prescribed, followed by dose reduction and case
monitoring.

Conclusion. A clinical case of generalized sarcoidosis with verified virus persistence in sarcoid granuloma cells
1.5 years after an acute episode of COVID-19 is presented.
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Benok Bupyca SARS-CoV-2 B 6Muontate numdparnyeckoro ysna

Y NALUMNEeHTKUN C KJIMHNKOWN reHepajin3oBaHHOINo capkoungo3a

A.B. Borayesa*, H.W. KoknHa, O.10. 3onbHukora, 3.P. Byknuc, M.A. TatapkuHa, A.M. KnptoxuH, M.B. ®enbalwepos,

E.A. KoraH, B.T. MiBawwkuH

®rA0Yy BO «[llepsbivi MockoBCckuii rocyaapCTBeHHbIV MeanunHCKui yHueepcuteT um. .M. CeveHoBa» MuHucTepcTBa
3apaBooxpaHeHnsi Poccurickon @eanepaumnm (CedeHoBckuii YHnBepcuteT), MockBa, Poccuiickasi @eaepaLimsi

Llenb: NnpeacraBuTb KIMHMYECKOE HABMIOAEHVE TEHEPANIM30BAHHOIO Capkona03a, PasBMBLLErOCs Nocne nepeHe-
CEHHOW HOBOM KOPOHaBMPYCHOWM NHPEKLMN.

OcHoBHble nonoXxeHuda. MNMauneHtka M., 45 neT, rocnuTanMsanpoBaHa B MyJbMOHONOrMYeCckoe oTaeneHne Knu-
HUKW NPOMNEAEBTUKN BHYTPEHHUX BONE3HEN, raCTPOSHTEPONOrMM 1 renatonorum um. B.X. BacuneHko B okTsbpe
2023 1. ¢c xanob6amu Ha OAbILLIKY, BO3HMKAIOLLYIO MPY YMEPEHHOW PU3NYECKOW HAarpy3Kke, MOTIMBOCTb, MOBbILLEHHYIO
yTomnsemMocTb. B xope obcnenoBaHus yctaHoBneH amarHo3: OCHOBHOe 3abosieBaHve: [eHepanvM3oBaHHbIA cap-
KOWZ03 C NOPaXEHWEM JIETKUX, BHYTPUTPYOHbIX U Nepndepmnyecknx numdartmyeckux y3nos, ceneseHkn. @oHoBoe
3aboneBaHue: Hosas kopoHaBupycHas nHpekumsa COVID-19 ot 01.2022 r. 3aTsXHON NOCTUHPEKLMOHHbIN (HOBas
KOPOHaBUpyCcHas NHdekus) CUHAPOM. MNPy UIMMYHOrMCTOXUMNYECKOM MCCNeaoBaHnM bruontata HaaKMIoYMYHOro
nMMdaTMHECKOro y3na B anNnUTENMOUAHBIX KNETKaX, TMraHTCKUX MHOFOSAEPHBIX KNETKax B LMTomniasme 06HapyXeHbl
HyKJleoKancuaHblli 1 cnank-6enkm supyca SARS-CoV-2. CornacHo anroputMam fiedyeHunst capkomaosa HasHadeHa
Tepanus 1-i IMHUM CUCTEMHbBIMW MIOKOKOPTUKOCTEPOUAAMM C NMOCNEAYIOLLMM CHUXEHVNEM 0,03bl U ANHAMUNYECKUM
HabnogeHnem.

3akntoueHue. NpeacTaBfieH KIMHNYECKNIA ClyYai pa3BUTUS FEHEPANM30BAHHOIO Capkomao3a ¢ BEpUOULMPOBaH-
HOI NepcuUCTeHUMEN BUpyca B KieTkax capkouaHow rpaHynemsl cnyctsa 1,5 roga ot octporo anusoga COVID-19.
KnioueBble cnoBa: SARS-CoV-2, capkonao3, NOCTKOBUOHbBI CUHAPOM, KOMMbIOTEPHAas TOMorpadus

KoHdnukT MHTEepecoB: aBTopbl 3as8BASIOT 00 OTCYTCTBUN KOHPNNKTA NHTEPECOB.
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The pandemic of the novel coronavirus in-
fection (COVID-19) has affected billions of
people worldwide. To date, it is evident that
SARS-CoV-2 causes a range of potentially se-
vere complications not only during the acute
phase of the disease but also leads to signifi-
cant long-term consequences [1—3]. Thus, the
analysis of clinical cases demonstrating vari-
ous manifestations of post-COVID syndrome
is critically important. One such manifesta-
tion is the development of autoimmune reac-
tions, including sarcoidosis [4].

Clinical case

Patient M., 45-years-old female, was admit-
ted to the Department of Pulmonology of the
V.Kh. Vasilenko Clinic of Internal Medicine,
Gastroenterology, and Hepatology in October
2023 with complaints of dyspnea on moderate
exertion, sweating, and increased fatigue. The
severity of dyspnea, assessed by the modified
Medical Research Council (mMRC) Dyspnea
Scale, corresponded to grade 2 [5].

In January 2022, the patient contracted
COVID-19 (confirmed by a positive PCR test)
in a mild form, presenting with a sore throat and
low-grade fever (up to 37.3 °C) for several days.
Weeks later, she noticed progressively worsen-
ing dyspnea, fatigue, sweating, and enlarged
submandibular and supraclavicular lymph nodes.
Between January and May 2022, she experienced
unintentional weight loss of 10 kg. A chest CT
scan performed at her local hospital revealed
small-focal disseminated lesions and enlarged
intrathoracic lymph nodes. Tuberculosis was
ruled out by a negative Diaskintest.

PET/CT findings suggested lymphoprolifer-
ative disease involving the lower cervical, su-
praclavicular, intrathoracic, selective mesenter-
ic, retroperitoneal, pelvic, and right inguinal
lymph nodes, with selective radiotracer uptake.
Additionally, there was splenic hypermetabolism
of fluorodeoxyglucose, interstitial lung changes,
and small-nodular dissemination with increased
metabolic activity.

Ultrasonography of the supraclavicular and
submandibular lymph nodes revealed a mass in
the left parotid gland, focal lesions in the pa-
rotid and submandibular glands, and enlarged
lymph nodes in the supraclavicular region (right:
1 x 2 cm; left: 2.9 x 1.5 ¢cm). Biopsy of the left

supraclavicular lymph node demonstrated multi-
ple epithelioid-cell granulomas without central
necrosis, a characteristic histological feature
of sarcoidosis. The diagnosis was confirmed by
an elevated serum angiotensin-converting en-
zyme (ACE) level of 254 U/L (normal range:
20—70 U/L). The patient received no treatment
at that time. One year later (October 2023),
follow-up CT revealed disease progression with
enlargement of mediastinal lymph nodes, which
prompted hospitalization at the Clinic.

Physical examination revealed a moderate
general condition. The skin was clean, with
normal coloration and moisture. The body tem-
perature was 36.6 °C. BMI was 24.8 kg/m?.
Subcutaneous adipose tissue development was
normal, with even distribution. Palpation iden-
tified enlarged submandibular and right supra-
clavicular lymph nodes (approximately 1 c¢cm in
size), which were soft, elastic, and not adher-
ent to the skin. No peripheral edema was pres-
ent. The respiratory rate was 21 breaths per
minute, with oxygen saturation of 93 % on
room air. The chest was cylindrical and sym-
metrical. Pulmonary percussion demonstrated
dullness in the lower lung fields bilaterally.
Auscultation revealed harsh breath sounds and
crepitation in the lower lung fields bilater-
ally. Cardiac auscultation showed clear heart
sounds without additional tones or murmurs.
Heart rate and pulse were 75 beats per min-
ute, with blood pressure of 110/70 mmHg.
Abdominal palpation revealed a soft, non-ten-
der abdomen. The liver edge was palpable at the
costal margin. The lower pole of the spleen was
palpable — soft and elastic. Percussion demon-
strated splenomegaly (length: 14 cm; width: 6
cm). Costovertebral angle tenderness was absent
bilaterally. No dysuria or urinary complaints
were noted. No abnormalities in stool consisten-
cy, frequency, or content were observed.

Based on the patient’s complaints, medical
history, and physical examination findings, a
preliminary diagnosis was established: general-
ized sarcoidosis with involvement of the lungs,
mediastinal and peripheral lymph nodes, and
spleen; respiratory insufficiency grade 1.

Considering the complaints of dyspnea and
sweating, lymphadenopathy, interstitial lung
changes with a miliary nodular dissemination
pattern, and the presence of granulomas on
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biopsy, the differential diagnosis included gran- parenchyma measuring up to 9—10 mm, with rel-
ulomatous diseases such as sarcoidosis, lympho- atively smooth margins and areas of confluence).
granulomatosis, and tuberculosis. Bronchoscopy findings demonstrated
Hospital evaluation revealed normal results left-sided bronchitis with grade 1 inflamma-
on complete blood count, biochemical blood tory intensity and diffuse mucosal atrophy.
tests, and urinalysis. The ACE level was ele- The lavage fluid exhibited mucopurulent
vated to 282 U/L (normal range: 20—70 U/L). characteristics, containing 20—35 leukocytes
Spirometry parameters were within normal lim- per field with occasional erythrocytes. No ac-
its (forced vital capacity — 116 %, forced ex- id-fast bacilli, fungi, Curschmann’s spirals,
pired volume in one second — 112 %, Tiffeneau or Charcot — Leyden crystals were identi-
index — 106 %). Chest CT demonstrated mul- fied. The cellular composition was predomi-
tiple polymorphic miliary perivascular nodules nantly macrophages. PCR testing detected no
(1—3 mm in diameter) throughout all lung fields acid-fast microorganisms, with no evidence of
bilaterally, with thickening of the pulmonary Mycobacterium tuberculosis DNA or nontu-
interstitium. The pulmonary vascular mark- berculous mycobacterial DNA.
ings were accentuated and distorted. The lung Histopathological reevaluation of the supra-
hila were widened due to hilar lymphadenop- clavicular lymph node specimen (excised summer
athy. Enlarged mediastinal lymph nodes were 2022) revealed multiple epithelioid cell granulo-
identified, measuring: paratracheal 16 x 16 and mas exhibiting fibrotic changes and hyalinization
14 x 18 mm; subcarinal 28 x 31 mm; ret- without central necrosis, along with the presence
rosternal 11 x 16 and 8 x 10 mm; right hilar of Langhans-type giant cells (Fig. 2).
28 x 30 mm, left hilar 20 x 21 mm; paraesophageal Thus, Hodgkin’s lymphoma (lymphogranulo-

10 x 10 mm (Fig. 1). matosis) and pulmonary tuberculosis were exclud-
Abdominal ultrasound examination revealed ed from the differential diagnosis.
signs of mild hepatomegaly (left lobe 52 x 106 mm, Immunohistochemical examination of the su-

right lobe 108 x 153 mm); moderately pro- praclavicular lymph node biopsy specimen re-
nounced diffuse changes in the liver and pan- vealed the presence of SARS-CoV-2 nucleocapsid
creas; splenomegaly with diffuse small-focal al- and spike proteins within the cytoplasm of epithe-
terations of splenic tissue (enlarged dimensions lioid cells and multinucleated giant cells (Fig. 3).
143 x 57 mm; area 73 cm? irregular, nodular Based on comprehensive evaluation of clinical
contours; heterogeneous echotexture with mul- manifestations and diagnostic findings, the pa-
tiple rounded hypoechoic areas throughout the tient was diagnosed with:

Figure 1. Computed tomography of the chest organs: in both lungs, across all lung fields, multiple polymorphic
perilymphatic miliary foci are determined, 1—3 mm in diameter, with thickening of the pulmonary interstitium;
the pulmonary pattern is enhanced and deformed; the roots are expanded due to hilar lymphadenopathy

Pucynox 1. Kommbioreprasi ToMmorpadiist OpraHoB rpy/IHON KJIETKI: B 000X JIEFKUX TI0 BCEM JIEFTOUHDBIM TIOJISIM
OIPE/IENISTIOTCST MHOSKECTBEHHBIE MOMMMOP(dHbBIE TlepruiMdaTiiecKie MIJIHapHble oYard pasmMepoM 1—3 MM B jua-
MeTpe, € YTOJIIEHUEM JIETOYHOTO WHTEPCTHUIINS; JIETOYHBI PUCYHOK yCuiieH U jiehOPMUPOBAH; KOPHHU PACIITHPEHDI
3a cyeT MPUKOPHEBOI JuMbaeHOATHI
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Figure 2. Histological examination of the supraclavicular lymph node (hematoxylin and eosin staining):
A — magnification x60; B — magnification x100

Pucynox 2. TuCTOIOTHYECKOE UCCIEI0BAHNE HAKIOUNYHOTO JuM(aTndeckoro ysiaa (OKpacka reMaTOKCHIIH-
HOM 1 303uHOM): A — yBemmuenue x60; B — ysemuernne x100

Figure 3. SARS-CoV-2 virus proteins in sarcoid granuloma cells (immunoperoxidase reaction
with diaminobenzidine, magnification x200): A — nucleocapsid protein, B — spike protein

Pucynox 3. Benku Bupyca SARS-CoV-2 B KJIeTKax capKOMIHBIX TpaHyeM (MMMyHOIEPOKCHAA3HAS PEAKIUs
¢ pamMuHOGeH3nHOM, yBemuenne x200): A — HyK/JIeoKancuaHblii nporenH, B — craiik-porenn

Primary diagnosis: Generalized sarcoidosis in- Discussion

volving pulmonary parenchyma, intrathoracic and e S
peripheral lymphatic nodes, and splenic tissue. The distinctive features of this clinical case

Underlying condition: COVID-19 infection include the development of sarcoidosis follow-
(January 2022) complicated by persistent post- ‘"8 COVID-19 a}nd the confirmation of viral per-
COVID syndrome. sistence in sarcoid granuloma cells 1.5 years after

. S the acute episode of COVID-19.

Following current sarcoidosis management pro- Published data indicate that SARS-CoV-2 is i
tocols, first-line corticosteroid therapy was imple- . - ppisned data indicate that SARSTOVZZ 1S 1m-
mented: prednisone 30 mg daily for one month, plicated in the development of various autoimmune

with subsequent gradual dose reduction and ongo- flsegsesi, 1nclud1n% Gqucllam N tB arré syndi*lome,l SYS®
ing clinical surveillance. emic lupus erythematosus, autoimmune hemolytic
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anemia, immune thrombocytopenic purpura, autoim-
mune thyroid diseases, and Kawasaki disease [6—8].
A potential association with sarcoidosis is also being
discussed. Although the pathophysiology of post-
COVID-19 sarcoidosis remains unclear, an increas-
ing number of case reports in the literature highlight
this as a clinical phenomenon. Table 1 presents sever-
al published cases of sarcoidosis onset demonstrating
a close temporal relationship with COVID-19.

Table. Clinical cases of sarcoidosis that developed after SARS-CoV-2 infection
Tab6auua. Knunuveckue caydan capkou/i03a, paspusiimecs: nocyie undexiun SARS-CoV-2

Yepes 4 mecaya — noserenue 00bluKY, YMOMALEMOCU;
KT: ysenuuenue enympuzpyoHuix 1uMpamuieckux y3106;
buoncus: nexaszeosnas epanyiema;

AlID — 58 Eo

Clinical case Description Rerefence
Kaunuuecruit cayuati Onucanue Hcmounuk
Male, 35 years old After 10 weeks — non-productive cough, dyspnea;
Mild SARS-CoV-2 CT: interstitial changes in the lungs, enlarged intrathoracic
(temperature 37.3 °C, sore throat) |lymph nodes;
Mysxuuna, 35 rem Biopsy: non-caseous granuloma (9]
Jeexoe meuenue SARS-CoV-2 Uepes 10 nederv — HenpoOYKMUBHOIU KAWENb, 00bIUKA,
( memnepamypa 37,3 °C, KT: unmepcmuyuanvivie u3MeHeHUSs 6 EZKUX, YEeaUdeHUe
6o 6 zopae) BHYMPULPYOHBLY TUMDATNUYECKUX Y3108,
buoncus: nexazeosnas zpanyiema
Male, 31 years old Three weeks after the first case of SARS-CoV-2 — multiple
Asymptomatic SARS-CoV-2 erythema nodosum on the trunk;
After 6 months, the second episode | Two weeks after the second case of SARS-CoV-2 — multiple
of asymptomatic SARS-CoV-2 erythema nodosum on the trunk, extremities, fatigue;
Myoxuuna, 31 200 CT: interstitial changes in the lungs, enlarged intrathoracic
Beccumnmommnoe meuenue lymph nodes; ACE — 145 U
SARS-CoV-2 Yepes 3 nedeau nocae nepsozo cayuas SARS-CoV-2 — [10]
Yepes 6 mec. emopou 3nu300 MHOKECMBEHHBIE Y3T08AMbBLE IPUMEMbL HA MYLOBUULE;
beccumMnmomMmnozo meueHust Yepes 2 nedenu nocae emopozo cayuas SARS-CoV-2 —
SARS-CoV-2 MHOKECMEEHHBIE Y3T08AMbLE IPUMEMbL HA MYA0EUULE,
KOHEUHOCMSX, YMOMASLEMOCIND,
KT: unmepcmuyuanivrole usmenenus 8 1eeKux, yeeauierue
sHYMPuUepyOHvLY aumpamuyeckux ynoe; AIID — 145 E0
Female, 53 years old After 6 months — increasing dyspnea, fatigue;
Severe SARS-CoV-2 CT: interstitial changes in the lungs, enlarged intrathoracic
Kenwuna, 53 z00a lymph nodes;
Tsxenoe meuenue SARS-CoV-2 Biopsy: non-caseous granuloma [11]
Uepes 6 mecauyee — Hapacmanue 00blUKU, YMOMAIEMOCINU,
KT: unmepcmuyuanivrvle usmeHenus 8 1eeKux, yeeauierue
BHYMPULPYOHBIY TUMDATNUYECKUX Y3108,
buoncus: nexazeosnas zpanyiema
Male, 43 years old After 4 months — the appearance of shortness of breath,
Asymptomatic SARS-CoV-2 fatigue;
Myxuuna, 43 zoda CT: enlarged intrathoracic lymph nodes;
Beccumnmommnoe meuenue Biopsy: non-caseous granuloma;
SARS-CoV-2 ACE — 58 U [11]

Male, 64 years old
Mild SARS-CoV-2
Myxuuna, 64 200a
Jezxoe meuenue SARS-CoV-2

After 5 months — dyspnea;

CT: interstitial changes in the lungs, enlarged intrathoracic
lymph nodes;

Biopsy: non-caseous granuloma;

ACE — 54 U

Yepes 5 mecauyee — nossaenue 00bluKu;

KT: unmepcmuyuanvorvle usmeHenus 8 1€2KuX, YeeauieHue
BHYMPUZPYOHBIX TUMPATIULECKUX Y3/106;

Buoncus: nexazeosnas epanynend;

AIlD — 54 E0

[11]

Note: ACE — angiotensin-converting enzyme
IIpumeuanue: AIID — anzuomenun-npespawaiouuii gepmenm.
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Sarcoidosis is an inflammatory multisystem dis-
order characterized by a wide spectrum of clinical
manifestations and the formation of non-caseous
epithelioid granulomas. While the disease can af-
fect various organs and systems, the most commonly
involved sites include the lungs, lymphatic system,
skin, and eyes. Current hypotheses suggest that sar-
coidosis pathogenesis involves both genetic predis-
position and environmental factors [5, 6, 12].
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In a recently published review, M. Zhao et al.
discuss several potential mechanisms for SARS-
CoV-2-associated sarcoidosis development [13].
Although the precise relationship between these
conditions remains incompletely understood, the
virus is postulated to trigger an abnormal inflam-
matory response. The proposed molecular mecha-
nisms involve: the renin-angiotensin system; CD4"*
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