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Sarcoidosis is considered a disease of unknown etiology which usually affects several organs and systems of the body and is
manifested by the development of non-caseous granulomas. It is predominantly a multisystemic granulomatous disease that most
often affects the respiratory and lymphatic systems, but varies clinically from patient to patient, making it difficult to diagnose cor-
rectly. The diagnosis is based on clinical and radiological data, the results of the sarcoidosis biomarker examinations, confirmed by
the histological picture of non-caseous epithelioid cell granulomas. The use of modern instrumental methods of examination such
as magnetic resonance imaging, high-resolution computed tomography, 18F-fluorodeoxyglucose-positron emission tomography
has significantly improved the diagnosis of sarcoidosis.

Aim. The purpose of this paper is to present a clinical case of pulmonary sarcoidosis with atypical initial origin needed for additional
differentiation and specific confirmation of the diagnosis.

Materials and methods. Diagnostic and differential diagnostic procedures were provided for a 24-year-old patient at the Therapeu-
tic Department of the Regional Hospital of War Veterans (Chernivtsi, Ukraine). Complete examination included general clinical,
laboratory and instrumental testing. Results of the clinical data were analyzed in dynamics, clinical diagnosis was confirmed by
specific biomarkers, imagine tests and transbronchial lung biopsy with histology.

Results. The authors have presented the case of the 24-year-old man with atypical sarcoidosis associated with vertebrogenic
thoraco-lumbalgia and persistent severe pain syndrome. He was admitted due to fever, increased temperature up to 37.2-37.4 °C,
headache, muscular thoracic spine pain, unexplained general intoxication. He had a history of nephrectomy and mine-explosive
injury. His specific objective findings were negative, but some nonspecific inflammatory biomarkers were imbalanced. Respiratory
and inflammatory manifestations worsened in several days after admission that led to further diagnostic search and raised suspicion
of sarcoidosis. Given the nonspecific clinical presentation and laboratory findings, the diagnosis needed a confirmation by chest
computed tomography, sarcoidosis biomarkers and transbronchial lung biopsy with histology.

Conclusions. Thus, this case illustrates that even classic pulmonary sarcoidosis may started atypically, and diagnostic procedure
requires extensive differentiation and specific confirmation by using modern diagnostic tools.
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CapKoia03 AK AiarHOCTUHYHUW BUKAMK — KAIHIYUHUA BUNAAOK

B. 0. LLiynep, I. B. TpedaHeHko, C. B. Wynep, A. A. TpedaHeHko

Capkoifgo3 — MynsTMCMCTEMHA NATONOris HEBIZLOMOI ETIONONiT, LU0 XapaKTepU3yeTbCA HASIBHICTIO HEKA3E€03HMX rpaHynbom. Lie
CUCTEMHE rpaHynemaTo3He 3aXBOPIOBaHHS, SKe NePeBaXHO ypaxae NereHi ta nimgaTuyHy cuctemy nawieHTa, ane KniHiyHo
BiIPI3HAETHCS Bif BUNAAKY LO BUNAAKY, LU0 YCKNAAHIOE BCTAHOBNEHHS KNIHIYHOTO AiarHo3y. 3a3suyaii fiarHo3 I'pyHTyeTbCS
Ha KniHIKO-PEHTreHOMOMYHNX AaHMX, BU3HAYEHHI BioMapKkepiB capkoigosy, WO NiATBEPMAKEH TICTONONYHOK KapTUHOW He-
Ka3e03HOI eniTenioifgHO-KMITUHHOI rpaHynboMK. 3acTocyBaHHA KOMM'OTEPHOI ToMOrpadii BUCOKOI pPO3AiNbHOI 34aTHOCTI,
MarHiTHO-pe3oHaHCcHOT Tomorpadii Ta 18F-hTopAEe30KCMIII0KO3HO-MO3UTPOHHO-EMICIAHOT TOMOrpadii cCnprsNo NONINWEHH0
[iarHOCTVKW CapKoigoay.

Merta po6oTi — onucartyt KniHiYHUiA BUNaZoK Capkoifo3y NereHiB 3 aT1noByMM NOYATKOBUMM KNiHIYHM NposiBaMu, WO noTpebysano
[0[aTKOBOTO AN(epeHLitoBaHHS Ta cneumdiYHOro NigTBEpMKEHHS AiarHoay.

Marepianu i meToan. XBopomy BikOM 24 poku y TepaneBTU4HOMY BigaineHHi OBnacHOro KOMyHanbHOro HEKOMEPLIIAHOMO
nignpuemcTBa «YepHiBeLbkuin 0bnacHuii rocnitanb BeTepaHis BiitHWy (YkpaiHa) 3giicHunm fiarHocTuuHe Ta avdepeHLians-
HO-AiarHoCTUYHE 0BCTEXEHHS ANSt BCTAHOBMEHHS KMiHIYHOrO AiarHo3y. MoBHe obcTexeHHs nepeabayano 3aranbHOKMiHIYHI,
nabopaTopHi i IHCTpyMeHTanbHi 4oCimKeHHS. Peaynstati KniHiYHUX AaHWX aHanidyBanu B AuMHaMiL; KNiHiYHWIA giardos nig-
TBEPMAKEHO 3a JOMOMOTOH0 CrieLianbHux Giomapkepis capkoifoay, 3a AaHnMy TpaHcOPOHXianbHOT Gioncii nereHb i3 ricTonoriyH1M
JocrimKeHHsm BionTary.

Pe3yabratn. OnucaHo KniHiYHMI BUNagok 24-pivHoro Yonosika, y SKOro capkoifioa MaB aT1moBy NOYaTKOBY KMiHiYHY KapTuHy 3 npo-
siBaMu BePTEBPOreHHOI Topako-ntomMbarnrii 3 NOCTiHUM BUPaxeHM 605150BUM CUHAPOMOM. [MaLieHT HafilLIoB y KNiHiKy 3 NpuBoay
NMXOMaHKW, MigBuLLeHHsa Temnepatypy go 37,2-37,4 °C, ronosHoro 6onto, 6onto y M'sa3ax rpyaHoro Biaainy xpebra Ha oHi 03Hak
3aranbHoi IHTOKCKKaLii He3'sicoBaHOTO r'eHesy. B aHamMHe3i XBopuii nepeHic HedhpekToMito Ta MiHHO-BUOYXOBY akybapoTpaBmy.
Mg yac HapxomKeHHs [o cTaujoHapa He Gyno BUsIBNeHo creumdivHmx 06 eKTMBHUX 03HaK Capkoifo3y, ane nabopartopHo 3adik-
CoBaHo po3banaHcoBaHi 3MiHW NEBHKX HecneLmdiYHX 3ananbHUx Giomapkepis. Yepes kinbka AHiB nicns rocnitanisallii BUHUKIN
Ta NOCMNOBANMCS pecnipaTopHi Ta 3aranbHi 3anasnbHi cuMnTomu. Lie 06rpyHTyBano npogoBXeHHs AiarHOCTUYHOTO NOLLYKY, KU
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KAIHIYHWMW BUMAAOK

3aBEPLLMBCS NPUMYLLEHHSIM MPO CapKOif03. BpaxoBytoun HecneLmdiuHy KNiHiuHY KapTuHy Ta nabopaTopHi AaHi, AiarHo3 notpebysas
NiaTBEPIKEHHS 3a AaHUMMW KOMI'HOTEPHOT ToMorpadii rpy4HOI KIITKM 3 KOHTPACTYBaHHAM, JOCTiMKeHHs GiomapkepiB capkoifosy
Ta TpaHCOpOHXianbHoi Gioncii nereHb i3 ricTonoriYHAM gocnigkeHHam BionTary.

BucHoBku. HaBefeHuin BUNagoK IEMOHCTPYE, LLO HaBITh KMacU4YHWUiA Capkoifo3 NereHis MoXe no4nHaT1cs atunoso, a AiarHoc-
TUYHWIA NpoLiec NOTPedyeE LUMPOKOTO AMMepeHLitoBaHHs Ta cneumdivYHOro NigTBEpMKEHHS 3@ AOMOMONOI0 CyvacHux nabopatop-

HO-IHCTPYMEHTanbHWUX METOLIB AOCTIZKEHHS.

Sarcoidosis is a multisystem pathology of unknown etiology
characterized by the presence of non-caseating granulo-
mas. It is stated in modern literature that more than the
respiratory, lymphatic, cardiovascular, nervous systems as
well as parenchymal organs and skin can be involved in the
pathological process in 10-30 % of patients [1]. Sarcoidosis
was firstly described by the British clinician-scientist Jona-
than Hutchinson in 1877. But even in the 21st century, the
diagnosis and effective treatment of sarcoidosis remains a
challenge for both clinicians and scientists [2].

The true incidence of this disease around the world
has not been definitively determined due to a sufficiently
large number of asymptomatic cases that do not fall into
statistical data. In general, sarcoidosis occurs in patients
of all age groups, people of different ethnicities or races.
But most often this disease develops in young people
(20-40 years old), with a significant increase in the in-
cidence rate among women, and also more frequently
among non-smokers in comparison to smokers as well
as among people living rurally. Statistics show a higher
prevalence of sarcoidosis among a Northern European
population and a significantly decreased incidence in the
countries of Southern Europe (60 and <10 per 100,000,
respectively) [2,3,4].

Furthermore, the global sarcoidosis incidence is the
highest in Sweden (64/100,000) and the United Kingdom
(20/100,000) [2,4,5]. Sarcoidosis is also commonly diag-
nosed in patients with certain autoimmune diseases includ-
ing Sjogren’s syndrome ankylosing spondylitis, autoimmune
thyroid disease, and systemic sclerosis [6].

The diagnosis is based on clinical and radiological
data, sarcoidosis biomarkers, confirmed histologically by
non-caseous epithelioid cell granulomas. High-resolution
computed tomography, magnetic resonance imaging, and
18F-fluorodeoxyglucose positron emission tomography
have improved the diagnosis of sarcoidosis. These meth-
ods are also effective in assessing a patient’s response to
treatment [4,7,8].

It should be noted that granulomas of known etiology
and local sarcoid reactions are not sarcoidosis. Com-
monly observed immunological signs include suppressed
cutaneous delayed-type hypersensitivity and enhanced
T-helper (Th1)-mediated immune response at the disease
manifestation site. High activity of B cells and an increased
number of circulating immune complexes can also be seen.
The course and prognosis can be correlated with different
initial manifestations and the disease duration. An acute
onset with erythema nodosum or asymptomatic bilateral
lymphadenopathy of pulmonary hila usually indicates a
high probability of spontaneous resolution, whereas a
gradual onset with multiple extrapulmonary lesions may be
accompanied by long-term progressive fibrosis of the lungs
and other organs [4,8].

While significant progress has been made in under-
standing the pathogenesis, clinical and pathomorphological
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signs of the disease, there are still many questions about
the etiology and genetic factors contributing to the disease
onset and manifestation. Therefore, the treatment of the
disease has not been sufficiently developed.

Aim
The purpose of this paper is to present a clinical case of
pulmonary sarcoidosis with atypical initial origin needed

for additional differentiation and specific confirmation of
diagnosis.

Materials and methods

Diagnostic and differential diagnostic procedures were
provided to a 24-year-old patient in the Therapeutic Depart-
ment of the Regional Hospital of War Veterans (Chernivtsi,
Ukraine).

Complete examination included general clinical, lab-
oratory and instrumental testing. Results of the clinical
data were analyzed in dynamics; clinical diagnosis was
confirmed by specific biomarkers.

The study was performed in accordance with the Good
Clinical Practice standards and the Helsinki Declaration
principles, with the patient signing an informed consent.
This research was approved by the Biomedical Ethics
Committee of Bucovinian State Medical University (protocol
No. 7 of 20.03.2025).

Case report

The 24-year-old patient A. was admitted to the hospital
on the 8th day of the disease exacerbation. The gradual
disease onset was over 2-3 months with complaints of
fever, increased temperature up to 37.2-37.4 °C, head-
ache, muscular thoracic spine pain. This condition was
considered to be associated with a recent nephrectomy
(June 2022).

Due to deterioration in the condition, he consulted a
family physician and was hospitalized. At the hospitalization,
he complained of severe muscular cervical and thoracic
spine pain aggravated by physical exertion, that made
walking difficult, constant noise and ringing in the ears,
general weakness. The patient reported having been got a
mine-explosive injury (MEI) in 2022.

Initial vital signs on admission were not significant.
Physical examination revealed increased body temper-
ature up to 37.4 °C and pain to palpation of the cervical
and thoracic spine muscles, unexplained general intoxi-
cation. There were no other markable findings of physical
examination.

Taken into account the presence of long-term hyper-
thermia and myalgia, a number of laboratory studies were
conducted to identify the possible cause of this condition
(Table 1).
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Fig. 1. Chest X-ray of the patient.

Table 1. List of conducted diagnostic tests

Parameter m Normal range

Creatinine
Urea
Albumin

ALT (GPT)
AST (GOT)
Total bilirubin
Total protein
Glucose
Potassium
Sodium

Total serum iron
CRP

ASLO

RF
Hemoglobin
Hematocrit
Leukocytes
MCV
Erythrocytes
MCH
Neutrophils
Platelets
Lymphocytes
Monocytes
PTT

HBsAg
antiHCV

0.88 mg/dL 0.8-1.3 mg/dL

5.4 mmol/L 2.5-8.3 mmol/L

37glL 35-50 g/L

37 UL 5-30 UL

24 UIL 5-30 UL

20 mmol/l 8-20 mmol/l

78 glL 60-80 g/L

5.8 mmol/L 3.3-6.0 mmol/L

6.1 mmol/L 3.5-5.0 mmol/L

129 mmol/L 135-145 mmol/L

176 pg/dL 65-180 (men); 30-170 (women) pg/dL
7 mglL <6 mg/L

200 mu/L 7.0-200.0 mU/L

8 U/ml <20 U/ml

156 g/L 130-160 (men); 120-140 (women) g/L
37.7% 40-52 (men); 36-47 (women) %
6.3 x 109 4.0-11.3 x 109

85.6 fL 80-100 fL

5.28 x 102/l 4.1-5.1x 102/l

30.1 pg 28-32 pg

87 % 50-70 %

202 x 10%/1 150-350 x 10%/1

1% 25-40 %

2% <8 %

18 sec 25-42 sec

- <0.05

- <10 IU/ml

Urine test was without abnormalities.

ECG: regular sinus rhythm, heart rate — 91 bpm,
sinus tachycardia, right bundle branch block, right atrial
hypertrophy.

Abdominal ultrasound: ultrasound signs of urolithiasis.

Echoencephalography: no signs of the third ventricle
dilatation or intracranial hypertension.

RheoEG: symmetrical pulsatile blood filling of intrac-
ranial vessels, moderately reduced in the internal carotid
artery basin. Normal elasticity of large- and medium-sized
arteries. Labile cerebral vascular tone, tendency to angio-
spasm. Slight venous dyscirculation in the vertebral artery
basin. Vertebrogenic pathology.
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Fig. 2. CT of the patient.

The preliminary diagnosis was made: Chronic ver-
tebrogenic thoracolumbalgia with persistent severe pain
syndrome, exacerbation stage. Consequences of MEI
(2022), acoubarotrauma with severe cephalgia, asthe-
noneurotic syndrome.

After a week of treatment, the patient developed
non-productive cough with hemoptysis in the evening,
increased body temperature up to 38.2 °C.

Additional examinations revealed changes in the labo-
ratory tests (Table 2).

Chest roentgenography (Fig. 1): increased pulmonary
vascularity. Prominent shadows of the hila with fine nodular
pattern. Bilateral enlargement of hilar lymph nodes. No
pleural effusions.

Chest CT was performed for further examination:
CT signs of multiple nodules in both lungs and interstitial
lymphadenopathy (Sarcoidosis?). No additional masses
were found (Fig. 2).

Due to suspected sarcoidosis, plasma concentrations
of specific sarcoidosis biomarkers were also examined
to confirm or rule out the preliminary diagnosis (Table 3).
Plasma levels of serum angiotensin-converting enzyme
(SACE), interleukin-2 receptor (IL-2R), ionized calcium
were measured, and these values were elevated with nor-
mal concentration of parathyroid hormone. For differential
diagnoses, a negative result on the QuantiFERON test
was obtained.

The Statement on sarcoidosis, adopted in 1999,
provides for the verification of respiratory sarcoidosis by
transbronchial or surgical lung biopsy [9].

The patient was referred to the National Institute of
Tuberculosis and Pulmonology to verify the preliminary
diagnosis of sarcoidosis. Final confirmation of the pre-
liminary diagnosis was provided by a transbronchial lung
biopsy, and histological examination results of biopsy
specimens consisted in the presence of non-caseous
epithelioid cell granulomas. Clinical diagnosis was
formulated based on the findings of complex exami-
nations: Pulmonary sarcoidosis, radiographic type |,
acute phase.

Appropriate first-line treatment was prescribed con-
taining of Medrol 16 mg daily, long-term follow-up. General
condition of the patient improved within 2 weeks; he was
discharged home on an outpatient treatment.
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Discussion

Sarcoidosis is a heterogeneous disease characterized
by multisystem lesions of non-caseous epithelioid cell
granulomas and the development of corresponding clinical
manifestations. Clinical diagnosis should be provided by
differential diagnosis between other multisystem granu-
lomatous diseases [10,11].

The multisystemic character of sarcoidosis leads to
organ specific manifestations with or without general symp-
toms. Clinical presentation may differ from patient to patient
and depend on the process localization and comorbidity
types. According to ACCESS, more than 90 % of patients
had pulmonary involvement, 50 % — extrapulmonary symp-
toms, and 2 % — pure extra-thoracic sarcoidosis [2].

Although diagnosis of sarcoidosis presents some
difficulties, a clinical classification of systemic sarcoidosis
was proposed and published in the European Respiratory
Journal in 2018 based on the results of a multicenter study
with a stratification into five main classes taking into account
predominant organ and system involvement:

— abdominal;

— ocular-cardiac-cutaneous — CNS;

— musculoskeletal-cutaneous;

— pulmonary / lymph nodes;

— extrapulmonary sarcoidosis [12].

According to authors of the publication, this classifi-
cation was to improve the diagnostic process by carefully
stratifying sarcoidosis patients across classes in order to
optimize the choice of indications for confirmatory diagnostic
methods and individualize the treatment process [12,13].

More commonly used sarcoidosis biomarkers, such
as sACE, are moderately sensitive [7,13]. Recently, it has
been noted in the literature that among specific sarcoidosis
biomarkers, the study on the interleukin 2 (IL-2) receptor level
has becoming sufficiently valuable in diagnosis. The role of
IL-2 as one of the leading cytokines of the immune system
is to balance the immune response and maintain a certain
level of tolerance with the involvement of CD4+ regulatory
T-lymphocytes. It should be taken into account that quite
a large number of diseases besides sarcoidosis, including
autoimmune, inflammatory infectious diseases, solid cancers
and hemoblastosis, can be characterized by increased levels
of serum soluble IL-2 receptor. However, scientific research
has proven a clear correlation between increased serum
concentrations of soluble IL-2 receptor and the incidence of
sarcoidosis, demonstrating a high sensitivity in specific diag-
nosis. In addition, the level of this indicator and the dynamics
of its concentration increase at diagnosis can be used as a
predictor of chronic sarcoidosis progression [14,15].

Given the absence of sarcoidosis clinical manifestations
in the patient at the time of hospitalization, specific diagnosis
was delayed. The case presented has helped to additionally
evaluate the patient with an analysis of relevant published
clinical cases in the medical literature. Based on the clinical
and laboratory data, sarcoidosis was suspected, and this
clinical diagnosis was confirmed by histological verification
conducting differentiation between other inflammatory, auto-
immune and systemic rheumatic diseases due to underlying
neurological vertebrogenic thoracolumbalgia following MEI.
We have also suggested that previous injure of the patient
as a combatant might become a stressful provoked factor
for the clinical progression of sarcoidosis.
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Table 2. List of additional diagnostic tests

Parametr Rosut | Nornalange

CRP 22 mg/L <6 mg/L

ASLO 218.9 mU/L 7.0-200.0 mU/L

RF 10 U/ml <20 U/ml

Hemoglobin 148 g/L 130-160 (men); 120140 (women) g/L
Hematocrit 43.7 % 40-52 (men); 36-47 (women) %
Leukocytes 6.12 x 10%/1 4.0-11.3 x 10°

MCV 81.6fL 80-100 fL

Erythrocytes 4.83x102/| 4.1-5.1x10"/|

MCH 30.1 pg 28-32 pg

Band neutrophils 10 % 14 %

Segmented neutrophils 62 % 50-70 %

Platelets 202 x 10%/1 150-350 x 101

Lymphocytes 20 % 25-40 %

Monocytes 6 % <8 %

Table 3. List of sarcoidosis biomarkers (diagnosis and differential diagnosis)

Parameer Resut | Nom range

sACE 208 U/l 20-70 U/

IL-2 receptor 820 kU/L 158-623 kU/L

lonized calcium 2.27 mmol/l 1.13-1.32 mmol/l

Parathormone 24 pg/ml 16-42 pg/ml
Conclusions

The presented clinical case demonstrates that the diag-
nosis of sarcoidosis needs to be considered when differen-
tiating in cases of pain syndrome, pulmonary manifestation
development in relation to unclear general intoxication and
fever. Although it was initial misdiagnosis in this case, timely
suspected sarcoidosis followed by thorough diagnostic and
differential diagnostic search have helped to start pathoge-
netic treatment and get positive results.

Prospects for further research are to study the diagnos-
tic value of specific biomarkers using to confirm sarcoidosis
in cases of atypical clinical presentation.
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