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A SYSTEMATIC REVIEW OF POINT-OF-CARE ULTRASOUND (POCUS)
OF MULTIORGAN ASSESSMENT OF SYSTEMIC LUPUS ERYTHEMATOSUS

S. Goémez-Jordan', S. Jarava', Y. Ascencio-Guzman?, A. Escobar?,
D. Francisco Saavedra Segura', J. Atilio Nuiiez Ramos'

'Department of Internal Medicine, Universidad del Norte, and Hospital Universidad del Norte — Barranquilla, Colombia

2Department of Medicine, Clinica De La Mujer — Bogota, Colombia

3Department of Rheumatology, Hospital San José and Fundacién Universitaria Ciencias de la Salud — Bogoté, Colombia

Abstract. Background: Systemic lupus erythematosus (SLE) can affect multiple organs, presenting a diverse
array of clinical symptoms. In recent years, Point-of-Care Ultrasound (POCUS) has become increasingly
accessible, supported by robust evidence. POCUS can be particularly beneficial for evaluating SLE patients
improving diagnostic accuracy and reducing time-to-decision. Purpose: To systematically identify the
assessment of SLE patients through the use of POCUS. Methods: The data sources MEDLINE, EMBASE,
LILACS, Google Scholar and ProQuest One Academic were used, English and Spanish languages were
included, no limits regarding publication date or age, and review articles were excluded. Articles screening
and data extraction were performed by two authors independently. Disagreements were resolved through a
third author. Organ or system evaluations using POCUS were collected. Results: A total of 52 articles met the
inclusion criteria. Assessment using POCUS detected various acute and chronic complications arising from
SLE, particularly articular and cardiac compromise. Synovitis and pericardial effusion were the most frequently
reported complications. Most of the reports (92%) did not specify whether they evaluated other organs with
POCUS. Limitation: Most of the studies were case reports. Conclusion: Multiorgan POCUS assessment
in patients with SLE, especially those suspected of disease activity, holds the potential to offer improved
evaluation of SLE complications and activity. Studies are needed to develop a standardized multiorgan
assessment protocol for SLE using POCUS to improve diagnosis and treatment.

Key words: early diagnosis, lupus erythematosus, systemic, point-of-care ultrasound, POCUS, systematic

review, ultrasound

INTRODUCTION

Systemic lupus erythematosus (SLE) is an au-
toimmune disease, characterized by the production
of autoantibodies with a heterogeneous systemic af-
fection [1]. The global incidence of SLE is between
1.4 and 15.3 cases per 100,000 person-year [2].
This disease presents numerous complications af-
fecting multiple systems and organs. There are glob-
al registries including GLADEL from Latin America
[3], Euro-Lupus from Europe [4], RELESSER from
Spain [5], CSTAR from China [6], and the Hopkins
Cohort from the United States [7] that provide valu-
able insights in SLE characteristics (Table 1).

In recent years, the use of Point of Care Ultra-
sound (POCUS) as a diagnostic tool for physicians

has gained prominence. The integration between the
clinician (excluding radiologist or cardiologist) and
the ultrasound at the bedside of the patient leads to
diagnosis or treatment response follow up [8]. This
diagnostic tool has shown potential to increase diag-
nostic accuracy, appropriate treatment and decrease
time-to-decision or time-to-treatment [9].

Currently, there is a limited literature on the use
of POCUS as a physical exam extension in SLE pa-
tients. Incorporating POCUS to identify and evalu-
ate various organs or systems involvements in SLE
could enhance diagnostic accuracy and efficiency.
There is no protocol, data, or systematic review pub-
lished until the date this study is conducted regard-
ing the use of POCUS as a multiorgan assessment
for patients with SLE in any clinical scenario. There-
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Table 1. Different global cohort comparison of cumulative organ involvement of lupus manifestation

Characteristic/Cohort GLADEL 1 EuroLupus 2 RELESSER 3 CSTAR 4 | Hopkins Lupus Cohort 5
Publication Year 2004 2009 2015 2013 2014
Country/s Argentina, Brazil, Colombia, Spain, United Kingdom, ltaly, Spain China United States
Cuba, Chile, Guatemala, Poland, Turkey, Norway and
Mexico, Peru and venezuela Belgium
Number of patients 1214 1000 4024 2104 1354
Sjogren Syndrome 14.4%
Serositis Pericarditis: 17.2% 16% 28.1% 16.4%
Pleuritis: 22.1%
Respiratory/Pulmonary 6.1% 30.6% 5.5% 17.1%
Cardiovascular 42.9% 28.2% 3.5% 16%
Vascular / Vascular 5.6% 37.6% - 74%
Thrombosis
Renal (Total) 51.7% 27.9% 32.1% 47.4% 10.3%
End-Stage renal disease 1.7% 2.8%
Musculoskeletal (Total) 80.1% - 40.6%
Arthritis 93.2% 48.1% 77.9% 53.5%
Weight Loss (nutritional) 26.6% 9.9%

fore, there is a gap in the knowledge of the usage of
POCUS for this specific population. To address this
gap, we conducted a systematic review of the liter-
ature on the use of POCUS to evaluate both acute
and chronic complications in SLE patients and to
know the actual situation of the usage of POCUS for
SLE in any clinical scenario.

METHODS

This systematic review of the literature was
conducted following the Preferred Reporting Items
for Systematic Reviews and Meta-Analyses (PRIS-
MA) [10]. Studies included addressed the assess-
ment outcome of any SLE complication identi-
fied by POCUS. It was registered in PROSPERO
(CRD42024529087).

Data Sources and Searches

The search was done using the following data-
bases: MEDLINE via PubMed, EMBASE, LILACS
via Virtual Health Library, Google Scholar, and Pro-
Quest One Academic. To include clinical trials, meet-
ing abstracts, thesis, and gray literature it was also
used: ClinicalTrials.gov, International Clinical Trials
Registry Platform (ICTRP), Cochrane Central Reg-
ister of Controlled Trials, The Kings Fund (England),
The New York Academy of Medicine (United States),
doctoral thesis: TESEO (Spain) and LAReferencia
(Latin America) (URL exposed in appendix). The en-

try terms and webpage for each database are shown
in the Appendix.

Study Selection

Studies in English and Spanish were included.
No limits regarding publication date, age, or geo-
graphical location were used. Eligible studies were
those utilizing POCUS or bedside ultrasound to de-
tect any lupus complication. This encompasses the
use of POCUS as an adjunctive tool in the clinical as-
sessment of lupus-related complications or differen-
tial diagnoses. Studies that solely utilize ultrasound
as a diagnostic test separated from clinical assess-
ment or guidance or presented as echocardiography
by a cardiologist or ultrasound by a radiologist were
excluded. Additionally, studies lacking explicit spec-
ifications of the use of bedside ultrasound, POCUS,
or clinical ultrasound in the context of lupus-related
assessments were excluded. Studies with insuffi-
cient information about the use and findings of PO-
CUS were also excluded. Clinical cases, random-
ized control trials, case and control studies or cohort
studies could have been included if found. It exclud-
ed reviews or any document that does not contain
original data. Also, references cited in study reports
included in the systematic review were explored and
incorporated if considered. The study selection was
done by two reviewers (SGJ and SJ). In case a dis-
agreement appeared, a third reviewer made a deci-
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sion (JAN). The records screened were exported to
Rayyan, where decisions were recorded.

Data Extraction and Quality Assessment

Extracting data from reports using titles and ab-
stracts was done by two independent reviewers (YA
and SJ) and if a disagreement appeared a third re-
viewer made a decision (JAN). If there is unreported
data, investigators tried to contact the study author.
Biases were evaluated according to the type of stud-
ies by one author (SGJ or SJ). In case series or case
reports, the criteria of Murad MH, et al. [11] were fol-
lowed; in observational studies the The Risk Of Bias
In Non-randomized Studies (ROBINS-I) scale [12]
was used and for randomized studies the Cochrane
risk-of-bias tool was used.

Data Synthesis

From the selected studies the following were ex-
tracted: number of patients, patient age, country of
study/case, complication observed using POCUS,
operator’s specialty, presence of lupus activity and
setting where the POCUS was used. Information
was synthesized and proportion and distribution
trends were calculated.

Role of the Funding Source
There was no funding source for this research.

RESULTS

The literature search returned 1036 records,
after deleting duplicates 880 were screened, and
finally, 736 were ruled out following exclusion crite-
ria. From the reports assessed for eligibility 96 were
excluded. Additionally, 34 records were included by
other methods. A PRISMA flow diagram was created
(Figure 1).

Finally, in this systematic review 52 reports re-
garding the use of POCUS while assessing a patient
with SLE were included (Table 2). The total number
of patients from all reports was 1262 subjects. Most
of the reports came from Europe representing 44%;
primarily from ltaly (27%), followed by North Amer-
ica with 37%; mainly from the United States (33%),
Asia with 15%, and Latin America with 4%. There
were no reports from Oceania or Africa (Fig. 2). The
most common types of studies were clinical cases
representing 54% (n = 28), followed by cross-sec-
tional studies 40% (n = 21) and prospective studies
just 6% (n = 3). It must be noted that 92% of the re-
ports from the USA were case reports. All the reports
from Italy addressed the musculo-skeletal system in-
volvement and had a cross-sectional or prospective
methodology.

Musculoskeletal affection was presentin 44%,
serosal in 35%, cardiac in 15%, veins in 10%,
and pulmonary in 6% of the studies. The muscu-
loskeletal system accounted for most of the total
of 1262 patients, representing 96.2% of patients
(1214 patients); serositis represented 2.7% of
patients and all the remaining represented just
1.6% of the patients. This is mainly affected by
the method used in musculoskeletal reports and
the high frequency of serositis. Regarding the
number of systems evaluated, 92% of the reports
POCUS only assessed one system and 8% of re-
ports describe its use in more than one system.
If used for other complications, the most reported
was serositis or cardiac abnormality. However,
there was no protocol established for multiorgan
assessment, and only the cross-sectional or pro-
spective studies used an established one-system
protocol.

Rheumatologists performed the POCUS in 38%
of the reports, but only to evaluate musculoskeletal
pathology. It was followed by emergency physicians
in 12% of reports, but only to evaluate pericardial
or cardiac abnormality. The primary location where
POCUS was used was the emergency room (45%),
followed by the rheumatology unit (20%), and it was
not mentioned in 22% of reports.

There were 23 reports (44%) that evaluated
musculoskeletal compromise. These studies as-
sessed synovitis, bone erosions, enthesitis, and
tenosynovitis [13-34]. Regarding synovitis, it was
the most common finding, reported in 19 of the 23
reports. Upper limbs synovitis was present in 31%
of musculoskeletal reports (n = 16) and lower limbs
synovitis in 17% (n = 9). The most common joint in-
volvement was the wrist and metacarpophalangeal
(MCP) joints, followed by proximal interphalange-
al (PIP), knee, and ankle, and less reported the
metatarsophalangeal (MTP), elbow, shoulders, and
hips, represented in figure 4. The highest incidence
of synovitis was 87% in a population of 67 patients
in one of the reports [23]. The relationship between
synovitis identification by POCUS and the disease
activity usually defined by Systemic Lupus Erythe-
matosus Disease Activity Index 2000 (SLEDAI-2K)
was identified in nine reports; three of them were
found a statistically significant relationship (p <
0,05) [19, 20, 22] and 6 of them no relationship (p >
0,05) [23-25, 27, 29, 31].In two reports, it was found
a relationship with serological markers such as
erythrocyte sedimentation rate or anti-dsDNA anti-
bodies (p < 0,05) [24, 27]. From prospective stud-
ies, one demonstrated that baseline power Doppler



S. Gémez-Jordan, S. Jarava, Y. Ascencio-Guzman et al.

SMalAal onpewa)sAs oy webelp Moy 0Z0Z YWSINC ‘L "Bi4

7BI0UBWSIB)S-BUISHA MMM//-A1] :HSIA ‘UOIJBWIOUI 8I0W J04 *| U fWa/9gL L 0L 0P

LIU:Z/€41202 MNG 'Smalnal onjews)sAs Buipodal Joy aulepinb pajepdn ue :juswalels 0Z0Z YINSIEd SUL ‘[e 18 ‘QD MOJINA ‘D1 UuewoH ‘| uosnog ‘|Nd 1Anssog ‘Jr a1zuaMolN ‘rIN @bed :woiH

's|00} Uolewolne Aq pepnjoxe aiem AUBW MOY pue uewny e Aq pepnjoxe aiem Spiodal AUBW MOY S)EDIPUI ‘PasN SI8M S|00} UOIBWOINE §,,
"(sJeysiBal/saseqelep ||e SSOIOB Jaquinu [B}O} By} UBY) Jayiel) payolesas Js)siBal 10 aseqe)ep yoes Wolj paljuapl spJooal Jo Jaquinu ay) Buiodal ‘0s op o) 8|qises) Ji ‘JepIsuo),

A4

(g = u) :uonejndod Buoipp
(6 = u) :9101E MBINDY
(£ = u) poysew (€ = u) poyjew sisoubelp Juaioyid
sisoubelp Jayi0 (8% = U) :SNDOJ JoU Ing punosel}n (2g1 = u)
(91 =u) snood (96 = u) :papnjoxa spoday AunqiBije Joy pessesse suoday
J0U INg punosen|n —
:papnjoxs spoday ) H
A
(L =u) (ggL =)
paAsLIel Jou spodoy < |leAal}al 1oy Jybnos suoday
—— A
A
(9 = u) panowai spiodal ayedldng B (088 = u)
(9g2=u) |« PaUSBIOS SPI0ISY
+«POPN[OXd Spioday

!

(0 = u) renUL) SURIYI0D)
(0=u) LALDI PR
(0 = u) AoFs[eLL[ [EOTUI[D)
(681 = u) 014 1890Q01J
SI9)SISY

a|qibijaul Se payJewW SpIodsy

€ = SPI092I AJTUSPI UT SOOUIJY (951 = U) 0O} LM

(0 =) BroURIJOY YT paAowal sp1ooal ajeoldng < (60t = W) 1e[0YdS 2[5000
(0=w odsdL Buusaios | (29 =1 SOVTIT
(0 = u) QUIGIPIN JO AWAPLIY IO A MIN Y], 8/0joq paAOWSI SPI00Y (Lz=uv) ASVAINT
(0 = u) punyg s3ury Ay, :Bulusaias (6% = u) pawqnd/gNITAIN
~—
ﬁ SpoY}aw J9Y30 BIA S3IPN}S JO UOHEIIIIUSP] g ﬁ sJ9)siBal pue saseqejep BIA SaIpNn}s JO UoijedluUaP| w

$924N0S J3Y}0 pue s133sISau ‘saseqelep Jo SaYIIeas Ppapn|oul Ydiym Smalnal dizewdlsAs mau Joy wesSelp Moy 0202 VINSIYG



f Point-of-Care Ultrasound...

IC review o

A systemat

el e
wool Aouablaw3 uN uN uN wnauoiad ay Ul piny 8814 AR podas ase) vSN| 810z |18 aysemooN | v
*asdej|09 Jejnouyuan jybu 8y e
wool Aouabiawsg N B0y UN| Jo8duspiaa yym uoisnye |elpieatiad abie | Jodal ase) vsSn| 8L0z| 1@ °Nuosiel| ¢l
ulan [esows} Jybu anissalduwiod
UON "uonouny oljo)sAs JenoLuaA 1|
pasealoap Buneaipul wnydss ay) jo 06 ‘I8
woou fousblow3 N N AN | Buiueneld uonelip sejnokuaA by ‘ubis g ) Hodeu ese) vsn 1202 BNIeM | ¢l
)
yun ABojoiydaN pajodai JoN By uN "uoioa||09 piny [eualuad yo | Jodal ase) eulyy 120Z| ‘lew-Aoceyz| 1l
"B|NjSl} snuaA-oLiaje Buissaidwiod Jae %ee
0} paseaJdap pue (aianss) %/ jo Ajnesind v e
N N N uN ulaA [epod ‘eAB BUBA J0LBJUI Pale|l 0l Jodal ase) oo | 2202 13 3zebay | 0}
"UONOBJ} UOIROB(e JejnoLijusA 0L
wooJ Aousbisw3g N anjay | Bsj syl Aypoenuod oeipied [ewloN ‘uoisnya [eipsealiad pue uoisnys [einaid | Jodal ase) vsSn| 610z P rH91| 6
‘(aunssaud Bulyy pajeasie) 9'Gl Jo ,9/3 op e
wooJ Aousbisw3g N SAJOB-UON N Onel ‘W g uey) Jabie| BABD BUSA JOLBJU| ! Jodal ase) vSn| <czoz| @ wsomog| g
e X
wool Aouablaw3 N BNy uN uoIsnys [eipJeslad 1 yodai ase) vSn| ¢€zoz| @AY | L
ERIIEN
19| 8y} Jo AynoenuododAy pue uonoels Gy e
wool Aouabiaw3 uN BNy uN uoioafa paonpai ‘uoisnya [elpiesliad 1 yodai ase) izeig| 9102 P9seunN| 9
uesishyd shinaueopnasd A
wool Aouablaw3 Kousbiaw3 pajodal-joN uN [eaide JejnaLyuaA Y| e Jo aunydny 1 yodai ase) vSN| 910z | 18 °'Hyooxous | g
‘SaAeA [eJiW
pUE QI1I0. [BWLIOU ‘Oljel 8ZIS 19| uoisnya [eipseouiad
AyYBU [BWIOU ‘UOROUN} JeNDLIUBA 18| ‘Jaqueyd-f pue sixe-buoj ur uoneybinbal cp e
N N BAOB-UON |  [ewuou ‘aul| [ednajd Yloows [uLION [esw Jo 1ol [eniw ‘saull-g [eJole|ig | Jodal asen vsSn| 210z PyiRyed| ¥
"9|018AS
‘uoijele|ip | Bunp Buimoq [eydag “1sjewelp oljo}selp-pus
ueroisAyd 1001 9110E OU ‘UoisNya [eipsedliad pajuswbne ‘ubis s, ||BULUODI ‘|lem 88} /e
wooJ Aouabiawsg fouabiawz BAOB-UON 0OU ‘UooUNy JBINOLJUBA 8] | BY} JO SISBUNe Ulim ‘paje|ip :ajoujuaA Jybiy | Jodal ase) vSn| GLoz| @ wgusem| ¢
BABD BUBA
wooJ Aouabiswg N By uN Jousjul duoyia|d pue uoisnye [elpIealad | Jodal ase) vsnl 210z| v mnl ¢
wooJ Aouabiswg N BNy N apeuoduey [elpJediad | Jodal ase) BUIYD | €202 | Ly B INDA| L
(aAnyoe uou Jo SN20d Ypm 3no pansesqo | (u) syuaned
Bumes sNo0d JojesadQ | @Anoy) snjejs sndn | -pajnJ Jo pajenjeaa suebio JayjQ | onsouberp jenpuaiayip Jo uonesidwo) | josaquinN | yoseasal jo adAL fiunoy | Jeap oyny | #

BlEp MOIADI D1jRWdISAS 7 dlqel




S. Gémez-Jordan, S. Jarava, Y. Ascencio-Guzman et al.

é8’e

S\ N SNy S\ (sauil-g) esessip Bunj [enysisiy| €eio | [BUORODS-SS0I) Rew|  vzoz 19 1zzole\ | "0¢
(aposnwi ayy ui AyoiuaboyoaiadAy swos pue
‘s1aq} ajosnw ay} Jo AueinBal ‘ainjosyyole
ueisAyd 1e|nojose} a8y} Jo uoijeziueblosip ‘|asnw yil
wool Aouablaw3 Kousbiaw3 BNy N 10 seale 210y2a0dAy) sishjoAwopgeyy 1 yodai asen epeue) | 0zZ0z| ‘|lelodSueH| ‘6z
uerdisAyd Apnys 8G le
wool Aouablaw3 Kousbiaw3 BNy UN (8 = U) %z :uoisnys [elpiedaLad 8/710 6 | HMoyod annoadsoid vsn 100Z| e elnepuep | 8z
16 (ensqy
pinj} [eUIIOPgE ‘uoljen|ens aasau ondo “pinyy [euliopge 90UBIBJUOD)
wool Aouabiaw3 uN By | 884 ‘uoisnya |elpJesuad pue [eins)d 99J} ‘uoisnya |elpiealiad pue [eins|d 1 yodai ase) eluewoy | z1L0z N noInd | 22
ueloisAyd 96 '|e
wool Aouabiawsg fouabiawz B0y uN uoisnys [eipJeliad | Jodal ase) vsSn| 2zoz 19 'd JISnoA | "9z
GG e
1o 0sople)
wool Aouabiaw3g N By uN uoIsnya [eipJesliad | Jodal ase) vsSn| 0z0z IueAOjuely | "Gz
ueisAyd pedxe
pue uepisAyd
N pautenun N uN uoisnya [einsid ) Vodey ase) VSN| ¢20Z|LLIe}®'D0uD | ¥
(D3N) smjooo.sjua buizijoiosu jo aansabbns RE
N N Aoy N (9AdH) seb snouan [epod oedsH | Hodey 8se) elpul | 120z| J@INYBY YD | €7
(1oensqy)
¥S B3
N N SNy S\ uoisnys |eipJedlisd } Hodey 8sen vsn| €202 ‘4 ynoxyled | ¢¢
wooi Aousbiow3 N BNy N S}I0SE PUE ‘UOISNYS [BIPIBILAY | yodal ase) BISOUOPU| | 2Z0Z | €5 1B1@ WOIL | 12
uerdisAyd SJI0SE ‘UoISnye ¢S e
wooJ Aouabisw3g Kouabiawz By N |eanajd [esaje|ig ‘opeuocdwe] deipie) ! Jodal ase) Blqwoj0D | €202 | 18 "M Zauawir | 0z
ROEIE 1G e
wool Aouablaw3 uN BNy uN apeuodwe] deipie) | yodaiasen |  qely pajun €20z | 1o yiwsely | 61
wool Aouabiaw3 N BNy uN apeuodwe] deipie) 1 yodai ase) vsn €L0Z| 0slew zen| gl
¥8 dd
wool Aouabiawsg uN B0y uN awoJpuAs Bbun| Buyuuyg | Jodalasen | puepezimg | 9102 IWemsoo) | /1
(abeylioway Jejoane ) saull-g [elsle|iq Gg '|e
wooJ Aouabiawsg N By UN|  pue uonepijosuod [einsjd-gns aloyosodAy z Jodal ase) puejod | /102 1P°Nepng| 91
%GS ajouuan ybu pablejus 61 '|B 18
puno.e Jo uoioel Uoijaafd yym Ajnes UM Jeay olweuApiadAy pue ‘suoisnye ' SeAOUBSED)
N N BAOY JE|NJLJUBA 8| [BULIOU B PAMOYS |eanajd [eJaje|iq ‘uoisnya [eipJedliad | Jodal ase) vSn| €z0z -zawo9 | G|
(aAn30e UOU JO SNJ0d Yim Ino panasqo | (u) sjuaned
Bues sNo0d JojesadQ | @Aoy) snjejs sndn | -pajnJ Jo pajenjeaa suebio JayjQ |  onsouberp jeiuaiayip Jo uonesidwo) | jo saquinN | yoseasal jo adAL fiunoy | Jeap oyny | #




f Point-of-Care Ultrasound...

IC review o

A systemat

wn L2B®
ABojoyewnayy | 1sibojojewnayy BAIJOB-UON uN 99Uy :U| "%0} :ad %8G :ShiAoUAS 99J09z |BUONDSS SSOID Aey 600Z| ‘vuopuessQ| £f
wn %'t ‘StiAouAsous| 9z 'ew
ABojojewnayy | 1sibojojewnayy yiog uN O ‘ISHM U] "9%g°gG :shinoukg 8y [EUODBG-SS01) |  BBIOY YOS | #L0Z | ‘A Bunuys-oH |z
wn GZle
ABojojewnayy | isifojojewnayy uiog AN | LN ‘did ‘dOW ‘1stm U] “%] /g :shirouks 29 [BUOROSS-SS0ID Ay | 10z | 10 "y 0oooube | Ly
%2 BE :SIIAOUASOUB] vz e
wn ‘did ‘dOW ‘ISHM :U| %'t | 'SHAOUAS JsLim 19 '\ euefeg
ABojojewnayy | 1sibojojewnayy ylog uN ‘9,6z :uoisnya Jo AydoupadAy :spinouhs 85 [BUOI}OBS-SSOID) ueds | z102 -Jualio] | "o
%6'GC
wn :SUOISOIB Buog "% ‘AljewIouge uopua] YAl
fBojojewnayy | isibojojewnayy uiog AN | dOW PUe IsUM U] "%z :ad "%SZ :SHirouks 80L |  [BUOIOSS - $SOID Rew| zioz 1Pveqeen | '6¢
%9'], :U0ISOI8 suog
%L' 1 :ShIsayjus 1o spiuIpusy e
nn "3pjue :u| 18 "7 21AOIWO]
fBojojewnayy | isibojojewnayy uiog S\ “%¢€'G SAoUAg 09 [BUORODS-$80ID epeold | ¢eoe oluefiwg | gg
lg'e
UN | IsiBojojewnayy uiog S\ S99UY PUE did ‘dOIN ‘ISHM :U| "SIHAOUAS 90L [BUOROSS-SS0I) Aen| 6l0z| 1010180090 | */€
aljgndey
elose} Jejueld pue sdaolpenb yoazy oze
olulo Juaneduy | jsiBojojewnayy uiog dN ‘s9|[1yoY ‘Bljejed :Uj %/ L9 SIHSBuU 99 [BUORODS-SS0ID pue Ay | 810z | 1o 'V OsSHEN IO | 9¢
uopus) SaJ[Iyoe pue else}
Jejueld ‘apjue ‘aauy ‘I8)uyd01) Joyeald
UN | IsiBojojewnayy SAY UN | ‘Moq|3 ‘dI@ 4epInoys Ul “%g'6¢ Siseuug 00% 40 901 [BUORODS-SS0ID Key| ¢ezoz| 61 leyolubed | gg
8l e
UN | 1siBojojewnayy yog uN Seale %@'G :SUOIS0Id auog 9 [BUOI}O8S $S01) Aey| zzoz 19N ebid | pe
"9, 7 :UOISOI8 8UOg "S8SAYIU
%2 ¥Z ‘SSeUIUT "%,/ | :shirouksous)
'sdiy ‘siepjnoys ‘smoqa ‘sapjue
004 ‘'s83UY ‘dld ‘dOIN ‘ISHM ‘U] "Sjulof Gg Jo
wn %0€ :ad “%¥ ) :uioq ‘%G'} | :AydomadAy LLe
ABojojewnayy | 1sibojojewnayy ylog uN |BIAOUAS ‘9,G"6 :UOISNYS :SIIAOUAS (o4 [BUOI}D8S-SSOID) Aey| 210z | 1@ vosnen!a| se
%8'8G SU0ISOJ8 Buog
did ‘'dOW
JSUM U] *%¥'62 :0d ‘%S9, “AydoedAy 9l e
Ul Jusijedu | isibojojewnayy ylog uN |BIAOUAS ‘9,Z'8Q :UOISNYD SIIAOUAS m [BUOI}D8S-SSOID) Aey| 210z 1@ 418180099 | "zZ¢
wn 9%£6 :shirouksous) 08'le
ABojojewnayy | isibojojewnayy uiog AN | dI qunu did ‘dOIN ‘ISLM iU *%08 ‘SHAOUAS GGjogl [BUOI}DSS-SS0ID uoder | 9102 Jo°Lenbo | '1g
(aAn30e UOU JO SNJ0d Yim no panasqo | (u) sjuaned
Bues sNH0d JojesadQ | @Aoy) snjejs sndn | -pajnJ Jo pajenjeaa suebio Jayjo apsouBelp [enualayip Jo uonesydwod [ jo JaquinN | yateasas jo adA fiunoy | Jeap oyny | #




S. Gémez-Jordan, S. Jarava, Y. Ascencio-Guzman et al.

10

‘“ejeloiqrl ;11 ‘“eeygns ;1 S ‘4sjddoq-lemod :ad ‘|jeabueleydiaiul jewixoud (d|d ‘pauoday JON ‘4N ‘|eabueeyd-osieiels| (d1N ‘|eabuejeyd-odieselsy i 4D ‘uoisnyg uior i3r
‘pajuasald siInoUAS Jo abejusolad |ejo) ey} sjuasaldal }i ‘paledlpul 9SIMIBU)0 SSa|uN ‘BJep SIIIAOUAS U ‘sjusied ale sanjea abejusolad ‘pajesipul 9SIMIBYI0 SSjUN

Jeak
did -0} @Anoadsoud 9¢ el
oju Juanedu | jsiBojojewnayy N AN | 'dOIN ISHM (U] "%6'y/ = Buljeseq :shirouAS 9% [euipnyibuo ueds| g0z | sIBIsy-ugling | 'z§
"%/ = 8ul|jsseq ”w_g_>0c>wo:w._. %E91
=]ISIA |BUIl4 "9%G = Bul|aseg :SuoIsOla suog
dlin
.w_v_cm .wwcx .w>>on_m .n__n_ _n_o_>_ .ﬁw__>> Nv|
%01 :ad (1eok Ge e
olulo usieding | 1siBojojewnayy uiog uN ‘0,9'g] :AydospadAy Jo uoisnys :auleseg 08 -G) aA0adsold Aey 9102 19 'Nebd| 1g
jun e e
fBojojewnayy | isibojojewnayy og AN "(dOIN) %09 - (d L) %08 :sinoukg 0Z|  [BUORIBS-SS0ID puebug |  910z| S odlEWINN | 0S
jun %8°€C SIAOUASOUR] "9%Q’¢ :UOISOID Buog 9¢ e
ABojojewnayy | jsiBojojewnayy yog N JSHM U] "%9°6 :Ad % TP ‘SHAOUAS 9z|  [euonosg-ssoi) Aew| 00z | 1o v 0o00uBel | "6
*04,9 :UOIS0J3 BUOg %8| :SAOUASOUS] € e
papodal JoN | IsiBojojewnayy thog N "(dOW) %12 pue (isum) %8y :shirouks €8]  [euondsg-ssol) jMewua@| L0z | Jedekeld| gy
1€ e
Bue ‘dLIN Ul 18 "y Ouezo
ojuIpo Juaeding Js160j0pod thog N “SIAOUAS YLl JOYG|  [euoydag-ssol) ueds| 9102 -Sa[elo | Ly
%£'6Z ‘ShIAoUASOUs]|
Jun B|yue ‘33UY ‘MOQ[S ‘JOIN ISUM 0¢ lele
ABojojewnayy sujeishyd By AN | Ul (mogpe) %g 01 — (88W) %09 :shirouks 06|  IeUOROBS-SSOID fosinL| 600z | "3 efeiweq | oy
‘o' 1.€ :UOISOJB BUOY "%Z'8E :SIIAOUASOUD]
did 62 ‘e
UN | IsiBojojewnayy BAJOB-UON AN | O ‘ISM U] "%/°0L :d %2 2h ‘Shinouks 201 |  [euonosg ss0iD Aew| GLoz| 10 W esON | Gy
"9,G°() :UOISOID BUOg "%z :SIIAOUASOUS|
wn did ‘dOW ‘IsHm 8z ¥
ABojoyewinayy | 1sibojojewinayy BAJOB-UON AN UI%0G ‘did/dOW ‘%08 Askm :shirouks 0014005 |  [euoydag S80I Aey| 600z | Vvelpes-alea | v
(aAn30e UOU JO SNO0d Yim no panasqo | (u) sjuaned
Bues sNo0d JojesadQ | @Aoy) snjejs sndn | -pajnJ Jo pajenjeaa suebio Jayjo opsouBelp [enualayip Jo uonesydwod [ jo JaquinN | yateasas jo adA Aaunoy Jea\ oyiny | #




A systematic review of Point-of-Care Ultrasound... 1

Global distribution of publication trends

Series] [—.
17

Con tecnologia de Bing

© Australian Bureau of Statistics, Grab grab.com, Microseft; Navinfo, Open Places, OpenStreetMap, TomTom, Zenrin

Fig. 2. Global distribution of publication trends of POCUS utilization in SLE patients included in the systematic review
(Graphic created using Microsoft Excel)

synovitis was an independent predictor factor for a
2-year SLE flare (p < 0,05) [33]. Baseline subclin-
ical synovitis is associated with joint compromise
progression in less time than patients without this
baseline abnormality [34].

Other musculoskeletal findings included one
report of rhabdomyolysis evaluation using POCUS
[35]. Also, enthesitis was reported in four studies,
with a frequency between 5.9% to 67.7% [15, 17,
18, 20]. Bone erosions were described in 19% (n =
10) of reports with frequencies between 0.5% and
24.1% [15, 16, 21, 26, 33]. It must be noted that
regarding the musculoskeletal system, there was
no evaluation by internal or emergency medicine,
and no reports from North or South America were
identified.

Concerning serosal involvement, pericardial af-
fection was reported in 33% of reports, making it the
most common report of extra-articular SLE compli-
cation [36-52].Frequently, pericardial involvement
was described at the same time as pleural effusion
or ascites. Pleural effusion was present in 10% of
reports [41, 43, 46, 51, 53]. Ascites were described
in 4% of reports [47, 52].

There were six studies evaluating the cardiovas-
cular system. In two reports the authors exposed

any abnormality in the left ventricle (LV), reporting
hypocontractility with reduced ejection fraction, and
abnormal E wave/e’ wave ratio (E/e’) [39, 54]. It must
be highlighted that in another 8% of reports, there
was a description of normal ventricular function
evaluation through POCUS [41, 43, 54, 55]. Eval-
uation of the right ventricle for pulmonary hyperten-
sion signs was described in 4% of reports and with
thromboembolic disease final diagnosis in only one
of those [55, 56].

Lung findings were present only in 6% of re-
ports describing interstitial lung disease, alveolar
hemorrhage, and shrinking lung syndrome re-
spectively [57-59]. In three reports, fluid overload
was evaluated through inferior vena cava diam-
eter dilatation and in one of the hepatic vein [37,
60, 61]. As for abdominal findings, intra-abdominal
bleeding was documented in two reports, and in
one report necrotizing enterocolitis was described
[62-64]. Finally, in one report the optic nerve was
evaluated, but the findings were ruled out to be
pathological [51].

The risk of bias was evaluated using the pro-
posed tools (Table 3, appendix).
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Appendix. Table 3. Risk of Bias of Included Studies

Case reports Studies. Murad et al. tool

Selection Ascertainment Causality Reporting Overall Risk of Bias (1-8)
YuM.etal. 36 1 1 1 1 0 1 1 1 7
LiW.etal. 37 1 1 1 1 0 1 1 1 7
Walsh BM. et al 55 1 1 1 1 0 1 1 1 7
Palkar A. et al. 54 1 1 1 0 0 1 0 1 5
Shokoohi H. etal. 38 1 1 1 0 0 1 1 1 6
Nunes G. et al. 39 1 1 1 0 1 1 1 1 7
AyatP. et al. 40 1 1 1 1 0 1 0 1 6
Botros M. et al. 60 1 1 1 0 0 1 1 0 5
Lee HJ. etal. 41 1 1 1 1 0 1 1 1 7
Argaiz E. etal. 61 1 1 1 0 0 1 0 1 5
Zhao Y. et al. 62 1 1 1 1 0 1 1 1 7
KahI N. etal. 56 1 1 1 1 0 1 0 1 6
Larson N. et al. 42 1 1 1 1 0 1 1 1 7
Noorvash D. et al. 63 1 1 1 1 0 1 1 1 7
Gomez-Casanovas J. et al. 43 1 1 1 1 0 1 1 1 7
Buda N. etal. 59 1 1 1 1 0 1 1 1 7
Goswami RP. 58 1 1 1 0 0 1 1 1 6
Ma Z. etal. 44 1 1 1 1 0 1 1 1 7
Aljasmi R. et al. 45 1 1 1 1 0 1 1 1 7
Jimenez W. et al.46 1 1 1 1 0 1 1 1 7
Tio M. et al. 47 1 1 1 1 0 1 1 1 7
Farkouh F. Et al 48 1 1 1 1 0 1 1 1 7
Ch Rahul. et al. 64 1 1 1 1 0 0 1 1 6
Cho G. etal. 53 1 1 1 1 0 1 1 1 7
Mantovani Cardoso et al. 49 1 1 1 1 0 1 1 1 7
Yousif P. et al. 50 1 1 1 1 0 1 1 1 7
Puticiu M 51 1 1 1 0 0 1 1 0 5
Hans P et al. 35 1 1 1 1 0 1 1 1 7

As the study evaluated the use of POCUS; the original question included in the Murad et al. tool “Was there a challenge/rechallenge
phenomenon?” was not taken into account. The scores of 4 or less points indicate high risk of bias.
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DiscussION

In this systematic review, we found 52 stud-
ies where POCUS had been used to evaluate sys-
tems such as the musculoskeletal or cardiovascular
systems in patients with SLE (Table 2). There were
cross-sectional studies for musculo-skeletal system,
one prospective study for the respiratory system, one
for pericardial involvement, and various case reports
of isolated organ or system evaluation. These find-
ings highlight that the use of POCUS for a structured
multiorgan assessment of patients with SLE is none.

Systemic lupus erythematosus (SLE) compli-
cations may affect broad systems and organs, in-
cluding joints, muscles, lungs, heart, pleura, peri-
cardium, peritoneum, maxillary glands, kidneys,
aorta, pancreas, liver, intestines, skin, and nervous
system. Epidemiology exhibits a globally heteroge-
neous distribution shaped by regional differences [2]
(Table 1). POCUS may improve the evaluation of the
multiorgan involvement associated with SLE.

Musculoskeletal

Regarding the musculoskeletal system, joint in-
volvement can be seen between 48% in the Euro-
pean cohort and 93% in the Latin American cohort
[3, 4] (Table 1). A linear transducer can be used to
assess joints as exposed by the European League
Against Rheumatism (EULAR) procedure basis and
wrist, hands, elbow, shoulder, hip, knee, ankle, and
foot can be evaluated [65]. All of these joints were
reported, although the elbow, shoulder, and hips
were exposed only in one report [15]. As document-
ed in this systematic review, POCUS can evaluate
most joints, although its capabilities may be limited
depending on the type of transducer used.

Most of the reports evaluated joint effusion,
synovial hypertrophy, and power Doppler signal to
evaluate joint synovitis (Table 2). In the OMERACT
definition of 2005, the Doppler signal was not nec-
essary, and this was used in ten studies [19-21, 23,
24, 26, 27, 29, 30, 33]. However, the OMERACT
definition was revised in 2019, as a significant num-
ber of healthy individuals were found to have similar
ultrasound abnormalities [66]. The presence of joint
effusion which is now excluded in the new definition,
and Doppler signal activity is now mandatory for
defining synovitis [66]. Only one study refers to this
new definition [34]. This may be mainly affected by
the year of each report. Statistically significant rela-
tionships between synovitis and SLE activity or labo-
ratory market were identified in some of the records.
Consequently, it demonstrates the potential utility of
POCUS on therapeutic and prognosis

Regarding the relationship between synovitis
identification by POCUS and the disease activity
usually defined by Systemic Lupus Erythematosus
disease activity index 2000 (SLEDAI-2K) was identi-
fied in nine reports; three of them found a statistically
significant relationship (p < 0,05) [19, 20, 22] and 6 of
them no relationship (p > 0,05) [23-25, 27, 29, 31]. In
two reports it was found a relationship with serolog-
ical markers such as erythrocyte sedimentation rate
or anti-dsDNA antibodies (p < 0,05) [24, 27]. From
prospective studies, one demonstrated that baseline
power Doppler synovitis was an independent predic-
tor factor for a two-year SLE flare (p < 0,05) [33]. The
other is that baseline subclinical synovitis is associ-
ated with joint compromise progression in a lesser
time than patients without baseline abnormality [34].

Regarding bone erosions, it has been described
that in autoimmune diseases such as rheumatoid ar-
thritis, the presence of early bone erosions during
the disease is a poor prognostic factor [67]. Clinical
importance in patients with SLE has not been clearly
studied, but in one report it appears their presence
does not affect the patient’s quality of life [33]. There
was only one muscular assessment, reporting rhab-
domyolysis [35].

Serosal: pericardial and pleural

Serositis was the most common diagnosis after
synovitis. With an incidence of between 16 to 28%
in the Latin America, Europe, China, and Spain co-
horts [3-6] (Table 1). Approximately 25% of all pa-
tients with SLE develop symptomatic pericarditis at
some point through the course of the disease [68].
The effusion can be identified in a parasternal of a
four-chamber view, and additional related findings
may consist of diastolic collapse of the right ventri-
cle, systolic collapse of the right atrium, and plethoric
inferior vena cava with respiratory variation [69]. In
three reports was described hypocontractility of the
left ventricle [39], right ventricular collapse [42], and
enlarged right ventricle [43].

Pleural effusion has been reported in up to
22% of SLE patients [3]. The diagnosis using ultra-
sound, compared to radiography for pleural effusion,
demonstrates a sensitivity of 94% and a specificity
of 98% in a meta-analysis [70]. Moreover, it performs
well when conducted by novices-to-POCUS resi-
dents after training [71].

Cardiovascular

Cardiovascular complications may account for
as much as 42% as reported in the GLADEL cohort,
and as low as 3.5% in China’s CSTAR cohort (Table
1). Affection of this system includes valvular involve-
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ment, Libman-Sacks endocarditis, left or right ven-
tricular dysfunction and aortic aneurysm.

Mitral valve prolapse appears to occur more
frequently in patients with SLE, estimated to occur
in 21% of SLE cases versus 5.5% of controls in
one study [72]. Long-axis, short-axis, and apical
four-chamber, two-chamber, three-chamber, and
five-chamber views could be obtained, allowing
for a qualitative assessment of valvular appear-
ance, calcification, and degree of dysfunction [73].
Studies report that POCUS has a sensitivity and
specificity between 48 to 100% for valvular heart
disease [74]. Only 1 study reported mitral regurgi-
tation [54].

Libman-Sacks endocarditis has a prevalence
between 6 and 11% in patients with SLE. An autopsy
study reported the presence of this condition in 50%
of lupus cases [75]. Initial evaluation by POCUS
could include the presence of any mobile densities
on the valves or valvular insufficiency [76], although
reports in this systematic review did not identify this
complication.

Left ventricular dysfunction in SLE can be
multifactorial, including the presence of lupus
myocarditis (prevalence of 8 to 25%) [77], isch-
emic heart disease (incidence 9.6 events per
1,000 person-years) [78], or antimalarial-in-
duced cardiomyopathy, which may present as
congestive heart failure in 77% of cases [79].
Evaluation includes assessing symmetric en-
docardial movement, myocardial thickening,
and the movement of the mitral valve’s maximal
opening point (E-Point) [80]. Quantitative mea-
sures such as E-point Septal Separation (EPSS)
could be employed; a measurement of less than
2 mm indicates a high level of certainty for nor-
mal left ventricular ejection fraction [81, 82].
In one report they report hypocontractility and
reduced ejection fraction, but there is no infor-
mation on the quantification method used [39].
Right ventricle evaluation is discussed in the
pulmonary complications section.

Aortic aneurysms may also be identified using
POCUS, although it is uncommon [83]. The POCUS
examination could include exploration of the aorta
from the epigastrium to the distal bifurcation, includ-
ing differentiation of its shape and caliber, thrombus
in the lumen or signs of dissection [84]. There was
not a report exploring this.

Respiratory
Respiratory or lung findings in SLE are among
the most affected system/organs and can vary sig-

nificantly. The distribution of lung abnormalities in-
cludes interstitial lung disease, pulmonary embo-
lism, and pulmonary hypertension reported in order
of incidence [85]. Additional possible findings include
infectious pneumonia, shrinking lung syndrome, and
diffuse alveolar hemorrhage. Evaluating dyspnea
assessment, POCUS reduces the-to-diagnosis by
63 minutes, and the time-to-treatment by 27 minutes
and has a higher likelihood of receiving appropriate
treatment compared to those cases not using PO-
CUS [9].

Interstitial lung disease in SLE has a prev-
alence of 6% [86]. This complication may be ob-
served in the POCUS assessment by the presence
of irregular, fragmented, thickening, blurred, or
coarse pleural line, bilateral or unilateral B-lines,
and consolidations less than 5 mm [87, 88]. Even
more, in connective tissue lung disease the diagno-
sis performance of B-lines, compared to high-reso-
lution computer tomography scan, found a pooled
sensitivity of 91,5% and specificity of 81,3% [89].
POCUS examination for this disease takes five to
seven minutes and an additional three minutes for
record registration using protocol [87]. There was
a report evaluating interstitial lung and it showed
a non-inferiority of the inclusion of the artificial in-
telligence algorithm: SenseUS Lung compared to
expert-ultrasonography [57].

In shrinking lung syndrome, ultrasound provides
real-time dynamic information and quantification of
diaphragmatic contraction velocity, duration of the
diaphragmatic cycle, and inspiratory time through
M-mode [90]. In the only report included, it was
suspected on the basis of reduced diaphragmatic
movement compared to the patient’'s healthy sister
[58]. Unfortunately, it was not used for follow-up
after treatment with rituximab [58]. Diffuse alveolar
hemorrhage can present as a hypoechoic subpleural
consolidation along with B-lines as were described
in one report identified [59].

Pulmonary hypertension has a prevalence of
8% among the SLE population and may progress to
heart failure, often manifesting with right ventricular
findings observed on POCUS [91]. Evaluating the
tricuspid annular plane systolic excursion (TAPSE)
which is a marker of right ventricle function. Al-
though, most of the right ventricular evaluations are
related to lung complications [92]. Studies suggest
that visual TAPSE estimation is easy to learn and
it may be a viable substitute for measurements by
emergency physicians.

As a main cause, pulmonary thromboembolic
disease has a prevalence in SLE of 1.29% [93]. Es-
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pecially when antiphospholipid syndrome increas-
es this risk. For detecting the presence of deep
vein thrombosis in legs, compression ultrasonogra-
phy must be performed, as the vein wall is weaker
than the arterial wall, it will collapse in the absence
of solid content in its interior, and when no solid
content is present (thrombus) [94]. It offers high
sensitivity (95%) and specificity (96%), a shorter
examination time (<4 min), and a shorter learning
period [95]. In one study, the presence of right heart
findings with the POCUS that are commonly found
in pulmonary embolism did not lead to that diag-
nosis, as the patient had normal angiotomography
[55]. On the other hand, the other report that found
this abnormality along with deep vein thrombosis
POCUS'’s findings did lead to pulmonary embolism
diagnosis [56].

Kidneys and overload

Highlighting that end-stage kidney disease may
develop in 1.7-2.8% of cases [3-5]. POCUS can as-
sess kidney size, echogenicity, and cortical thick-
ness in cases of chronic disease [96]. Although
two reports presented lupus nephritis, they did not
describe kidney evaluation, and there was not a re-
port of any acute kidney injury [60, 61]. Using this
tool can also rule out hydronephrosis or any other
anatomical urinary tract alteration in cases of he-
maturia or acute kidney injury [97]. Compared to
tomography, POCUS has a sensitivity of 72% and
specificity of 73% for hydronephrosis detection,
and depending on the experience of the operator
sensitivity can increase to 92 % [98]. As it may be
necessary before adding some points to the SLE-
DAI 2K score. In patients with lupus nephritis, who
are undergoing hemodialysis, POCUS plays an
important role in evaluating fistula diameter, depth,
maturity, and facilitating cannulation [96]. In one re-
port for the evaluation of an arterio-venous fistula,
they evaluated the portal vein pulsatility change af-
ter compression of the fistula [61].

Additionally, it is important to note that POCUS
is useful for evaluating fluid overload. This includes
chronic complications leading to congestion, such
as lupus nephritis that could need renal replace-
ment therapy. It may have increased utility in acute
situations that require high-volume administration,
such as sepsis or acute pancreatitis. Congestion
can be assessed using the Venous Excess Ultra-
sound Score (VExUS). Evaluation utilizing pow-
er Doppler of the suprahepatic, portal, and renal
veins highly correlated to venous congestion [99].
Although in the reports when evaluating the inferior

vena cava, even if it was dilated, they did not de-
scribe the VExUS score to quantify congestion [37,
60, 61].

Gastrointestinal and Hepatobiliary

Manifestations of the gastrointestinal and
hepatobiliary tract may be broad, it may include
lupus enteritis, pancreatitis, intestinal pseudo-ob-
struction, vasculitis of small or large intestines,
hepatitis, and acalculous cholecystitis [100, 101].
Intra-abdominal bleeding can also be detected, as
the report of perirenal hemorrhage and abdominal
aortic aneurysm rupture is included in this system-
atic review [62, 63]. Also, there was a rare case
report of necrotizing enterocolitis identified by the
presence of hepatic vein gas presence POCUS
[64]. POCUS may have an important role in the
right clinical scenario, especially in SLE patients
with acute abdominal pain.

Activity: SLEDAI-2K score

The SLEDAI 2K is a score that evaluates clinical
and paraclinical activity manifestation, and a mean
score of ten points is associated with all-cause mor-
tality [102]. For 24 different variables, POCUS may
be used to assess pleural and pericardial effusion
and arthritis by joint effusion, summing it may pro-
vide up to eight points. POCUS may provide faster
calculation of the SLEDAI score. From most of the
records, this score was reported to expose the ac-
tivity, although none of them linked with the usage of
POCUS to calculate it.

It must be remarked that POCUS may be used
to evaluate many other possible systemic compli-
cations that may arise in SLE patients: for example,
secondary Sjogren syndrome, cutaneous lesions,
malnutrition, or central and peripheral nerve system
affections. Alternatively, it could be used to docu-
ment the improvement or worsening of affected
organs after treatment initiation. Multiorgan Ultra-
sound Lupus Assessment possibilities are repre-
sented (Fig. 3).

Limitation

The main limitation of the study was that a
considerable number of reports were case reports.
This takes a higher amount of bias and less re-
producible information. It is also important to note
that in many reports the authors did not report who
performed the POCUS, where it was done, if they
evaluated other organs or if they used a protocol
for assessment.
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CONCLUSIONS

This systematic review revealed that POCUS
remains underutilized in evaluating SLE complica-
tions. These reports showed that POCUS was pri-
marily used for the evaluation of one system or one
organ. Notably, POCUS assessments mainly occur
in emergency rooms under the purview of emergen-
cy physicians to evaluate the cardiovascular system
or, in a rheumatology unit, to evaluate musculo-skel-
etal affection, overlooking other clinical settings and
specialties. Addressing these gaps requires robust
research to establish standardized protocols and ex-
plore their application.

Furthermore, taking into account the perfor-
mance capacity and impact in diagnosis, follow-up,
and treatment decisions in acute and chronic com-
plications of POCUS in SLE, thus it may be more
emphasized in practice. It is necessary to promote
training and application of multiorgan assessment
by POCUS in all clinical scenarios to systematically
evaluate patients with SLE.

Author contributions: All authors approve the final
version of the manuscript, and all agree to be accountable
for all aspects of the work.
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EFFICACY OF CONNECTED DEVICES IN PROMOTING PHYSICAL ACTIVITY
AND REHABILITATION AMONG PATIENTS WITH RHEUMATOID ARTHRITIS
AND SPONDYLOARTHRITIS: A SYSTEMATIC REVIEW
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Abstract. Objective: The main objective of the study was to evaluate the efficacy of connected devices in
promoting physical activity and rehabilitation among patients with IRD. Secondary outcomes were to assess
their effects on disease activity, fatigue, and quality of life. Data sources: Key words related to connected
devices, physical activity, rehabilitation, and inflammatory rheumatic diseases (IRD) (rheumatoid arthritis,
spondyloarthritis, psoriatic arthritis) were used to search for intervention trials published as articles and
abstracts in the databases MEDLINE, Web of Science, Scopus, American College of Rheumatology (ACR)
abstract archive and European Alliance of Associations for Rheumatology (EULAR) abstract archive. No
restrictions were applied in terms of publication date. Study selection: Interventions consisting of connected
devices used for promoting physical activity and rehabilitation were included. Studies reporting the following
primary or secondary outcomes were included: physical activity measurements, function of a limb region, and
performance-based physical function tests. Studies reporting only disease activity outcomes or only evaluating
feasibility of connected programs were excluded. Data Extraction: Data from each report were extracted by
two researchers independently. The obtained data were narratively summarized. Data Synthesis: The search
identified 584 studies and 15 met the inclusion criteria. The study designs were: randomized controlled trials (n
= 9), non-randomized intervention trials (n = 3), cross-sectional study (n = 1), prospective observational study
(n = 1), and a case-control study (n = 1). Promoting physical activity using a wearable device was improved
significantly in one study. Among 9 studies assessing rehabilitation, a significant improvement was found in
four studies for hand strength, in 2 studies for cardiorespiratory fitness, and in 2 studies for muscle endurance.
Two of the 3 studies focusing mobility showed a significant increase for intervention groups. Conclusion: The
present study indicates that connected devices are simple and safe tools to improve mainly performance-
based physical function in patients with IRD. However, further studies with larger population sizes and a longer
follow-up period are needed to make reliable conclusions.

Key words: telerehabilitation, wearable electronic devices, connected healthcare, rheumatoid arthritis,

spondyloarthritis

INTRODUCTION

The burden of inflammatory rheumatic diseas-
es (IRD) especially Rheumatoid arthritis (RA) and
Spondyloarthritis (SpA) increased significantly, af-
fecting millions of patients worldwide [1, 2]. They are
responsible of chronic pain, joint damages with os-
teoarticular destructions, and deterioration of physi-
cal functioning which may reduce the health related
quality of life (HRQoL) (less autonomy and depen-
dence) and decreasing the work productivity [3]. In
association with musculoskeletal diseases, IRD are
estimated to be the second cause of functional dis-
ability [4]. This impairment reduces physical activity
and increases sedentariness.

Physical activity is defined as “any bodily move-
ment produced by skeletal muscles which results in

energy expenditure. Exercise is a subset of physical
activity in that it is planned, structured, repetitive and
purposive in the sense that improvement or mainte-
nance of one or more components of physical fithess
is an objective” [5]. The World Health Organization
(WHO) recommends “at least 150-300 minutes of
moderate-intensity aerobic physical activity or at
least 75-150 minutes of vigorous-intensity aerobic
physical activity; or an equivalent combination of
moderate- and vigorous-intensity activity through-
out the week” [6]. It is commonly recommended
as non-pharmaceutic intervention. Physical activity
plays a crucial role in general population and espe-
cially in patients with IRD. In this context, the Eu-
ropean League Against Rheumatism (EULAR) rec-
ommends physical activity for patients with IRD [7].
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For that, health care professionals should actively
promote physical activity at diagnosis of inflamma-
tory arthritis and throughout the disease course [8].
However, authors estimate that 60% of patients with
IRD are away from those recommendations [9].

Physical activity may have an important pre-
ventive effect, as well as therapeutic and rehabili-
tative ones. It is associated with a decrease in car-
diovascular risk, pain, and inflammation [10, 11]. A
meta-analysis published by Billet et al. emphasizes
that exercise improved HRQoL, function, and pain
among patients with RA [12]. Moreover, sedentary
behavior is associated with poor HRQoL in patients
with SpA [13].

In fact, the promotion of physical activity and
rehabilitation function for patients with IRD is a key
challenge faced by medical professionals. Those in-
terventions can be performed individually or in groups
and should include behavioral change techniques in
order to promote long-term adherence [14]. Howev-
er, in addition to the lack of motivation, there is a lack
of access to supervised community-based centers
because of the important number of patients suffer-
ing from disability. This matter was raised during the
COVID-19 pandemic because of restricted access to
health care services, self-isolation and home quar-
antine [15]. Therefore, the need to develop other
methods providing home-exercises and rehabilita-
tion programs was identified to improve patient’s ad-
herence and motivation. It was necessary to found
accessible tools to reduce sedentary behavior at
home, to encourage patients to be more active in
their daily life, continue their rehabilitation programs,
and self-manage their disease [16]. Recently, mod-
ern technologies have revolutionized the health field
worldwide. Connected devices such as Smartphone
applications, web-interventions, and wearable devic-
es have been widely used for health care promotion
especially in cardiovascular diseases and recently in
IRD [17-19]. Activity trackers were used to promote
or to monitor physical activity, performance-based
physical and rehabilitation. Recently EULAR pub-
lished guidance on important aspects that should
be considered for the development, evaluation and
implementation of applications for self-management
of IRD [20].

In fact, many studies including a meta-analysis
have shown that home-based physical activity inter-
ventions and telerehabilitation were as efficient as
specialized center interventions and conventional
rehabilitation [21-23].

However, scarce information and limited evi-
dence about the effectiveness of wearable devic-

es in promoting physical activity and rehabilitation
among IRD patients are available. Therefore, there
is a better need to summarize information about de-
vices, different protocols, and their outcomes for this
specific population. To the best of authors’ knowl-
edge, there is no systematic review assessing the
effect of wearable devices on physical activity and
rehabilitation among patients with IRD.

Therefore, the aim of the current study was to
perform a systematic review on the efficacy of wear-
able devices on promoting physical activity and
rehabilitation among patients with IRD. Secondary
outcomes were to assess their effects on disease
activity, fatigue, and quality of life.

METHODS

The updated version of the Preferred Reporting
Items for Systematic Reviews and Meta-Analysis
(PRISMA) statement was used for the structure of
this systematic review [24]. Ethical approval was not
required, since this research was a systematic re-
view of published articles.

Eligibility criteria

Intervention trials published as articles and ab-
stracts involving rheumatic disease patients (RA,
SpA, psoriatic arthritis) were included. Scientific
texts published in a different language than English
and French were excluded. No restrictions were ap-
plied in terms of publication date.

Interventions consisting of connected devic-
es (games, smartphone applications, websites ...)
used for promoting physical activity and rehabilita-
tion were included.

Studies reporting outcomes regarding physi-
cal activity measurements (steps per day, physical
activity questionnaires...) and rehabilitation eval-
uation: function of a limb region (mobility indexes,
range of motion, muscular strength...), and perfor-
mance-based physical function tests were included.
Studies reporting only disease activity outcomes or
only evaluating feasibility of connected programs
were excluded.

Information sources

A research on MEDLINE, Web of Science, Sco-
pus, American College of Rheumatology (ACR) ab-
stract archive and EULAR abstract archive for rele-
vant studies was performed. These databases were
last searched on January 31st, 2024.

Search strategy

The search strategy consisted in intersecting
key words related to the concepts of interest: con-
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nected elements, physical activity and rehabili-
tation, and rheumatic disease. The search terms
were chosen after discussion within the research
team. A MeSH search in MEDLINE and a manual
search in all the previously mentioned databases
were performed. The following search terms were
used for the identification of studies including the
use of connected elements: Mobile Applications
[MeSH], Software [MeSH], Smartphone [MeSH],
Exergaming [MeSH], Virtual Reality Exposure
Therapy [MeSH], Virtual Reality [MeSH], Telereha-
bilitation [MeSH], Telemedicine [MeSH], Wearable
Electronic Devices [MeSH], Wearable technolo-
gy, Telehealth, smart healthcare, and Connected
healthcare. To identify studies targeting physical
activity and rehabilitation, we used the search
terms Exercise [MeSH], Warm-Up Exercise
[MeSH], Physical Conditioning, Exercise Therapy
[MeSH], Physical Fitness [MeSH], and physical
activity questionnaire. Studies targeting rheumat-
ic disease population were identified using the
following search terms: Spondylarthritis [MeSH],
Spondylitis, Ankylosing [MeSH], Spondyloarthrop-
athies [MeSH], Arthritis, Psoriatic [MeSH], Arthri-
tis, Rheumatoid [MeSH], and spondyloarthritis.
Afterwards, reference lists of the included studies
were screened for relevant publications.

Selection process

Search results were extracted into a Mic-
rosoft Excel spreadsheet. Study selection was
performed by two independent researchers (HE,
BDS). If there was a disagreement, the record
was assessed by a third investigator (BTA). After
removing duplicate articles, the first step of the
selection process was title screening, followed by
abstract screening, and finally full-text screening.
Abstracts derived from the same study as a se-
lected article and reporting similar results were
excluded in favour of the article.

Data collection process and data items

Data from each report were extracted by two
researchers independently. The following data were
extracted from the included studies: authors, coun-
try of the study, year of publication, study design, in-
clusion and exclusion criteria, population, numbers
of IRD patients and control groups, age, and sex of
participants. As for rehabilitation, the following were
collected: target, type of intervention, frequency,
setting, duration of the intervention, follow-up, out-
comes, and findings. The device of connected inter-
vention was described.

Study risk of bias assessment

Quality assessment of included studies was per-
formed using the Effective Public Health Practice
Project (EPHPP) Quality Assessment Tool for Quan-
titative Studies [25]. This tool evaluates 6 different
domains: Selection bias, Study design, Confounders,
Blinding, Data collection methods, and Withdrawals
and drop-outs. Each domain is rated as strong, mod-
erate, or weak. Based on the rating of each domain,
an overall study quality was assigned to each study
(strong, moderate, weak). The rating “Strong” was
assigned to studies having no weak-rated domain.
Studies having one weak-rated domain were rated
as “Moderate.” Studies were rated as “Weak” if they
had two or more weak ratings. Each study was rated
by two authors independently. In case of disagree-
ment, consensus was reached through discussion
within the research group.

Synthesis methods

A meta-analysis was not conceivable because
of the disparity of the included studies in terms of
intervention characteristics, and outcome measures.
As a result, the obtained data were narratively sum-
marized.

RESULTS

Study selection

The initial electronic search yielded 584 articles
through the following databases: MEDLINE, Scopus,
Web of science, and the international congresses.
After removing duplicates from the initial search, a
total of 196 articles were screened by two indepen-
dent medical doctors. Screening based on title and
abstract excluded 176 articles and left 19 articles to
be screened in full text. Of those 19 articles, 15 stud-
ies that met the inclusion criteria of this systematic
review were identified. Reasons for exclusion are
shown in the flow diagram (Figure 1). The list of el-
igible studies was sent to an expert in the field for
verification.

Risk of bias in studies

Two studies were rated as “strong,” eight as
moderate, and five as “weak”. The highest number
of weak ratings was found in the “selection bias” and
the “blinding” domains. The “Study design,” “con-
founders” and “data collection methods” domains
had the highest number of strong ratings. The details
of the methodologic assessment of included studies

are described in Table 1.
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Records identified through database searching: n= 584
Medline: n= 182
Scopus: n=224
Web of science: n= 167

International Congres : n= 11

Removal of Duplicates (n=388)

Records screened

(n=196) Exclusion based on title or abstract
(n=176)

Paediatric population (n=4)

Metaanalysis/review (n=18)

Non Rheumatic disease patients
(n=13)

Methodological study (n=6)

Not a study (n=21)

Animal models (n=2)

Articles retrieved for more

detailed evaluation (n=20)

Exclusions (n=5)

Data not workable (n=2)

Not a study (n=2)

Abstract duplicating an included
article (n=1)

Articles included in the systematic
review (n=15)

Flow diagram for systematic review

Figure 1. Flow diagram for systematic review
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Table 1. Methodologic quality assessment with EPHPP tool for quantitative studies

Study Selection bias | Study design | Confounders | Blinding Data collection | Withdrawals and Global rating
methods drop-outs

Pani D et al. (2014) Italy [19] Weak Moderate | Not applicable | Moderate Weak Strong Weak
Zernicke J et al. (2016) Germany [17] Moderate Strong Strong Moderate Strong Strong Strong
Wang Y et al. (2022) China [26] Weak Strong Strong Weak Strong Strong Weak
Z%i;?l;e:aia?;:]e zlauhe Petal Moderate Strong Strong Moderate Strong Moderate Strong
Tierney M et al. (2015) Ireland [28] Weak Moderate | Not applicable Weak Weak Strong Weak
Li LC et al. (2020) Canada [16] Weak Strong Moderate Weak Strong Strong Weak
Jacquemin C et al. (2018) France [29] Moderate Moderate Strong Moderate Weak Strong Moderate
Katz P et al. (2018) USA [30] Moderate Strong Strong Weak Strong Strong Moderate
Haglo H et al. (2021) Norway [31] Weak Strong Strong Moderate Strong Moderate Moderate
Piga M et al. (2014) Italy [32] Weak Strong Strong Weak Strong Moderate Weak
Allam A et al. (2015) Switzerland [33] Strong Strong Strong Weak Strong Strong Moderate
Lorig KR et al. (2008) USA [34] Weak Strong Strong Moderate Strong Moderate Moderate
Tada et al. (2022) Japan [35] Strong Moderate Not applicable Weak Strong Strong Moderate
Labat et al. (2022) France [36] Moderate Strong Strong Weak Moderate Moderate Moderate
Paul et al. (2024) UK [37] Strong Moderate Not applicable Weak Moderate Moderate Moderate

Study characteristics

The included studies were published between
2008 and 2024. Ten of them were conducted in Eu-
rope (France, Spain, ltaly, Germany, Norway, Ire-
land, and United Kingdom) [17, 19, 27-29, 31-33,
36, 37], two in USA [30,34], one in China [26], one
in Japan [35], and one in Canada [16]. Of the includ-
ed studies, nine were randomized controlled trials
(RCT), three were non-randomized intervention tri-
als, one was a cross-sectional study, one was a pro-
spective observational study, and one was a case
control study.

At the end of follow-up, the total study population
size was 1769. The mean age was specified in 11 ar-
ticles and ranged from 31.20 to 61.86 years [16, 17,
19,26, 27, 29, 30, 32, 33, 36, 37]. One study speci-
fied the median age that was 66 years (Inter-Quartile
Range (IQR) : 59-74) [35]. The mean disease dura-
tion was specified in 8 articles and ranged between
6.7 and 14.8 years [17, 26, 29-33, 37]. One study
specified the median disease duration that was 5.3
years (IQR: 1.1-11.5) [35].

Twelve studies included RA patients with a pop-
ulation size of 900, a mean/median age ranging from
53 to 66 years, and a mean/median disease duration
ranging from 5.3 to 14.8 years [16, 17,1 9, 27-35].
Five studies included SpA patients (n = 308) of which
two studies included axial SpA (axSpA) patients (n =
124) [29, 37], two studies included ankylosing spon-
dylitis (AS) patients (n = 163) [26, 36], and one study
included 21 SpA patients with no precision of the dis-
ease subtype [31]. The mean age and disease dura-

tion of SpA patients ranged from 31.2 to 52.3 years
and from 10.1 to 16.2 years, respectively. Three
studies represented outcome results of a combined
population regardless of the diagnosis;

Lorig et al. included 866 patients with at least
one of the following diagnoses: RA, fibromyalgia
(FM) and osteoarthritis (OA) [34], Jacquemin et al.
included 157 patients with RA (n = 83) and axSpA
(n = 74) [29], and Haglo et al. included 40 patients
with RA (n = 12), SpA (n = 21), and systemic lupus
erythematous (SLE) (n = 7) [31].

Physical activity was targeted by 8 studies [16,
28-30, 33, 35-37] while 10 studies focused on per-
formance-based physical function [17, 19, 26-28, 31-
35] and 4 studies targeted mobility [19, 26, 32, 37].
Two studies targeted both physical activity and per-
formance-based physical function [28, 35] and one
study targeted both physical activity and mobility [37].

The used connected elements were smartphone
applications in 4 studies [26, 27, 29, 31], a web-
based intervention in 3 studies [33, 34, 37], a sense-
wear armband (SWA) device in 2 studies associated
with a web application [16, 28], an activity tracker in
two studies [29, 36], a Fitbit and a Fitbiz in one study
[16], a novel telemonitoring device in 2 studies [19,
32], a Wii console in one study [17], a wearable triax-
ial accelerometer in one study [35], and a pedometer
with a brochure in one study [30]. The intervention
period lasted from one week to 12 months.

Characteristics of the included studies and the
description of the wearable devices were detailed in
Table 2.
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Follow-up
period
12 months

Results of individual studies and synthesis
of results

Results of the intervention studies on primary and

Monitoring
on the website

secondary outcomes are summarized in Table 3.

Primary outcomes

Primary outcomes consisted of the physical ac-
tivity outcomes and rehabilitation outcomes, which

30 minutes 5 days per | Data recorded

Intervention period
week

Frequency/

included mobility, physical function, and perfor-
mance.

Physical activity

All the 8 studies targeting physical activity fo-
cused on overall physical activity. The study pop-

Devise
website

ulations included patients with RA in 4 studies, AS
in two studies, axSpA in one study, and RA and
axSpA in one study. Assessment tools to evaluate
the effectiveness of wearable devices in promoting
physical activity were: number of daily steps, inten-
sity and daily time of activity, gait speed, duration

Physical activity,

Target
mobility

of moderate/vigorous physical activity (MVPA), and
the International Physical Activity Questionnaire
(IPAQ). Connected elements were: Fit Bit Flex and
SWA, Withings Activity Pop, wearable activity track-
er (Garmin Vivofit 4), a wearable triaxial accelerom-
eter, Pedometer, and a web-based intervention.

regularly (three or more
times per week)
comorbidities that may
interfere with taking part
in a regular exercise

Exclusion criteria
joint replacement within

the last six months

Wearable devices revealed positive outcome in

; the study of Katz et al. [30]. These researchers re-

g g ported significantly step increased counts in RA pa-
o % § tients using pedometer (PED)-based intervention
E _;ig compared with RA patients receiving therapeutic
é g § education.

confirmed axSpA for more | already exercising

than one year
access to the internet at

Inclusion criteria
home

Li LC et al. showed significantly higher mean time
spent in MVPA and daily steps at week 9 in RA pa-
tients using Fitbit Flex2 and a SWA device compared
to control group but not significantly higher at weeks
17 and 26 [16]. Likewise, Jacquemin et al. demon-
strated similar number of steps per day in RA and
axSpA patients using an activity tracker compared to

Mean age
(years)
+12

50

healthy controls at 3 months [29]. Alam et al. found
an increase in mean minutes spent on exercise over
time for RA patients with access to the social support

50) 54%

Population (n =)
axSpA (n =
females

sections and gaming using a web-based intervention
[33]. However, Tierney et al. did not identify correla-
tions between all items of the short form IPAQ after
7 days of ordinary daily activity of RA patients moni-
tored by a SWA armband [28].

Rehabilitation

Paul et al. (2024)

Authors (Year)/
UK [37]

Country

There were 9 studies interested in rehabilitation
for improving performance-based physical function
via wearable devices among rheumatic disease pa-
tients. Different studied fields were: hand strength,
cardiorespiratory fithess, and muscle endurance.

AS: Ankylosing Spondylitis, SpA: Spondyloarthritis, axSpA: axial SpA, RA: Rheumatoid Arthritis, OA: Osteoarthritis, FM: Fibromyalgia, SLE: Systemic Lupus Erythematosus, ASDAS: Ankylosing

Spondylitis Disease Activity Score, DAS28: Disease Activity Score, bDMARD/cDMARD: biologic/conventional disease modifying antirheumatic drug, MVPA: moderate/vigorous physical activity,
HIIT: aerobic high-intensity interval training, PT: physiotherapist, ROM: range of movement, BMI: Body mass index, AG: application group, SG: standard supervised group, G1-2: group 1-2, MCP:

metacarpophalangeal, NS: not specified
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Efficacy of connected devices in promoting physical activity...

There were 4 studies targeting mus-
cle strength performance among patients

— Muscle Strength
with IRD. There were 3 case-controlled

studies, and one was a single arm inter-
vention. Three studies focused on hand
strength and one study targeted nine
groups of muscles of the neck, shoulders,
elbows, grips, hips, and knees. Wearable
devices used were: care hand application
available on smartphones, sphygmoma-

telerehabilitation device with

remote monitoring capabilities, and Wii
console. There were 2 studies that have

nometer,

function questionnaires assessing hand

employed performance-based physical
strength [19, 27].

A significantly increase in muscle

strength was noted in all studies [19, 27,
icant increase in grip and pinch strength

32]. Indeed, Piga et al. reported a signif-
measured through a sphygmomanome-
ter in experimental group than controls
[32]. As for the single arm study, Hand
algofunctional Dreiser’s index of patients

with RA and grip strength have shown a
significant improvement after a 12-week
of hand rehabilitation program [19].

In the study conducted by Zernicke
J et al., there was a significant improve-
ment of strength in nine groups of mus-
cles (neck, shoulder, elbow, grip, hip,
knee) at 12-week with no significant
difference between both RA groups re-
ceiving home-based animated physical

activity program using a Wii console ver-
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ities of the Arm, Shoulder, and Hand

tation programs with no significant effect
for the shortened version of the Disabil-
questionnaire (QuickDASH) [27].
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— Cardiorespiratory fitness

Cardiorespiratory fitness among IRD patients
was investigated in 3 papers. Assessment tools
were maximal oxygen uptake (VO2max), respiratory
tests, and 6-minute walk test (6-MWT).

Following home-based programs targeted by
mobile applications resulted in a significant improve-
ment of respiratory tests and VO2max in 2 studies
[26, 31]. In fact, Wang et al. found a significant be-
tween-group differences for change from baseline
of VO2max favoring the intervention group of Anky-
losing Spondylitis (AS) after 16 weeks [26]. Howev-
er, after 6 supervised high-intensity interval training
(HIT) sessions guided by an application for RA and
SpA patients, the increase of VO2max from baseline
was not significant compared to control groups [31].

Walk tests were also improved in a RA group
using a home-based animated physical activity pro-
gram via a WII console without a significant differ-
ence between experimental and control group [17].

— Muscle endurance

Improving muscle endurance has been re-
searched in 4 studies. Connected devices were:
web-based interventions (two studies), smartphone
application (one study), and a SWA armband (one
study). The effectiveness of a connected program
was proven in two studies.

Wang et al. found significant improvement in
back extensor endurance test favoring the interven-
tion group of AS patients undergoing a home-based
physical activity program guided by a smartphone ap-
plication for 16 weeks [26]. The same result was con-
cluded by Allam et al. [33] who showed that the mean
time spent on self-training was higher for RA patients
with access to social support and gaming (p = 0.02)
compared to control group with no website access.

However, Kate et al. did not find a significant
difference between exposed and non-exposed RA
patients on time spent on aerobic, stretching, and
strength exercises monitored by internet self-man-
agement program for exposed patients [34]. Tier-
ney et al. published closed negative findings in RA
patients regarding the total energy exposures as-
sessed by a SWA armband during ordinary daily ac-
tivities for a week [28].

— Mobility

Mobility was assessed in 3 studies including
range of motion (ROM) of cervical spine, hip joints,
ROM of the hand, the fingers, and the wrist. In the fol-
lowing study, there were significant differences for the
ROM of cervical lateral flexion and hip abduction be-
tween-group, favouring the intervention group of AS
patients undergoing a home-based physical activity

program guided by a smartphone application for 16
weeks [26]. Similarly, there was a significant improve-
ment in ROM of fingers and wrist of patients with RA,
after a 12-week hand rehabilitation program using a
novel telerehabilitation device with remote monitoring
capabilities [19]. However, in the study conducted by
Piga et al, there was an improvement in hand ROM
for RA patients monitored by portable device without
a significant difference with controls [32].

Secondary outcomes

An overview of the studies examining secondary
outcomes such as disease activity, fatigue, and func-
tional impairment is presented in Table 2.

Disease activity

Six studies were interested in searching the im-
pact of wearable devices on disease activity among
rheumatic disease patients: RA (n = 3), AS (n = 2)
[26, 30, 32, 35, 36]. Different wearable devices were
Pedometer, triaxial accelerometer, a wearable ac-
tivity tracker, telemonitoring portable device, and
a smartphone application. The follow-up duration
ranged from 12 weeks to 36 weeks. The used dis-
ease activity scales were the Disease Activity Scale
28 (DAS 28), and the Rheumatoid Arthritis Disease
Activity Index (RADAI) for RA patients and the An-
kylosing Spondylitis Disease Activity Score using
C Reactive Protein (ASDAS-CRP), the Bath Anky-
losing Spondylitis Disease Activity Index (BASDAI),
and number of flares for SpA patients.

In RA, the use of wearable devices improved
the disease activity in two studies. Devices were a
Pedometer and a telemonitoring portable device. In
fact, Katz et al. showed that the RADAI improved
in Pedometer group and Pedometer + step targets
group after 10 and 21 weeks of intervention [30].
In the other study, authors noted a reduction in the
DAS 28 in RA patients using telemonitoring portable
device for hand rehabilitation (1.8 at baseline to 1.4
at week 12) [32]. However, authors did not find a sig-
nificant difference with controls.

Regarding AS, the use of a wearable device
improved disease activity parameters in one study
without a significant difference with controls. Indeed,
disease activity parameters decreased significantly
for patients with AS undergoing wearable assisted
home based exercises from baseline to 16-week
follow-up (p = 0.03 for ASDAS, p = 0.004 for BAS-
DAI) [26]. Labat et al. found a significant decrease
in number of flares after a 12-week physical activity
program assisted by a wearable activity tracker [36].
However, there was no significant difference com-
pared to the non-tracker group.
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Health-related quality of life, fatigue, and pain

Five studies were interested in assessing the
impact of wearable devices on health-related qual-
ity of life for patients with RA. In fact, in the study
conducted by Katz et al., the Health Assessment
Questionnaire (HAQ) improved significantly in the
experimental group compared to controls after 21
weeks of physical activity program monitored by a
pedometer [30]. Similarly, there was a statistically
significant improvement of the HAQ after 12 weeks
of home rehabilitation exercises for the hand using
a telemonitoring portable device but without a signif-
icant difference with control group [32]. Unlike Zer-
nicke et al. who have not found a significant change
after 24 weeks of physical activity targeted by a Wii
console [17]. In axSpA patients, Paul et al. found a
significant improvement of quality of life indexes 6
and 12 months after an exercise program guided by
a website [37].

According to fatigue, there was a statistical trend
for the Pedometer group to reduce fatigue scores
more than the Educational group by 21 weeks in the
study conducted by Katz et al. [30]. For Li LC et al.,
there was not a significant improvement between
both RA groups (delayed and immediate group) after
the use of a SWA [16].

As for pain, there were 3 studies assessing the
improvement of pain via wearable devices using the
Visual Analogue Scale (VAS).There was a statisti-
cally significant adjusted mean difference in the VAS
in one study [16]. However, pain decreased in exper-
imental arm without a significant difference with con-
trols in one study [32], and there was no significant
effect on pain and stiffness intensity in another [27].

DiscuUssION

Our systematic review investigated whether
wearable devices could promote physical activity
and rehabilitation in patients with IRD. There are
few studies in the literature investigating the effect of
those tools on IRD patients. For that, in this paper,
we tried to summarize different studies in order to
draw a conclusion.

The findings showed the increase of physical
activity parameters with a significant difference be-
tween interventional and non-interventional groups
in only one study. Regarding performance-based
physical function, there were improvements of hand
strength, cardiorespiratory fitness, and muscle en-
durance for most exposed groups to wearable devic-
es. As for mobility, joints motions were also improved
after the exposed period. Wearable devices had also

positive outcomes on disease activity, pain, fatigue,
and on health-related quality of life.

Disability and functional impairment are frequent
among patients with IRD [38, 39]. They are caused by
pain and limitation of joint mobility [40, 41]. They lead
to alteration of work productivity and to dependence
[42]. Physical therapy and exercises are recommend-
ed for patients with IRD except flares and are often
prescribed in order to improve the physical function
[43]. However, following a well-defined physical ther-
apy intervention program and adhering to physiother-
apist sessions are not always obvious [44].

In this context, wearable devices were devel-
oped to promote physical function and to encourage
patients with rheumatic diseases to apply to at-home
exercises in order to enhance their quality of life.
There are some controversies regarding the gain
obtained from these interventions.

Indeed, a recent review showed significant ef-
ficacy of eHealth-supported home exercise inter-
ventions on improvements of pain, physical activity,
and quality of life in patients with osteoarthritis of the
knee [45]. Another one showed the efficacy of phys-
ical therapy given by telerehabilitation on shoulder
pain and disability [46].

Telematic behavioral modification techniques
were also effective options for the management of
anxiety and depressive symptoms in patients with
chronic musculoskeletal pain [47].

However, a meta-analysis of Randomized Con-
trolled Trials conducted by Xie et al. did not find evi-
dence of internet-based rehabilitation to improve phys-
ical function among patients with osteoarthritis [22].

The application of those devices has certain
limitations, which can reduce their effect. There are
different conditions related to the patient such as co-
morbidities or to the device himself. In fact, in a re-
cent Systematic Review and Meta-Analysis, telem-
atic behavioral modification techniques did not seem
to be effective on reducing the stress among patients
with chronic musculoskeletal pain [47]. As for adher-
ence, a recent systematic review with meta-analyses
showed that digital rehabilitation programs were ef-
fective at improving therapeutic exercise adherence
for patients with musculoskeletal conditions at inter-
mediate follow-up, but not at short- and long-term
follow-up [48]. Patient satisfaction is also an import-
ant condition that may influence patients’ adherence
to wearable devices. Indeed, Amin et al. provided in
their systematic review some evidence of satisfac-
tion with Telerehabilitation among patients with mus-
culoskeletal disorders [49]. The cost is considered
as another condition related to the use of wearable
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devices. In fact, home-based exercises using wear-
able devices may be expensive for some ones. How-
ever, some studies showed cost saving per patient
of £38.57 related to telehealth and telerehabilitation
services for physical therapy for people with mus-
culoskeletal conditions [50, 51]. But those results
were not linked to long-term cost-benefit. However,
the application of wearable devices use in physical
activity and rehabilitation of IRD patients should be a
part of a multidisciplinary management for these pa-
tients, including sports medicine and physical med-
icine and rehabilitation specialists. This helps set
up adequate protocols and choose the appropriate
evaluation tools and questionnaires to improve the
uniformity of outcome evaluation.

Limitations

There are several potential limitations related
to our study that should be considered. First, the
number of studies regarding this topic is limited.
This can be explained by the novelty of this area
of focus. However, we included only English and
French papers; there are possibly interesting stud-
ies in other languages. Besides, most of random-
ized controlled trials included a little number of par-
ticipants which may influence results. Furthermore,
the follow-up duration was not long enough. There
was only one study, which has been extended at
12 months. There was a lack of assessment on the
prolonged effect of wearable devices in promoting
physical function. Finally, even though our system-
atic review showed positive results, it is important
to keep in mind that the selected studies included a
heterogeneous population in terms of disease du-
ration as exercise can be more difficult in patients
with longstanding IRD.

CONCLUSION

Physical activity and rehabilitation via wearable
devices are a promising method for patients with
IRD to enhance their physical function at home. The
main purpose of this review is to identify the efficacy
of wearables that provide rehabilitation programs for
this vulnerable population that still exposed to dis-
ability. The results of this study indicate that there
is always a benefit of wearables tools. Their utiliza-
tion is simple and safe. They could improve physical
activity and different fields of rehabilitation, perfor-
mance-based physical function, and mobility without
harming patients’ health. However, further studies
with large population sizes and long-term follow-up
are needed to make reliable conclusions.
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CbBPEMEHHU NOAXOAU 3A OLLEHKA HA CBBbP3AHOTO CbC 3APABETO
KAYECTBO HA XUBOT NPU CUCTEMEH Nynyc EPUTEMATO3YC

[. Nenuesa'?, [1. Bakanos?, Bn. Bosagxuea'?, M. UBaHoBa'?, H. CTounos'?

'KnuHuka no pesmatonorusi, YMBAJ “Cs. ViBaH Puncku” — Cocusi
2Kategpa no pematonorus, MeguumHcku yHuepcuteT — Codus
3Kategpa no cmanonorusi n natodgpusmnonormsi, MeguumnHcku yHusepcuteT — Codus

Pestome. CucmemHusim nynyc epumemamo3yc (CJ1E) e XxpoHU4HO aemoumMyHHO 3aborisieaHe ¢ pa3HoobpasHu
KIMUHUYHU riposisu. HaepemeHHama duazHo3a u oueHkama Ha borecmHama akmueHoOCm ca OCHO8orloaza-
wu 3a onpedensHe Ha onMuMariHa meparnesmu4yHa cmpameeausi 3a eceku rnayueHm. [pe3 nocnedHume de-
cemunemusi npo2Ho3ama Ha nayueHmume cuc CJIE ce nodobpu 3HayumesiHo. Bbrpeku moea dopu npu rpa-
8UJTHO JleYeHUe U nocmuaHama pemucusi Kayecmeomo Ha xusom (Qol) ocmasa yyecmeumesnHo MOHUXEHO.
Tosa nod4epmasa eaxxHocmma Ha OueHKama Ha cebp3aHomo CbC 30pasemo Ka4ecmeo Ha xueom (HRQoL)
8 KomrekcHuUsi nooxod kbm nayueHmume cbe CJIE. LisnocmHama npedcmasa 3a 06uj0mo cbCmosiHue Ha
nayueHmume obxeauwja He camMo hu3U4eCcKomo, HO U MCUXUYecKomo u coyuanHomo um bnazononyyue. lpe3
rnocrnedHuUmMe 200UHU MHOXECMB0 8bMpocHUYU 3a QoL ce u3nonzeam ece Mo-wupoKo 8 peemamorioauyHama
npakmuka. eHepudyHume ewbrpocHUyu, kamo Short Form-36 (SF-36), no3sonseam cpasHeHue mMexoy pas-
NuYHU 3aborisieaHus], HO He 8UHa2u ca 00CMambYHO Yy8CmeUMEeHU KbM CreyugbudHU KIUHUYHU CUMITMO-
mu npu CJIE. Om ceosi cmpaHa nyrnyc-crneyuguyHu 8brnpocHUyU, kamo LupusQoL, SLEQOL, LupusPRO u
L-QoL, npedocmassam no-npeyusHa uHgopmayusi, oyeHsisallku MHOXecmeo acrekmu Ha 3abosisieaHemo u
ricuxocoyuanHume npexuesisaHusi Ha nayueHmume. CbepeMeHHUMe fpenopbKu noddyepmasam 3HaqyeHue-
mo Ha uHmeepupaHemo Ha oueHkama Ha HRQoL e pymuHHama KnuHUYHa rpakmuka u Hay4yHume u3crneo-
eaHusi. JlumepamypHusim 063op nod4Yepmasa Hapacmeaujama porsisi Ha flynyc-crneyuguyHUme 8brnpPoCHUYU
8 KIUHUYHUMe u3numeaHusi U rnocmassi KpUmu4HUsi 8bIpoc 3a msaxHama eghekmugHoCm U rpuioxumMocm &
exe0HesHama npakmuka c uen nodobpsieaHe Ha MeduUyUHCKama 2puxa.

Knroyosu dymu: CcucmemMeH 1yryc epumemMamogsyc, Ka4eCmeo Ha »xueom, ﬂyI'IyC-CI'IeL(Uqu'-IHU 8bl1poCHUUU

6GonsAemMOoCT 1 HaTpynBaHETO Ha yBpexaaHus. Xpo-
HM4HaTa ynotpeba Ha KOpTMKOCTepouan — Makap 1
XW3HEHOBaXHU 3a NeYeHneTo, YeCcTo BOAM A0 3Ha-
YATENHW HeXenaHu cbOnTUs, KOMTO AOMbIAHUTENHO
BMOLLABAT KA4eCTBOTO Ha XUBOT Ha nauueHTute [1].
Bbnpekn pernctpMpaHeTto Ha HOBW MOMEKynu oT
knaca Ha 6uonormyHuTe 60NEecTonpPOMEHSAWN aH-
TupeBMaTuyHM nekapcrtea (6BMAPJT) n 3HaunTen-

BbBEOEHUE

CuctemHuat nynyc eputemartosyc (CJI1E) e xpo-
HWYHO aBTOMMYHHO 3abonsiBaHe, KOETO OKa3Ba 3Ha-
YMTENHO Bb3OENCTBMNE BbPXY CBbP3aHOTO CbC 3a4pa-
BETO KayecTBO Ha >xuBoT (HRQoL). 3abonseaHeTo
Ce XxapaKTepusupa C LUMPOK CMEKTbP OT KIMHUYHM
NpOsiBX, BKIMIOYUTENHO acTEHO-aAMHaAMWYEeH CUHA-

poM, apTpuT, 6BOPEYHO 1M HEBPOMOrMYHO 3acsiraHe,
KaKTO M KOXHWM MPOMEHU, CbNpoBOAEHN C nabopa-
TOPHU 1 CEPONOrMYHN OTKMOHEHUS. JonbnHUTENHU
YCMNOXHEHWs, KaTo CMOHTaHHM abopT U MbpPTBU
paxaaHus, apTepuarnHa unuM BeHO3Ha Tpombo3a
(ocobeHo npu HanuuMe Ha aHTudocdhonMnuaeH
CVHOPOM) M MOBULLIEH PUCK OT CbpAEYHO-CbAOBWU
3abonsiBaHUsA, OOMPUHACAT 3a AbNrocpovHata 3a-

HMS UM NPUHOC 3a MOHMXaBaHETO Ha GomnecTHaTta
aktmBHocT, CJIE npogbmkasa ga oka3Ba CEpUO3HO
Bb3AENCTBME YpPE3 MEepCUCTUpaLLM CUMMMTOMMU KaTo
ymopa u genpecus [2, 3]. Tean cMMnToMM YecTo Mo-
ka3BaT cnaba kopenaumsi ¢ akTMBHOCTTa Ha 3abons-
BaHETO, HO 3HaunTenHo Browasat HRQoL. CbBpe-
MeHHUTE Modenn pasgenat cumntomuTe Ha CIE Ha
aBe kareropuu: Tun 1 — cuMnTOMM, NPeau3BrKaHU
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OT Bb3naneHne 1 obMKHOBEHO MOAMEXaLLM Ha Neve-
HWe C MMyHOCynpecaHTu, U Tun 2 — CUMNTOMW KaTo
ymopa 1 Aenpecusi, KOMTO YeCTo nepcucTmpar gopu
npw HACKa aKTUBHOCT Ha 3abornsBaHeTo [4]. ToBa pas-
rpaHMyeHne Moxe ga obsicHu cnabaTta Bpb3ka Mex-
ay HRQoL v TpagmumoHHnTe MapKkepu 3a akTUBHOCT
Ha 3abonsiBaHeTo, kaTo nogyepTaBa He0bXoaMMOCT-
Ta OT UHTerpmpaHe Ha oueHkute Ha HRQoL B uanoct-
HaTa rpwxa 3a naumeHTtute cbe ClE.

CBbBPEMEHHMU MPEMNOPBKU U 3HAYMMOCT
HA OLIEHKATA HA HRQoL

OntumanHuTe TepaneBTuyHn uenu npu CJIE
BKMIOYBAT MOCTUraHe 1 MNogabpXaHe Ha pemucus,
AeduHpaHa cnopea KOHCeHcyca 3a onpegeneHue
Ha pemucus npu CIE (DORIS), unu cbctosiHve Ha
HMCKa aKTMBHOCT Ha 3abonsBaHeTo (LLDAS) [5, 6].
MapanenHo c ToBa, oueHkata Ha HRQoL 3aema Bce
No-3Ha4YMMO MSICTO B CbBPEMEHHUTE KIMHUYHU Npe-
nopbku. NMpenopbkute Ha EBponenckus anmaHc Ha
acoumauunTe no pesmartonorus (EULAR) Hacbpya-
BaT pyTuHHaTa oueHka Ha HRQoL npu Bcsko knu-
HU4YHO nocelleHue [7]. CTpaTteruaTa “nekysan OO
nocturaHe Ha uenta” (treat-to-target, T2T) noctass
akueHT Bbpxy ontumMmuanpaHeto Ha HRQolL, Hapea ¢
KOHTpOra Ha akTMBHOCTTA Ha 3abonsaBaHeTo [8]. Oc-
BEH TPAAMLMOHHUTE KMMHUYHU NOKa3aTenu oueHKa-
Ta Ha HRQoL npegoctaBa xonuctnyHo pasbupaHe
3a TexecTTa Ha 3abonsBaHeTo 1 edpeKTMBHOCTTa Ha
TepaneBTUYHUTE MHTEPBEHLMN.

OLEHKA HA KAYECTBOTO HA XUBOT (QoL)

OueHkaTta Ha kadecTBOTO Ha xmBOT (QoL) npwu
nauneHt cbe CIE ce n3BbpLUBa Ype3 reHepuyHn 1
cneundmyHn 3a 3abonsiBaHeETO BbNPOCHUUM. leHe-
PUYHUTE MHCTPYMEHTU, kaTo SF-36, ca npunoxmmm
B pasnu4YHM MomyrauuMmM U Mo3BONsiBaT CPaBHEHWE
mexay CIIE n gpyru 3abonsBaHus. Jlynyc-crneum-
duyHuTe BbAPOCHULN, KaTo LupusQol, SLEQOL un
LupusPRO, ca no-4yBCTBUTENHU KbM CREeLUUYHN-
Te XapaKTepuCTUKM Ha 3abonsiBaHETO U NPOMEHUTE
B HeroBaTta aKTMBHOCT, YNaBsiKu MHOXECTBOTO Mnpe-
OV3BMKaTENCTBA, C KOUTO Ce CONMbCKBAT NauueHTUTe
cbe CJIE. BaxHo e ga ce HanpaBu pasrpaHuyveHue
mexay QoL n HRQoL, ts1 kato dokycbT Ha HRQoL
e Bbpxy BnuaHueto Ha CJIE n npoBexgaHoTo ne-
YeHVEe BbPXY KIMMHUYHUTE pe3ynTaTh, BKIHOUYUTESTHO
CMMNTOMU 1 PYHKUMOHAMHW OrpaHnyeHuns. VHCTpy-
MeHTU kaTto L-QolL obxBaliar pasnuyHu namepeHus
Ha »wuBoTa cbc CJIE n ocurypsisat no-gobpo pasdu-
paHe Ha Bb3OeNCTBMETO Ha 3abonsiBaHeTo. NHTerpu-
paHeTo Ha Te3n BbMPOCHULM B KNMHMUYHATa NpakTuka

N N3crenBaHusTa e oT CbLLIECTBEHO 3HA4YEHUe 3a Orn-
TUMMN3NpPaHe Ha TepaneBTuYHUTE cTpaterun [9, 10].

NMCUXOMETPUYHUN CBOUCTBA
HA BBMPOCHULUUTE

Mpu oueHkaTa Ha HRQoOL e oT cbLuecTBeHO 3Ha-
YyeHve da ce Nno3HaBaT NCUXOMETPUYHUTE CBOWCTBA
Ha M3non3BaHns BbNPOCHWK, @ UMEHHO HageXaHOCT,
BanMOHOCT U 4YyBCTBUTENHOCT. HagexgHocTTa us-
MepBa MoCrnefoBaTeNHOCTTa Ha BbMPOCHUKA Ypes3
BbTpewHa cbrnacysaHocT (KpoHbax a > 0,70) u
NMOBTOPHOTO M3MNon3BaHe Ha TecTa (KoeduLumeHT Ha
Kopenaumsa Ha NupcbH, r). BanngHocTtTa onpeaenst
Aany BbMPOCHUKLT M3MepBa LenTa CM U BKIYBa
pasnuUYHN BMAOBE BanMOHOCT (HAa CbObPXKaHMETO,
KpuTepuanHa, KOHBEepreHTHa W OUCKPUMMUHAHTHA).
YyBCTBMTENHOCTTA Ce OTHacsa A0 CroCcOoBHOCTTa Ha
ckanata ga oTKpvBa MPOMEHU B CbCTOSIHUMETO Ha
naumeHta npe3 BpemeTto. Hakpas, floor n ceiling
edekTuTe onuceaTt yyacTHUUMTE, KOUTO noryyasat
Hal-HUCKUTE WM HaW-BUCOKUTE Bb3MOXHW pe3yr-
TaTu, KOETO MOXe [a OrpaHuMyM Bb3MOXHOCTTa Ha
BbNPOCHUKA Aa ynaes Bapuauuun. PaszbupaHeTto u
MPUINOXEHNETO Ha Te3W MCUXOMETPUYHU MPUHLIMNK
rapaHTupat npaBuiHUsE M300p U MHTepnpeTauns Ha
BbnpocHuumTe [11].

Llenta Ha TO3M nperneg e ga cuHTe3Mpa Cb-
LLlecTBYyBaLLlaTa nMTepaTypa, 3a Aa OCUrypu LUsanocT-
HO pa3bupaHe Ha XxapaKTepuUCTUKUTE, NpeaMMcTeaTa
N OrpaHu4eHnsTa Ha pasfUYHUTE UHCTPYMEHTU 3a
OLeHKa Ha Ka4yecTBOTO Ha XuBoT (QoL), n3nonasaHu
npu cuctemeH nynyc eputematosyc (CJIE).

CTPATErMA HA U3CNEABAHETO

M3BbpieHo Oelle cucTemaTMyHO TbpCeEHe B
enekTpoHHu 6a3n ganHu (PubMed, Scopus) Ha ny6-
NVKyBaHW METOOUKM 3a OLEeHKa Ha KavyecTBOTO Ha
*mBoT (QoL) npu naumeHTM CbC CUCTEMEH fynyc
eputematosyc (CJIE). TbpceHusata BkniouBat Tep-
MUHUTE ,CUCTEMEH MNynyc epuTemMaTosyc’, ,ka4yecT-
BO Ha XMBOT" 1 ,,BbNpocHUUn®. oeHTndunumpaHu ca
1076 cTtatuu, OT KOUTO crieg nNpeMaxBaHe Ha Oyo-
nupanuTte (n = 237) octaeaTt 839. Ctatunte ca ms-
KMNoYBaHW, ako NMNCBAT MbPBUYHN AaHHW I He ca
Ha aHrnuickn esnk (n = 226). JonycHatn ca camo
opurnHanHu nscnefsaHus, ob63opu 1 MeTaaHanmau,
KOWTO pasrmnexgaTr M3Non3BaHeTO Ha BanuaupaHu
MHCTPYMEHTM 3a oueHka Ha Qol, kato 437 cratum,
KOWUTO He OTrOBapsAT Ha TOBa M3UCKBaHE, ca U3KIo-
YeHu. B kpanHa cmeTka, B aHanmsa ca BKINioYeHn 72
cTaTtum, PoKycMpaHu BbpXy reHepUYHM BbNPOCHULN
(Hanpumep SF-36, EuroQol-5D) n nynyc-cneumduy-
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HU BbNpocHuuM (Hanpumep LupusQol, SLEQoL,
LupusPRO, L-QolL), kato Ha duHanHua etan 104
cTaTuM ca W3KIMYeHW nopagu He3aZoBONUTENHO
HMBO Ha OaHHWTE B nybnukauuute. M3BbplueH e
aHanm3 CnpsMo XapaKTepUCTUKUTE Ha BbMNPOCHULIM-
Te, OLEHABaHUTE AOMENHN, MCUXOMETPUYHUTE CBOW-
CTBa M NMOCOYEHNTE CUMHK 1 criabu cTpanu (dwr. 1).

FEHEPUYHU BBLMPOCHULM

Cpen Han-4ecTo M3MNon3BaHUTE reHepUYHU BbI-
pocHuum ca SF-36v2 (The Short Form Health Survey
Version 2), EU-Q5-D5 (EuroQoL 5 dimentions),
PROMIS, ckanute 3a ymopa FACIT n FSS.

The Short Form Health Survey Version 2
(SF-36v2) e paspaboteH npe3 1998 r. BbnpocHu-
kbT SF-36v2 ce cbcToM OT 36 BbNpoca, OLeHsiIBa-
LUK KayeCcTBOTO Ha *XmBoT B 8 gomenHa: 1) Physical
functioning (PF): ®uanyecko GyHKUMOHWPaHe, 2)
Role physical (RP): OrpaHnyeHus B geniHocTuTe,
ObIDKawmy ce Ha dmsundeckn npobnemun, 3) Bodily
pain (BP): ®uanyecka 6onka, 4) General health (GH):
O6wwo 3gpase, 5) Vitality (VT): >KusHeHocr, 6) Social
functioning (SF): CouunanHo dyHKuMoHMpaHe, 7) Role
emotional (RE): OrpaHuyeHunsa B 4ENHOCTUTE, ObIKa-
LM ce Ha eMoumoHanHu npobrnemu, 8) Mental health
(MH): MeHTanHo 3gpaBse. BbnpocuTe B MHCTpyMeEHTa
OLEHsIBaT CbCTOSIHMETO Npe3 npeaxogHuTe 4 ceamu-

un. VMima ponbrnHuTeneH BbNpoc OTHOCHO MPOMEHUTE
B 34paBOCMOBHOTO CbCTOSIHME Npe3 nocneaHuTe 12
Meceua. Bcekn Bbnpoc ce oueHsiBa no ckana ot 0
0o 100, kaTo No-HNCBbK pe3ynTaT 03HavaBa Mo-yoLo
Ka4eCTBO Ha XMBOT, a NO-BUCOK — N0-A4006pO Ka4ecTBO
Ha >xuBoT. Peayntat 0 cbOTBETCTBA HA MaKCMMarHO
HapyweHue, pgokato pesyntatr 100 nokassa nunca
Ha 3acsaraHe. OcBeH TOBa Ce OTYMTaT ABa KOMMOHEH-
Ta: Physical Component Summary (PCS) n Mental
Component Summary (MCS). PCS o6obwaBa pe-
3ynrtatute oT cdepuTe, CBbP3aHN C OrpaHUYeHus,
npomstTnyawm ot dmaundeckata pyHkums (PF, RP,
BP, GH), gokato MCS o6o6LiaBa pesyntatute oT
cchepute, cBbp3aHM ¢ meHTanHoto 3gpase (VT, SF,
RE, MH) [12]. SF-36v2 e BanuaupaH 3a oueHka Ha
HRQoL npu naumentn cbe CIIE 1 e npenopb4yaH oT
British Rheumatology Society [13]. Bbnpeku ToBa
CblLeCTByBaT CbOOpaXKeHUsi OTHOCHO 4yBCTBUTEN-
HOCTTa My KbM NMPOMEHMN B 30PaBOCIIOBHOTO CbCTOS-
HMe, ocobeHo npu No-Abnru nepuogun. B noHrutyam-
HanHM npoyyBaHua SF-36 He Moka3Ba 3HauuTenHa
YyBCTBUTENHOCT MpW roguiiHa oueHka Ha HRQoL,
TbW KaTo BbMNPOCHUKBT OTpa3siBa camMO CbCTOsHUE-
TO npe3 npegxodHuTe 4 cegmuun. Opyr HegocTaThk
Ha SF-36 ca MHOXeCTBOTO BbNPOCK, KOUTO Hanarat
no-ronsiMa NPOABLIMKUTENHOCT Npu nonbneaHe [14,
15]. B npoyuBaHe ot SLICC koxoptata (Systemic

Lupus International Collaborating Clinics)

Records identified through
databases in PubMed and Scopus

Dublicate records removed

SF-36 nokasea nogobpeHne BbB BCUYKM
8 momenHa 1 B 0600LleHnTe pesyntatu
3a cusmyecko (PCS) n mMeHTanHo 3gpa-
Be (MCS) npe3 nbpBuTE 2 rogmHu, noc-

negBaHoO OT CTabMITHU pesyntartn npes

(n=1076) (n=237)
v 4
Articles excluded due to lack of full
Records screened text or language barriers
(n=839)

(n =226)

2\ cnepgawwTe 3 roguHK. ToBa Npeanonara
YyBCTBUTENHOCT Ha SF-36 B HavanHute
eTtanu creg avarHoctmumpane Ha CJIE,
_/ HO He 1 Npu ObNrOCpPOYHO 3abonsiBaHe

[16]. B npoyyBaHeTo TULIP-1 Ha 365-usa

i

[OeH nauueHTWTe, nekyBaHu ¢ AHUpO-
nymab 300 mr, nokassat nogobpeHne no
OTHOLLUEHVE Ha (PU3NYECKUS U MeHTar-

HUS KOMMOHEHT Ha SF-36, cbOTBETHO C

3.1 (OR CI 1.51, 0.94-2.44) n 3.8 TOYKM
(OR CI 1.00-2.79), kaTo Te3un pasnuku He
ca ctatuctudeckun 3Hayumm [17]. Cnepo-
) BarenHo ynotpetarta Ha SF-36 3a oueHka

) Articles excluded due to no
Records assessed for eligibility outcome of interest
(n=613) (n=437)
J
( . ) Articles excluded due to low level
Full text artl-cl-es- .assessed for of evidence
eligibility (n =104)
(n=176) S
\_ J
( N\
Studies included in the review
(n=72)
. J

Que. 1. Cenekyus Ha ny6nukayuume

Ha HRQoL e nogxogsiia 3a KpaTtkocpou-
H/ MNpOyYBaHUS UMW NPU HOBOAMArHo-
CTULMPAHM MauMeHT! C Marnka OaBHOCT
Ha 3abongasaHeTo [18]. JonbnHuTEMHO,
SF-36 ce M3non3ea KaTto MHCTPYMEHT 3a
CpaBHEHMWE Mpy eTanuTe Ha BanuavpaHe
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Ha HOBW BBLMPOCHULM, BKIOYUTENHO Nynyc-crewu-
duunm [19, 20].

Short Form-12 Health Survey (SF-12) e 6Ga-
3MpaH Ha BbrpocHuka SF-36 n npegocTaBs cxogHM
OaHHW, BKIMOUMTENHO 0606LLIeHNTe CKOpoBe 3a hu-
3uyecko (PCS) n meHtanHo 3gpase (MCS). 3Hauu-
TENHO No-ManknsaT 6pol BbLNPOCK KbM NaLMEHTUTE
ocurypsiea Mo-NecHo nonbfiBaHe Ha BbNPOCHUKA
N NpUnoXeHne B exedHeBHaTa npaktuka. SF-12 e
M3Mon3BaH 3a oueHka Ha npeaukTopu 3a HRQoL B
koxopTa ot 580 nauweHTn cbe CJIE B npoyyBaHeTo
LuLa (Lupus-erythematodes-Langzeit-Studie), kato
no-gobpoTO HMBO Ha MeWLMHCKa rpuka € CBbp3a-
HO C NO-BMCOKKN pe3ynTath 3a n3n4eckoTo 3apaBe
PCS [21].

Short Form-20 Health Survey (SF-20) e cbkpa-
TeHaTa Bepcus Ha SF-36. Ts BkmouBa 20 BbNpoca,
obeavHeHn B 6 gomenHa: umsnm4ecko yHKLMO-
HupaHe (PF), orpaHnyeHnsa B genWHoOCTUTE nopagu
dpusunyeckm npobnemun (RP), counanHo yHKLUMOHK-
paHe (SF), meHTanHo 3gpase (MH), Bb3npusaTue 3a
3gpase (HP) n gusnyecka 6onka (BP). Pesyntatute
ce oueHsiBat no ckana ot 0 go 10 n cnep ToBa ce
ymHoxaBat rno 100 [22].

Short Form-6D (SF-6D) BknouBa 6 gomeinHa,
0asnpaHn Ha n3bpaHu KOMMOHEeHTN oT SF-36, us-
nonsesamnky ctaHgapTHa metogonorusa. OcemTte Oo-
MelnHa Ha SF-36 ca pegyumpanm go 6, kato JoMen-
HBT 3a 06LLOTO 34paBe e NpomnycHart, a Te3u, KOUTo
OLIEHsIBAT OrpaHnyeHnsl B AEMHOCTUTE, AbIKaLlLmM ce
Ha PU3NYECKM N eMoLMoHanHu npobnemu, ca obe-
OVHEHU B eaunH obLw gomenH. KpanHuaT nHgekc npe-
AoCTaBs eanHMYHa ungpoBa CTOMHOCT, KOATO MOXe
[a e no-riecHa 3a HTepnpeTauns OT u3crnegoBartenm
M KIMMHULMCTM B CpaBHEHUe ¢ 0606LLeHnTEe CKOpOo-
Be Ha SF-36 [23]. SF-6D e BanugupaH 1 HagexaeH
WHCTPYMEHT 3a oueHka Ha HRQoL B mynTuetHuye-
cka rpyna naumeHTtun cbe CIIE B CALL, kato mexay
KpanHute pesyntatu ot EQ-5D n SF-6D nma cunHa
kopenauus [24]. B npoyyBaHeto LUMINA (Lupus in
Minorities, Nature versus Nurture) ce nogyepTtaBa
cnocobHocTTa Ha SF-6D ga npenckasea HaTpynea-
He Ha yBpexaaHusi npe3 xoda Ha bonectTa [25].

EQ-5D-5L (EuroQoL 5 dimentions) e reHepu-
YeH BBMPOCHUK, pa3paboTeH OT WHTepHaLuMoHan-
Ha rpyna ot uacrnegoBatenu EuroQol, oueHsiBaly
5 pomenHa: 1) MNMoaemxkHocT, 2) CamoobcnyxBaHe,
3) ObuyanHn genHoctu (Hanp.: paboTa, y4yeHe, Oo-
MakuHcka paboTa, AeNHOCTH, CBbp3aHM CbC CeMEN-
CTBOTO UK C NpekapBaHe Ha cBOGOAHOTO Bpeme), 4)
Bonku/HepasnonoxeHus, 5) TpeBoxHOCT/Aenpecusi
[26]. HannyHm ca 3 Bepcun Ha EQ-5D. OpurnHanHu-
AT BbNPOCHUK Npeasiara 3 HMBa Ha OTrOBOP 3a BCEKU

pomeliH. No-HoBaTta Bepcus Ha EQ-5D BknouBa 5
HMBa Ha OTrOBOP, KOETO NO3BONSIBa N0-006PO OTKpU-
BaHe Ha pasnukn B 30paBOCIIOBHOTO CbCTOSAHME: OT
HUKaKBW 3aTPyOHEHWS, NTEKN 3aTPYOHEHUS, YMEPEHM
3aTpygHEHVs, ToneMu 3aTpygaHEHUs 0O HEBBb3MOX-
HOCT 3a M3BbpLUBaHe Ha onpegeneHa genHoct. Cb-
LlecTByBa 1 ajanTupaHa sepcud 3a geua, EQ-5D-Y.
B ponbnHeHve, naunmeHTUTe oueHsIBaT TEKYLLOTO CU
30paBOCIIOBHO CbCTOSIHME C BM3yanHa aHarorosa
ckana (EQ-5D-VAS) B guanasoHa ot 0 go 100, kaTo
100 o3HayaBa Han-gobpoTO 3apaBe, KOETO MOXETEe
4a cv npegcrtasuTe, a 0 — Hal-NoLWOTO 34paBe, Koe-
TO MOXeTe ga cu npeactasute. CxogHute Ha EQ-5D
n SF-36 JOMEeNHN AeMOHCTpUpAaT CUnNHa Kopenauusi.
Tvi kato EQ-5D npegocTtaBs no-manko nHgopma-
Uus B CpaBHEHNE C MyNTUOOMENHOBUTE MHCTPYMEH-
Tn kaTto SF-36, Ton nmva TeHaeHumMs ga 6bae kpaTbk
N neceH 3a ynotpeba, b kato EQ-5D ce cbcTom
camo oT 5 komnoHeHTa ¢ VAS ckana n oTHema oKono
2 MUHYTM 3a nonbneaHe [24]. EQ-5D e npeBeneH Ha
MHOXECTBO €3ULN 1 Ce M3MNOoM3Ba MNpu LUMPOK Cnek-
Tbp OT 3abonsBaHus, BkmountenHo CJIE. EQ-5D
nokassa 3a40BOSIUTENHN NCUXOMETPUYHN CBONCTBA
npv rpyna naumentn cbe CIE B CALL, noTBbpaBam-
KA BanuaHOCTTa U HAOeXOHOCTTa Ha MHCTPyMEeHTa
npu CJ1E, ¢ Bb3MOXHOCT ja oTYMTa HECHOTBETCTBU-
ata mexagy HRQoL, ot egHa cTpaHa, n 6onectHaTa
aKTVBHOCT M yBpefata — OT gpyra [27].
Patient-Reported Outcomes Measurement
Information System (PROMIS) e nHcTpymeHT 3a
CaMoOLieHKa Ha 3[4paBHUSA CTaTyC NpW Bb3PaCTHU
N geua, OUeHsBaL, pasfnMyHU acrnekTu KaTto ymopa,
Bonka, HapyLleHUs Ha CbHS, U3NYECKO PYHKLMO-
HUpaHe, TPEBOXHOCT, Aenpecus u YOooBneTBope-
HOCT OT couuwanHarta ponsi. Toi e pa3paboTeH no
MHMUMaTMBa Ha HauuoHanHus 34paBeH WHCTUTYT
Ha CAL (National Institutes of Health, NIH) [28].
Kato reHepuueH BbnpocHuk, PROMIS nossonsea
CcpaBHeHWe c apyrn 60OnecTHW CbCTosSHMS U C Mo-
nynauumn ot 3gpaeu nHameugun. OtgenHuTe gomen-
H1n Ha PROMIS morat ga 6bgaT agantMpaHu Kbm
KOHKPETHO 34paBOCIIOBHO CbCTOSHME Ype3 U3Mon3s-
BaHe Ha KOMMKTPU3UPaHM afanTUBHU TECTOBE
(computerized adaptive tests, CATs) nnm upes kpat-
ku cpopmatu, kato Hanpumep PROMIS10, konTo ce
cbetom oT 10 gomenHa, oueHsaABalmM PUINYECKOTO
N MEHTarHOTO 34paBe Mpu peauua XpoHMYHM 3abo-
ngaBaHus. BbnpocuTte B Hero ca Ao ronsima cTenex
ajanTauumn Ha Krnacuyeckm BbnpocHuumM kato SF-36
n EQ-5D. NcnxomeTpuyHnte ceonctea Ha PROMIS-
CATs n PROMIS10 ca oueHeHn npu 238 ambyna-
TopHu naumneHTn ¢ nynyc B CALL, kato n agBaTta Bb-
MPOCHUKa OEMOHCTPUPAT CUITHa Kopenaums KakTo ¢
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reHepuyHnsa SF-36, Taka u ¢ nynyc-cneunduyHmus
LupusQol [29]. B gonbnHeHne, PROMIS10 e Banu-
OnpaH 1 Npu geua c nynyc, KOeTo No3BOnsiBa OLEH-
Ka u npocrnegsaBaHe Ha NeanaTpudHM naunueHTn npu
npemMyHaBaHe B 3psna Bb3pacT. ToBa € NpeauMcTBO
Ha PROMIS10 npeg gobpe yTBbpaeHNTE BbNPOCHU-
L1, KOUTO ca camo afanTpaHn 3a Ta3n Bb3pacToBa
rpyna [30].

Functional Assessment of Chronic lliness
Therapy Scale (FACIT Fatigue Scale) e eguH ot
Han-4eCTO U3MON3BaHWTE WHCTPYMEHTU 3a MU3Mep-
BaHe Ha ymMopa Npu XPOHWYHW 3ab0ornsiBaHWs, KaTo
e BanuaupaH kakTo 3a ynotpeba npu CJIE, Taka n
npu nynyceH Hedput [31, 32]. KpaTkata Bepcus Ha
FACIT Fatigue Scale ce cbcTtom oT 13 BbMpoca, us-
MepBaLlM HUBOTO Ha ymopa, JoKNnagBaHO OT nauu-
€HTUTE, KaKTO U HEMHOTO Bb3OEeNCTBME BbPXY exe-
OHEBHUTE OENHOCTM U DYHKLMOHANMHUSA KanauuTeT
npes nocnegHuTe 7 gHU. HMBOTO Ha ymopa ce oue-
HsIBa NO YeTupucTeneHHa ckana Ha JlnkepT (4 = Hu-
kakBa ymopa o 0 = mHoro ymopa). KonkoTto no-su-
COK € OBLLUMAT pesynTarT, TOJIKOBa MNO-HUCKO € HUBOTO
Ha ymopa, criegoBaTeniHo no-g4obpo e KayecTBOTO
Ha XMBOT. B post-hoc aHanuanTte Ha npoy4yBaHusaTa
BLISS-52 1 BLISS-76 He3agoBonuTenHu pesyntatu
No OTHOLLEHNE Ha Ka4eCTBOTO Ha XMUBOT ce AePUHN-
pat kato pesyntat ot FACIT-F < 30 [33]. FACIT-F e
M3Momn3BaH KaTto e4uH OT UHCTPYMEHTUTE 3a OLeHKa
Ha ymopaTa B npoy4BaHeTo LEAF [34].

Fatigue Severity Scale (FSS) e uHcTpymeHT 3a
oLeHka Ha ymopata. OpurnHanHuaT FSS ce cbeTon
oT 9 Bbnpoca u e paspaboreH ot Krupp, LaRocca,
Muir-Nash n Steinberg npes 1989 r. [35]. Bcekn ot
BbMpPOCUTE Ce oueHsABa Nno 7-todkosa JlvkepT ckana,
KaTo 1 03HayaBa ,KaTeropuMyHO He ce cbrracsiBam®,
a 7 — ,cunHo ce cbrmacsasam®. CbluecTByBaT pas-
NnYHM cut-off CTOMHOCTM B pasnuyHUTE Npoy4yBaHus,
KaTo Hamn-obLo pesyntart FSS < 4 ce cuuta 3a neka
ymopa; FSS = 4 n < 5 — ymepeHa/rpaHnyHa ymopa;
FSS =5 — texxka ymopa. FSS e BanvanpaH ycnewHo
npu nauneHtn cbe CIIE (Krupp et al., 1989). FSS e
M3MON3BaH 3a OLleHKa Ha ymoparta B peTpPOCMNEKTUB-
HO npoy4BaHe nNpu 332 ambynaTtopHM NALNEHTN CbC
CJIE B lNMonuknuHukata no pesmaronorus B [iocen-
aopd, Nepmanus [36].

CNE-CNEUM®UYHU BBMPOCHULMN

Hskonko CJIE-cneundunyHn MHCTPYMEHTa ca
npegHasHavyeHn 3a oueHka Ha HRQoL. Kbm Tax
cnagat Lupus QoL (LupusQolL), SLE-Specific
QoL Questionnaire (SLEQOL), SLE QoL Question-
naire (L-QoL), kakto u Lupus PRO. Bcuuku Tesu

BbMPOCHMLM Ca NPEMUHANN Npe3 NpoLec Ha Banu-
OnpaHe, BKNoUMTENHO 1 Ha 6bnrapcku (tabnuua 1).

Lupus QoL (LupusQol) e Haii-LumMpoko pas-
NPOCTPAHEHUAT Nynyc-cneundunyeH BbNPOCHUK 3a
OLEHKa Ha Ka4yeCTBOTO Ha >XMBOT, CBbP3aHO CbC
3gpaseto (HRQoL). PaspaboteH e ot McElhone n
cbaBTopm npe3 2007 r. 3a oLEeHKa Ha Ka4eCcTBOTO Ha
XWBOT MpU NaUMEHTU CbC CUCTEMEH Nynyc epute-
maTtodyc (CIE) B ObeamHeHoTo kpancteo [19]. OT-
ToraBa BbMPOCHWKBLT € BanuanpaH B CbeanHeHuTe
LaTn, a CbLLO Taka e Cb3fdafeHa ucnaHcka Bepcums
[37, 38]. LupusQoL e npeBeaeH Ha 77 e3uka u ce
nanons3ea B 51 gbpxasu [39]. BbNpPOCHUKBLT Cb-
abpxa 34 Bbhpoca, opraHusupaHu B 8 gomenHa:
1) ®usnuecko 3gpase, 2) bonka, 3) MNnaHupaHe, 4)
WMHTUMHM OTHOweHus, 5) TexecT 3a okonHute, 6)
EmoumoHanHo 3gpase, 7) BbHweH Bua, 8) Ymopa.
Bbnpocute obxBallar nocnegHuTte 4 cegmMuum n ce
oLeHsiBaT Ype3 5-ToukoBa ckana Ha JlukepT, Bapupa-
La oT ,npe3 uanoTo Bpeme” Ao ,Hukora“. CpegHute
pesyntaTn OT AOMeNHUTE ce npeobpasyBaT B CTOW-
HocTu oT O go 100, KaToO MO-BMCOKUTE CTOMHOCTMU
oTpassBaTt No-4obpo KayecTBO Ha XuBoT. [lonbnea-
HETO Ha BBMPOCHMKA OTHEMA CpeaHO 4.6 MUHYTW.
OpwuruHanHaTta 6putaHcka Bepcust Ha LupusQol ge-
MOHCTpMpa OTIIMYHU NCUXOMETPUYHK CBONCTBa. Ba-
NNOHOCTTa No KPUTEPUIA € OLleHEeHa Ypes CpaBHEHME
Ha JOMEWNHNTE CbC CXOAHN AoMenHn Ha SF-36, kato
nogobHW pe3yntatu ca HabnogaBaHu Npu Banvau-
paHeTO Ha amepuKaHcKaTa M MchaHcKkata Bepcwus.
LupusQoL npuTtexaBa AUCKPUMUHAHTHA BaNMOHOCT,
KOeTO Mo3BOfsiBa pasno3HaBaHe Ha MauuMeHTn c
pasfnunyHa akTMBHOCT Ha 3ab0onsiBaHETO U CTEMNEH Ha
opraHHa yBpena. B opurmHanHoTo npoy4yBaHe BbB
BenvkobpuTaHmsa naumMeHTUTe C MO-BMCOKA aKTMB-
HOCT Ha 3abonsBaHeTo cnopepg BILAG (British Isles
Lupus Assessment Group) AeMOHCTpUpar no-HUCK1
ctorHocT 3a HRQoL BbB BCUYKM AOMEWNHU, C N3-
KntoyeHne Ha ymoparta. [pu HAKoU OOMEWHMU, KaTo
€MOLMOHarnHo 34paBe, BbHLUEH BUA U YMOpPa, He ca
HabniogaBaHu 3HaYUTENHM PA3NUKMA MexXay nalmeH-
TN CbC unNun 6e3 opraHHa yBpeaa, onpegeneHa cno-
pen SLICC/SDI [19].

LupusPRO e cb3gageH npe3 2012 r. Bb3 OCHO-
Ba Ha obpaTHaTa Bpb3Ka OT ETHUYECKM XETEPOreHHN
rpynu NaunmeHT CbC CUCTEMEH NyMnyCc epuTeMaTosyc
(CNE) B CbeanHeHuTe Wwatn. BbnpoCHMKBLT BKIHOY-
Ba 43 BbMNpoOCa, pa3ferneHy Ha ABa OCHOBHU JOMEN-
Ha: cBbp3aHu cbe 3apaseTo (HRQoL) n Hecebp3aHu
cbe 3apaseTto (non-HRQoL). [lomeriHuTe, CBbp3aHn
CbC 34paBeTo, obxBallat CMMATOMK Ha nynyc, du-
31M4ecKko 3gpaBe, 6OMKa->KM3HEHOCT, eMOLVNOHANHO
3gpaBe, npeacTaBa 3a BbHLWIHUA BUA, KOTHUTUBHMU



46 [. Menyera, [1. bakanos, Bn. Bosgxuesa n ap.

CMOCOBHOCTW, PENPOAYKTUBHM MIlaHOBE U Tepanus
npu nynyc. Hecebp3aHuTe CbC 34paBETO LOMENHMU
BKIMIOYBAT coumanHa nogkpena v cnpassiHe, >xena-
HUS U LIeNK, KaKTO W yOOBNETBOPEHOCT OT MEOULMH-
CKUTE TPVXK. BbNpOCHMKBT OLEeHsIBa CbCTOSTHUETO
Ha naumeHTUTE Npe3 nocrnegHuTe 4 cegMuum, KaTto
nanonsea 5-ToykoBa ckana Ha Jlvkept. O6wuTe pe-
syntatn BapupaT ot 0 go 100, kato no-BUCOKUTE
CTOMHOCTM 0Tpa3sBaT No-go6po KayecTBO Ha XKMBOT.
Mpu npunaraHeto Ha LupusPRO B nbpBOHavyanHa-
Ta KOXOpTa, MHCTPYMEHTbT AeMOHCTpupa Aobpa
BbTPELUHA CbIMacyBaHOCT U HaAEXOHOCT 3a BCUM-
K/ OOMEWHU, C U3KIIOYEHME Ha JOMeNHa, CBbp3aH
¢ TepanusTta npu nynyc [40, 41]. CxogHute gomen-
H1 Ha LupusPRO n SF-36 nokassaTt cunHa Kope-
naums. LupusPRO cbuwo Taka gemoHcTpupa cun-
Ha Kopenauusi ¢ bonecTHaTa akTUBHOCT, OLEeHeHa
ype3 BILAG (British Isles Lupus Assessment Group)
n SELENA-SLEDAI (Safety of Estrogens in Lupus
Erythematosus National = Assessment-Systemic
Lupus Erythematosus Disease Activity Index). Bno-
cnepcteue LupusPRO e npeBegeH 1 BanuaupaH Ha
pasnu4yHM e3num 3a ynotpeba B pasnuyHu KynTypHU
n gemorpadckn nonynauuu [42, 43]. MNcuxomeTpu-
YeH aHanu3 Ha LupusPRO no3sonu m3Bnv4aHeTo
Ha 10 Bbnpoca, KoMTo Han-gobpe nNpencTaBaT Bb3-
OENCTBMETO Ha NyNyC BbpPXy eXeAHEBMETO Ha Nauu-
eHTuTe To3m CbKpaTeH MHCTPYMEHT, HapeyveH Lupus
Impact Tracker (LIT), npegoctaBa eguHu4eH pe-
3ynTat U OEeMOHCTpMpa OTIMYHWU MCUXOMETPUYHM
CBOWICTBA, KaTo CbLUEBPEMEHHO npeaara npegmm-
CTBOTO Aa 6be KpaTbK U NeceH 3a nsnonasaHe [44].

SLE-Specific QoL Questionnaire (SLEQoL) e
paspaboteH npe3 2005 r. ot Leong et al. B CuHra-
nyp 3a aHrnoe3nyHu naumeHTtn cbe CJIE. Bbnpoc-
HUKBT cbabpxa 40 BbNpoca, pasnpeneneHu B LLeCT
OomenHa: usnyecko (OyHKLMOHUPAHe, exXxeaHEBHU
OENHOCTN, CUMMNTOMM, NeYeHne, HacTpoeHne n ca-
MooLieHKa. KOMNOHEHTUTE Ha BbMNPOCHUKA Ca Cb3-
OafeHn OT peBMaTtorio3n U MeguuUHCKU CecTpu, a
He OT camuTe naumeHTn. Bunpocute ce oTHacAaT 3a
CbCTOSIHMETO Mpe3 nocrnegHaTa cegMuua U OTroBO-
pute ce AaBaT 4pe3 7-TOYKOBa ckana Ha Jlukepr.
OBLwmAT pesynTat € cyma OT BCUYKM TOYUKW, Bapu-
pawa ot 40 go 280, kaTo NO-BUCOKWTE pesynTaTu
WHOWKMPAT MO-NOLO KayecTBO Ha XUBOT. Bpewme-
TO 3a MOMbJIBAaHE Ha BbLMNPOCHMKA € NMog 5 MUHYTU.
McuxomeTpmnyHuTe ceorictBa Ha SLEQoL nokasear
cnaba kopenaumsi ¢ SF-36, kakto n ¢ GonecTtHa-
Ta aKTMBHOCT M opraHHaTa yBpefa. Bbnpeku ToBa
SLEQoL pgemoHcTpupa no-gobpa 4yBCTBUTENHOCT
KbM MPOMEHUTE B CbCTOAHMETO Ha MauUMeHTUTE B
cpaBHeHne cbec SF-36. JluncaTta Ha BUCOKa Kopera-

unst Mexay [ABaTta MHCTPYMeHTa ce 0bsicHsBa ¢ pas-
nnyHMs nm dokyc: gokato SF-36 oueHsBa obLwoTo
30,paBOCNOBHO cbCTosAHME, SLEQOL e HacoyeH KbM
cneunduyHn acnekTun, 3acerHatu ot nynyc [45].

L-QoL e nynyc-cneumduyeH BbAPOCHMK 3a
OLeHKa Ha Ka4eCTBOTO Ha XMBOT, pa3paboTeH Ha oc-
HOBaTa Ha Mofen 3a onpegensiHe Ha NoTpebHoCcTU-
Te (needs-based), cnopen kKOMTO GnarononyyneTo, B
KOHTEKCTa Ha Ka4eCTBO Ha XMBOT, € pesynTaT OT Cro-
COBHOCTTa Ha MHaMBUAWTE A yAOBNEeTBOpPSBaT CBOM-
Te HyXaW. BbNpocHWKBT € npeBegeH Ha neT esvka
(6bnrapckn, eCTOHCKW, PYCKW, TYPCKM U YHFAPCKK) U
€ BanuaupaH KakTo npv nauneHTn CbC CUCTEMEH ITy-
nyc eputematosyc (CJIE) B O6eguHeEHOTO KparncTso,
Taka n B bbnrapus [20, 46]. L-QoL BkntoyBa 25 Bb-
npoca, Kouto gaeaT o600LleHa oLeHKa 3a edhekTuTe
Ha CJIE n npoBexaaHOoTO NeYeHne BbpXy KadecTBO-
TO Ha XMBOT. BbNPOCHMKLT € cb3gageH ypes chbe-
cegBaHusa ¢ naumeHTn cbe CJIIE 3a Bb3OencTBUMETO
Ha 6onecTTa BbpXy XMBOTa UM. Ha Bcekn BbNpoc ce
oTroBapsi ¢ “BAPHO” UNn “HeBAPHO”, KaTo pesynTaTu-
Te Bapupat ot 0 go 25, kaTto No-BUCOKMAT pesyntar
nmokasea MO-BMOLUEHO Ka4yecTBO Ha >uBoT. L-QoL e
fieceH 3a nombfiBaHe M OTHEMA MO-Masiko oT 5 mu-
HyTW. IHCTPYMEHTBT MMa OTNIMYHA BbTPELLHA CbIna-
CYBaHOCT Y HaAeXOHOCT Mpu MOBTOPHO M3MOf3BaHe
Ha edvH 1 CbLly TEeCT, KOETO o npaBu NoaXoasLy 3a
ynoTtpeba npu otaenHu nHamesugn. BanvgHocTTa no
KpUTEPWIA, OLeHEeHa Ype3 OoKnaaBaHUTe OT nauneH-
TUTE AaHHM 3a BonecTHaTa akTUBHOCT M TEXeCTTa Ha
3abonsBaHeTo, CbLO € afeKkBaTHa — MnauueHTuTe,
KOWUTO Bb3npuemaTt CbCTOSIHUETO CU KaTO MO-TEXKO,
C no-BMcoka BonecTHa akTMBHOCT, AOKNaaBaT cTa-
TUCTUYECKN 3HAYMMO MO-NOLIO OOLO 34paBOCIIOBHO
CcbCTOsHME. 3a pasnvka oT APy BbNPOCHNLIM, KOUTO
OLEHSIBAT KAYeCTBOTO Ha XXMBOT Ype3 CIOXHU Myri-
TmgomenHy nogxoou, L-Qol npepoctaBs egnHuyeH
pesynTar, oTpassBaly, UarnocTHOTO BnusiHue Ha CJIE
1 NPOBEXOAHOTO NeYeHue.

B 0606LeHune, HanMYHUTE BbNPOCHULM Npeaoc-
TaBAT LieHHa Bb3MOXHOCT [ia Ce U3BbPLUN LISIIOCTHA
OL|eHKa Ha Ka4yeCTBOTO Ha XXMBOT 1 [a ce nogyeprae
3Ha4YeHMEeTo My 3a pas3dMpaHeTO Ha reHepasnHoTo
Bb3AENCTBME Ha CUCTEMHUS Nynyc epuTeMaTosyc 1
nepcnekTMBarta npeg naumeHtute. 3aabnboyeHnsT
aHanu3 Ha PU3MYEeCcKOTO, EMOLIMOHANHOTO MU COUM-
arHoTo GnarocbCTOsiHME npegnara Mo-npeunseH
nornen Bbpxy TexecTTa Ha 3abonsBaHeTo. Tosu
nepcoHanuavpaH noaxon, Haco4YeH KbM NauMeHTa,
nomara 3a Cb34aBaHEeTO Ha WUHOVBWUAOYAITHU FPUXM,
KOWUTO MopobpsiBaT KIMUHUYHWUTE pesynTat U onTu-
Mu3upar cTpaTermmte 3a fie4eHne Ha naumeHTn Cbe
CUCTEMHUS NYMyC epuTeMaTosyc.
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Ta6bnuuya 1. CJIE-cneyughu4HuU 8bNPOCHUUU

CNE-cneundmy- | Bpon DHomelitun WHTepnpeTaumsa Ha Bpeme 3a BpemeBu | lMcuxomer- | Banugupana
HU BBLMPOCHULM | BbNPOCH pesyntarute nonbrBaHe nepuon PUYHK 6bnrapcka
CBOICTBA Bepcus
LupusQolL 34 ®usnyecko 3gpase, borka, Mnaxu-
paHe, VHTUMHY OTHOLeHNs, TeXeCT | 0-100 Mo-Bucok peayn-
3a OKONHMTe, EMOLYOHANHO 3pase, | 7ar, o-no6po HRQOL <5 M 4 cemum v v
[Npencrasa 3a BbHLWHMS BUA, YMOpa
LupusPRO 43 HRQoL Bbnpocu: CumnTomu Ha
nynyca, ®usnyecko 3gpase, bonka-
XU3HEHOCT, EMoLMoHanHo 3apase,
[Mpeacrasa 3a BbHLLUEH BuA, Mo3HaBa-
TenHu cnocobHocTu, PenpopyktueHn | 0-100 [Mo-Bucok pesyn- <10 wuH 4 copmm v Mpesegen
nnaHose, Tepanus npu nynyc TaT, no-gobpo HRQOL
Hecebp3anm ¢ HRQol Bbnpocu: Co-
LjManHa nogkpena 1 cnpassiHe, Xe-
NaHus 1 Lenu, Y A0BNETBOPEHOCT OT
MEAVLIMHCKIATE TPYKN
SLEQOL 40 duanyecko yHKLMOHMPaHe, AKTUB- 40-280 Mo-8mcoK peayn-
HocT, CumnTomm, fleyeHne, HacTpoe- <5 MWH 1 ceamuua v -
Tat, no-nowo HRQOL
Hue, CebeBbanpremare
L-QoL 25 CnncbK € BbNPOCH, OLEHSIBALLM Lisi-
NOCTHOTO BrnsiHWeTo Ha CIE v npu- 0-25 Mo-aucok peayrar, <5 MUH B momeHTa v 4

naraHoTo fieYeHne Bbpxy nauneHTuTe

no-nowo QOL
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Abstract. Systemic lupus erythematosus (SLE) is a chronic autoimmune disease with diverse clinical
manifestations. Timely diagnosis and accurate assessment of disease activity are essential for determining
optimal therapeutic strategies for each patient. Over recent decades, the prognosis for SLE patients has
significantly improved. However, even with proper treatment and remission, quality of life (QoL) remains
substantially impaired. This underscores the importance of evaluating health-related quality of life (HRQoL)
as part of a comprehensive approach to managing SLE patients. A holistic understanding of a patient’s
overall condition involves not only physical health but also psychological and social well-being. In recent
years, numerous QoL questionnaires have been increasingly utilized in rheumatological practice. Generic
questionnaires, such as the Short Form-36 (SF-36), facilitate comparisons across different diseases but may
lack sensitivity to the specific clinical symptoms of SLE. Conversely, lupus-specific questionnaires, including
LupusQoL, SLEQOL, LupusPRO, and L-QoL, offer more precise insights by capturing multiple aspects
of the disease from the patient’s perspective. Current guidelines emphasize the need to integrate HRQoL
assessments into routine clinical practice and research. The literature review highlights the growing role
of lupus-specific questionnaires in clinical trials and raises the critical question of their effectiveness and
applicability in daily practice to improve medical care.

Key words: systemic lupus erythematosus, quality of Life, lupus-specific questionnaires

INTRODUCTION

Systemic lupus erythematosus (SLE) is a chron-
ic autoimmune disease that significantly impacts
health-related quality of life (HRQoL). The disease is
characterized by a wide range of clinical manifesta-
tions, including fatigue, arthritis, renal and neurological
involvement, as well as skin changes, accompanied
by laboratory and serological abnormalities. Additional
complications, such as spontaneous miscarriages and
stillbirths, arterial or venous thrombosis (particularly in
the presence of antiphospholipid syndrome), and an
increased risk of cardiovascular diseases, contribute to
long-term morbidity and cumulative damage. Chronic
use of corticosteroids, while often essential for treat-
ment, frequently leads to significant adverse effects
that further deteriorate patients™ quality of life [1]. De-
spite the introduction of new molecules from the class
of biologic disease-modifying antirheumatic drugs (bD-
MARDs) and their significant contribution to reducing
disease activity, SLE continues to have a serious im-
pact through persistent symptoms such as fatigue and
depression [2, 3]. These symptoms often show weak
correlation with disease activity but substantially impair
HRQoL. Modern models categorize SLE symptoms

into two types: Type 1 — symptoms caused by inflam-
mation that typically respond to immunosuppressive
therapy, and Type 2 — symptoms such as fatigue and
depression that often persist even when disease ac-
tivity is low [4]. This distinction may explain the weak
association between HRQoL and traditional markers
of disease activity, underscoring the need to integrate
HRQoL assessments into the comprehensive care of
patients with SLE.

CURRENT RECOMMENDATIONS
AND RELEVANCE OoF HRQoL
ASSESSMENTS

The optimal therapeutic goals in SLE include
achieving and maintaining remission, as defined by
the consensus on the Definition of Remission in SLE
(DORIS), or attaining a state of low disease activity
(LLDAS) [5, 6]. Alongside these goals, the assess-
ment of HRQoL is becoming increasingly significant
in modern clinical recommendations. The guide-
lines of the European Alliance of Associations for
Rheumatology (EULAR) encourage routine HRQoL
evaluation at every clinical visit [7]. The “treat-to-tar-
get” (T2T) strategy emphasizes optimizing HRQoL
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alongside controlling disease activity [8]. In addition
to traditional clinical indicators, HRQoL assessment
provides a holistic understanding of disease burden
and the effectiveness of therapeutic interventions.

QoL EVALUATION

QoL assessments in patients with SLE is con-
ducted using both generic and disease-specific ques-
tionnaires. Generic tools, such as the SF-36, are
applicable to various populations and allow compari-
sons between SLE and other diseases. Lupus-specif-
ic questionnaires, such as LupusQoL, SLEQOL, and
LupusPRO, demonstrate greater sensitivity to the
unique characteristics of the disease and changes in
its activity, capturing the numerous challenges faced
by SLE patients. It is important to distinguish between
QoL and HRQoL, as HRQoL focuses on the impact of
SLE and its treatment on clinical outcomes, including
symptoms and functional limitations. Questionnaires
like L-QoL encompass various dimensions of living
with SLE and provide a deeper understanding of the
disease impact. Integrating these questionnaires into
clinical practice and research is essential for optimiz-
ing therapeutic strategies [9, 10].

PsYCHOMETRIC PROPERTIES OF
QUESTIONNAIRES

prehensive understanding of the characteristics,
advantages, and limitations of various QoL assess-
ment tools used in SLE.

RESEARCH STRATEGY

A systematic search was conducted in electronic
databases (PubMed, Scopus) for published methodol-
ogies for assessing quality of life (QoL) in patients with
systemic lupus erythematosus (SLE). The search in-
cluded the terms “systemic lupus erythematosus,” “qual-
ity of life,” and “questionnaires.” A total of 1,076 articles
were identified, of which 237 duplicates were removed,
leaving 839. Articles were excluded if they lacked pri-
mary data or were not in English (n = 226). Only original
research, reviews, and meta-analyses that examined
the use of validated QoL assessment tools were includ-
ed, resulting in the exclusion of 437 articles that did not
meet this criterion. In the end, 72 articles were included
in the analysis, focusing on generic questionnaires (e.g.,
SF-36, EuroQol-5D) and lupus-specific questionnaires
(e.g., LupusQoL, SLEQoL, LupusPRO, L-QoL). Final-
ly, 104 articles were excluded due to inadequate data
quality. An analysis was performed based on the char-
acteristics of the questionnaires, the domains assessed,
psychometric properties, and the identified strengths
and weaknesses (Figure 1).

When assessing HRQoL, it is essen-
tial to understand the psychometric prop-
erties of the questionnaire used, namely
reliability, validity, and sensitivity. Reliabil-

Records identified through
databases in PubMed and Scopus

Dublicate records removed

ity measures the consistency of the ques-
tionnaire through internal consistency

ability (Pearson correlation coefficient, r).
Validity determines whether the question-

(n=1076) (n=237)
v ( N\
Articles excluded due to lack of full
Records screened text or language barriers
(n=839)

(n =226)

naire measures its intended purpose and
includes various types of validity (content,

l )

criterion, convergent, and discriminant va-
lidity). Sensitivity refers to the scale‘s abil-

(Cronbach’s a > 0.70) and test-retest reli- [

Records assessed for eligibility

Articles excluded due to no
outcome of interest

ity to detect changes in the patient's con-
dition over time. Finally, floor and ceiling

effects describe participants who achieve
the lowest or highest possible scores,
which may limit the questionnaire’s ability
to capture variations. Understanding and  \_

(n=613) (n=437)

J
\ 4
) .
. Articles excluded due to low level
Full text art|‘clles‘ fassessed for of evidence
eligibility (n =104)
(n=176)
. J

J

applying these psychometric principles

ensures the appropriate selection and in-
terpretation of HRQoL assessment tools
in clinical and research settings.

Studies included in the review
(n=72)

J/

The aim of this review is to synthe-
size existing literature to provide a com-

Fig. 1. Selection of included publications
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GENERIC QUESTIONNAIRES

Among the most commonly used generic ques-
tionnaires are the SF-36v2 (The Short Form Health
Survey Version 2), the EQ-5D (EuroQoL 5 Dimen-
sions), PROMIS, and fatigue scales such as FACIT
and FSS.

The Short Form Health Survey Version 2 (The
SF-36v2) was developed in 1998. It comprises 36
questions assessing quality of life across 8 domains:
1) Physical Functioning (PF), 2) Role Physical (RP):
Limitations in activities due to physical health prob-
lems, 3) Bodily Pain (BP), 4) General Health (GH),
5) Vitality (VT), 6) Social Functioning (SF), 7) Role
Emotional (RE): Limitations in activities due to emo-
tional health problems, 8) Mental Health (MH). The
questionnaire evaluates the patient's health status
over the preceding 4 weeks, with an additional ques-
tion assessing changes in health over the past 12
months. Each question is scored on a scale from 0 to
100, where a lower score indicates poorer quality of
life, and a higher score reflects better quality of life.
A score of 0 corresponds to maximum impairment,
whereas 100 indicates no impairment. The SF-36v2
also summarizes results into two components: Phys-
ical Component Summary (PCS): Derived from do-
mains related to physical function (PF, RP, BP, GH);
Mental Component Summary (MCS): Derived from
domains associated with mental health (VT, SF, RE,
MH) [12]. The SF-36v2 has been validated for as-
sessing health-related quality of life (HRQoL) in pa-
tients with systemic lupus erythematosus (SLE) and
is recommended by the British Society for Rheuma-
tology [13]. However, there are concerns about its
sensitivity to changes in health status, especially
over longer periods. In longitudinal studies, SF-36
does not show significant sensitivity when assess-
ing HRQoL on an annual basis, as the questionnaire
reflects only the condition of the previous 4 weeks.
Another drawback of SF-36 is the numerous ques-
tions, which take more time to complete [14, 15]. In
the SLICC (Systemic Lupus International Collabo-
rating Clinics) cohort study, the SF-36 demonstrated
improvements across all 8 domains, as well as in
PCS and MCS scores, during the first two years after
diagnosis, followed by stable results over the subse-
quent three years. This suggests that the SF-36 is
sensitive during the early stages of SLE but not for
long-term disease assessment [16].

In the TULIP-1 trial, on day 365, patients treat-
ed with Anifrolumab 300 mg showed improvements
in PCS and MCS scores by 3.1 (OR CI 1.51 (0.94-
2.44)) and 3.8 points (OR CI 1.00-2.79), respectively.

However, these differences were not statistically sig-
nificant [17]. Thus, the SF-36 is appropriate for short-
term studies or newly diagnosed patients with ear-
ly-stage disease [18]. Additionally, the SF-36 serves
as a reference tool for validating new questionnaires,
including lupus-specific instruments [19, 20].

Short Form-12 Health Survey (SF-12) is de-
rived from the SF-36 questionnaire and provides
comparable data, including summary scores for
physical health (PCS) and mental health (MCS). The
significantly smaller number of questions for patients
ensures easier completion of the questionnaire and
its application in daily practice. The SF-12 was used
to evaluate predictors of HRQoL in a cohort of 580
patients with systemic lupus erythematosus (SLE) in
the LuLa (Lupus-Erythematodes Long-Term Study).
Better levels of medical care were associated with
higher PCS in the SF-12 [21].

Short Form-20 Health Survey (SF-20) is a con-
densed version of the SF-36. It comprises 20 ques-
tions grouped into six domains: physical functioning
(PF), role limitations due to physical problems (RP),
social functioning (SF), mental health (MH), health
perception (HP), and bodily pain (BP). Scores are
assessed on a scale of 0 to 10 and then multiplied
by 100 [22].

Short Form-6D (SF-6D) includes 6 domains,
based on selected components of the SF-36, using
standard methodology. The eight domains of SF-36
are reduced to 6, with the general health domain
omitted, and those assessing limitations in activities
due to physical and emotional problems combined
into one common domain. The final index provides a
single numerical value, which may be easier for re-
searchers and clinicians to interpret compared to the
summary scores of SF-36 [23]. SF-6D is a validated
and reliable tool for assessing HRQoL in a multi-eth-
nic group of SLE patients in the U.S., with a strong
correlation between the final results of EQ-5D and
SF-6D [24]. The LUMINA study (Lupus in Minorities,
Nature versus Nurture) highlights the ability of SF-
6D to predict the accumulation of damage through-
out the course of the disease [25].

EQ-5D-5L (EuroQoL 5 Dimensions) is a gener-
ic questionnaire developed by the international Eu-
roQoL research group to assess health across five
domains: 1) Mobility, 2) Self-care, 3) Usual activities
(e.g., work, study, household tasks, family or leisure
activities), 4) Pain/discomfort, 5) Anxiety/depression
[26]. There are 3 versions of EQ-5D available. The
original questionnaire offers 3 levels of response for
each domain. The newer version of EQ-5D includes
5 response levels, allowing for better detection of dif-
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ferences in health status: no problems, slight prob-
lems, moderate problems, severe problems, and
unable to perform a specific activity. An adapted ver-
sion for children, EQ-5D-Y, is also available. In addi-
tion, patients assess their current health status with
a visual analogue scale (EQ-5D-VAS) ranging from
0 to 100, where 100 represents the best health you
can imagine and 0 represents the worst health you
can imagine. The similar domains of EQ-5D and SF-
36 show strong correlation. Since EQ-5D provides
less information compared to multi-domain tools like
SF-36, it tends to be shorter and easier to use as
EQ-5D consists of only 5 components with a VAS
scale and takes about 2 minutes to complete [24].
EQ-5D has been translated into multiple languages
and is used in a wide range of diseases, including
SLE. EQ-5D shows satisfactory psychometric prop-
erties in a group of SLE patients in the U.S., confirm-
ing the validity and reliability of the tool in SLE, with
the ability to capture discrepancies between HRQoL
on one hand and disease activity and damage on
the other [27].

Patient-Reported Outcomes Measurement In-
formation System (PROMIS) is a self-assessment
tool for health status in adults and children, evaluat-
ing various aspects such as fatigue, pain, sleep dis-
turbances, physical functioning, anxiety, depression,
and social role satisfaction. It was developed under
the initiative of the National Institutes of Health (NIH)
[28]. As a generic questionnaire, PROMIS allows for
comparison with other disease conditions and with
populations of healthy individuals. The individual do-
mains of PROMIS can be adapted to specific health
conditions through the use of computerized adaptive
tests (CATs) or short formats, such as PROMIS10,
which consists of 10 domains assessing physical
and mental health in a variety of chronic diseases.
The questions in PROMIS are largely adapted from
classic questionnaires such as SF-36 and EQ-5D.
The psychometric properties of PROMIS-CATs and
PROMIS10 have been evaluated in 238 outpatient
lupus patients in the U.S., with both questionnaires
showing strong correlations with both the gener-
ic SF-36 and the lupus-specific LupusQoL [29]. In
addition, PROMIS10 has been validated in children
with lupus, allowing for assessment and tracking of
pediatric patients as they transition into adulthood.
This is an advantage of PROMIS10 over well-estab-
lished questionnaires that are only adapted for this
age group [30].

Functional Assessment of Chronic lliness
Therapy Scale (FACIT Fatigue Scale/FACIT-F)
is one of the most widely used tools for measuring

fatigue in chronic illnesses and has been validat-
ed for use in Systemic Lupus Erythematosus (SLE)
and lupus nephritis [31, 32]. The short version of the
FACIT-F consists of 13 questions that assess pa-
tient-reported levels of fatigue and its impact on daily
activities and functional capacity over the past 7 days.
Fatigue is evaluated using a 4-point Likert scale (4 =
no fatigue to 0 = severe fatigue). Higher total scores
indicate lower levels of fatigue and, therefore, better
quality of life. In post-hoc analyses of the BLISS-52
and BLISS-76 trials, poor quality-of-life outcomes
were defined as FACIT-F scores < 30 [32]. The FAC-
IT-F was also employed as one of the tools for as-
sessing fatigue in the LEAF study [33].

Fatigue Severity Scale (FSS) is another in-
strument used to evaluate fatigue. Originally devel-
oped by Krupp, LaRocca, Muir-Nash, and Steinberg
in 1989, the FSS consists of 9 items scored on a
7-point Likert scale, where 1 signifies “strongly dis-
agree” and 7 indicates “strongly agree” (35). Differ-
ent studies have proposed various cut-off values:
FSS < 4: Mild fatigue; FSS = 4 and < 5: Moderate/
borderline fatigue; FSS = 5: Severe fatigue The FSS
has been successfully validated in SLE populations.
It was utilized to assess fatigue in a retrospective
study of 332 outpatient SLE patients at the Rheuma-
tology Clinic in Dusseldorf, Germany [36].

SLE-SPECIFIC QUESTIONNAIRES

Several Systemic Lupus Erythematosus (SLE) —
specific instruments have been developed to assess
health-related quality of life (HRQoL). These include
the LupusQolL (Lupus Quality of Life), the SLE-Spe-
cific QoL Questionnaire (SLEQOL), the SLE QoL
Questionnaire (L-QoL), and Lupus PRO. All these
questionnaires have undergone validation process-
es (Table 1).

Lupus Quality of Life (LupusQoL) question-
naire is the most widely used lupus-specific tool for
assessing HRQoL. It was developed by McElhone et
al. in 2007 to evaluate the quality of life in SLE pa-
tients in the United Kingdom [19]. Since its develop-
ment, it has been validated in patient cohorts from the
United States and adapted into a Spanish version. To
date, LupusQolL has been translated into 77 languag-
es and is utilized in 51 countries [37, 38]. The ques-
tionnaire consists of 34 items divided into 8 domains:
1) Physical Health, 2) Pain, 3) Planning, 4) Intimate
Relationships, 5) Burden to Others, 6) Emotional
Health, 7) Body Image, 8) Fatigue. The questions
cover the past 4 weeks and are evaluated using a
5-point Likert scale, ranging from “all the time” to “nev-
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Table 1. SLE-Specific Questionnaires

SLE-Specific Number of | Content Interpretation of Time to Time Psychometric | Validation in
Questionnaires | Questions Results Complete | Period Properties Bulgarian
LupusQoL 34 Physical Health, Pain, Planning, Intimate 0-100 Higher score
Relationships, Burden to Others, Emotional | indicates better <5min 4 weeks v v
Health, Body Image, Fatigue HRQoL
LupusPRO 43 HRQoL domains: Lupus symptoms,
Physical health, Pain-vitality, Emotional
health, Body image, Cognitive function, )
Reproductivye heSIth pla?ws and Lupus 0-100 Higher score
' indicates better <10 min 4 weeks v Translated
treatments. HRQoL
Non-HRQoL domains: Social support and
Coping, Desires and Goals, and Satisfaction
with medical care.
SLEQOL 40 Physical functioning, Activities, Symptoms, | 40-280 Higher score
Treatment, Mood, and Self-image. indicates worse <5min 1 week 4 -
HRQoL
L-QoL 25 Alist of questions assessing the overall 0-25 Higher score <5 min At the v v
impact of SLE and its treatment on patients. | indicates worse QoL moment

er’. The mean scores of the domains are converted
into values from 0 to 100, with higher values reflect-
ing better quality of life. Completing the questionnaire
takes an average of 4.6 minutes. The original British
version of LupusQoL demonstrates excellent psycho-
metric properties. Criterion validity was assessed by
comparing the domains with similar domains of the
SF-36, with similar results observed in the validation
of the American and Spanish versions. LupusQoL has
discriminant validity, which allows for the recognition
of patients with different disease activity and degrees
of organ damage. In the original study in the UK, pa-
tients with higher disease activity according to BILAG
(British Isles Lupus Assessment Group) demonstrat-
ed lower HRQoL values in all domains except for fa-
tigue. In some domains, such as emotional health,
appearance, and fatigue, no significant differences
were observed between patients with or without or-
gan damage, as defined by SLICC/SDI [19].
LupusPRO is a patient-reported outcome instru-
ment developed in 2012 based on feedback from
ethnically diverse groups of SLE patients in the Unit-
ed States. The questionnaire consists of 43 items di-
vided into two domains: health-related quality of life
(HRQoL) and non-HRQoL domains. HRQoL domains
include lupus symptoms, physical health, pain-vitality,
emotional health, body image, cognitive function, re-
productive health plans, and lupus treatments. Non-
HRQoL domains encompass social support and cop-
ing, desires and goals, and satisfaction with medical
care. The instrument assesses the patient’s condition
over the preceding four weeks using a 5-point Likert
scale. Scores range from 0 to 100, with higher scores
indicating better QoL. In its initial validation cohort,

LupusPRO demonstrated good internal consistency,
reliability, and coherence across all domains except
the lupus treatment domain [40, 41]. Similar do-
mains within LupusPRO and the SF-36 questionnaire
showed strong correlations, supporting the criterion
validity of LupusPRO. The instrument also correlated
well with disease activity as measured by the British
Isles Lupus Assessment Group (BILAG) index and
the Safety of Estrogens in Lupus Erythematosus Na-
tional Assessment-Systemic Lupus Erythematosus
Disease Activity Index (SELENA-SLEDAI). Lupus-
PRO has been translated and validated in multiple
languages, confirming its applicability across diverse
cultures and patient populations with SLE [42, 43].
A psychometric analysis of LupusPRO enabled the
extraction of 10 items most representative of lupus’
impact on patients’ daily lives. This new tool, the Lu-
pus Impact Tracker (LIT), provides a single score and
demonstrates strong psychometric properties. Its
brevity and ease of use make it a practical option for
assessing the impact of lupus on quality of life [44].
SLE-Specific QoL Questionnaire (SLEQoL)
was originally developed for English-speaking SLE
patients in Singapore by Leong et al. in 2005. The
questionnaire consists of 40 items grouped into six
domains: physical functioning, activities, symptoms,
treatment, mood, and self-image. These compo-
nents were generated by rheumatologists and nurs-
es rather than by patients. The questions refer to
the preceding week, and responses are rated on a
7-point Likert scale. The total score is the sum of all
item scores, ranging from 40 to 280. Higher scores
indicate poorer quality of life. The questionnaire can
be completed in under five minutes. In terms of psy-
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chometric properties, SLEQoL demonstrates weak
correlations with the SF-36, lupus disease activity,
and damage indices. However, it is more sensitive
to changes in patient status compared to SF-36. The
poor correlation between SLEQoL and SF-36 is at-
tributed to differences in their domains and focus.
While SF-36 assesses general health, SLEQoL spe-
cifically targets areas affected by lupus [45].

L-QoL is a lupus-specific quality of life (QoL) as-
sessment questionnaire developed based on a needs-
based model, which posits that well-being, in the context
of QoL, is determined by an individual’s ability to meet
their needs. The questionnaire has been translated into
five languages (Bulgarian, Estonian, Russian, Turkish,
and Hungarian) and validated in SLE patient popula-
tions in the United Kingdom and, more recently, in Bul-
garia [20, 46]. The L-QoL consists of 25 items providing
a single, overall measure of the impact of SLE and its
treatment on QoL. It was developed through interviews
with SLE patients about how the disease affects their
lives. Responses are dichotomic (“true” or “false”), yield-
ing a score range of 0 to 25, with higher scores indicat-
ing worse QoL. The questionnaire is simple to complete
and takes less than 5 minutes. The tool demonstrates
excellent internal consistency and test-retest reliabil-
ity, making it suitable for individual-level assessments.
Criterion validity, assessed via patient-reported disease
activity and severity, is adequate; patients who perceive
their condition as more severe or have higher disease
activity report significantly worse overall health status.
Unlike other QoL instruments that assess multiple do-
mains, L-QoL provides a single composite score, re-
flecting the overall impact of SLE and its treatment. This
streamlined approach offers a straightforward measure
of QoL in SLE patients.

CONCLUSIONS

In summary, the available questionnaires provide
a valuable opportunity to conduct a comprehensive
assessment of quality of life and highlight its signifi-
cance in understanding the overall impact of systemic
lupus erythematosus and the patients’ perspective.
A deeper analysis of physical, emotional, and social
well-being offers a more precise view of the severity of
the disease. This personalized, patient-centered ap-
proach helps create individualized care that improves
clinical outcomes and optimizes treatment strategies
for patients with systemic lupus erythematosus.

Buonuorpadua /| References:

1. Kaul A, Gordon C, Crow MK et al. Systemic lupuserythema-
tosus. Nat Rev Dis Primers. 2016 Jun 16;2:16039.

2. Arnaud L, Tektonidou MG. Long-term outcomes in systemic
lupuserythematosus: trends over time and major contributors.
Rheumatology (Oxford). 2020 Dec 5;59(Suppl5):v29-v38.

3. Felten R, Scherlinger M, Mertz P et al. New biologics and
targeted therapies in systemic lupus: From new molecular
targets to new indications. A systematic review, Joint Bone
Spine, Volume 90,Issue 2, 2023,105523.

4. Robl R, Eudy A, Bachali PS, et al. Molecular endo-
types of type 1 and type 2 SLE Lupus Science & Medi-
cine 2023;10:e000861.

5. van Vollenhoven RF, Bertsias G, Doria A et al 2021 DORIS
definition of remission in SLE: final recommendations from an
international task force Lupus Science & Medicine 2021;8.

6. Franklyn K, Lau CS, Navarra SV et al. Definition and initial
validation of a Lupus Low Disease Activity State (LLDAS)
Annals of the Rheumatic Diseases 2016;75:1615-1621.

7. Fanouriakis A, Kostopoulou M, Andersen J et al. EULAR rec-
ommendations for the management of systemic lupusery-
thematosus: 2023 update Annals of the RheumaticDiseases
2024,;83:15-29.

8. Van Vollenhoven RF, Mosca M, Bertsias G et al. Treat-
to-target insystemic lupus erythematosus: recommenda-
tions fromaninternational task force. Ann Rheum Dis. 2014
Jun;73(6):958-67. doi: 10.1136/annrheumdis-2013-205139.

9. Dua AB, Touma Z, Toloza S, et al. Top 10 recent develop-
ments in health-related quality of life in patients with systemic
lupus erythematosus. Curr Rheumatol Rep. 2013;15:380.

10. Mahieu M, Yount S, Ramsey-Goldman R. Patient-reported
out comes in systemic lupus erythematosus. Rheum Dis Clin
North Am. 2016;42:253-263.

11. Castelino M, Abbott J, McElhone K, et al. Comparison of
the psychometric properties of health-related quality of life
measures used in adults with systemic lupus erythema-
tosus: a review of the literature. Rheumatology (Oxford).
2013;52:684-696.

12. Ware JE, Sherbourne CD, The MOS. 36-item short-form
health survey (SF-36). I. Conceptual framework and item se-
lection. Med Care. 1992;30:473-483.

13. Gordon C, Amissah-Arthur MB, Gayed M et al. for the British
Society for Rheumatology Standards, Audit and Guidelines
Working Group, The British Society for Rheumatology guideline
for the management of systemic lupus erythematosus in adults,
Rheumatology, Volume 57, Issue 1, January 2018, e1- e45.

14. Jolly M. How does quality of life of patients with systemic
lupus erythematosus compare with that of other common
chronic illnesses? J Rheumatol. 2005;32:1706—1708.

15. Kuriya B, Gladman DD, Ibanez D, et al. Quality of life over
time in patients with systemic lupus erythematosus. Arthritis
Rheum. 2008;59:181-185

16. Urowitz M, Gladman DD, Ibanez D, et al. Changes in quality
of life in the first 5 years of disease in a multicenter cohort
of patients with systemic lupus erythematosus. Arthritis Care
Res (Hoboken). 2014;66:1374-1379.

17. Furie R, Khamashta M, Merrill JT et al. Anifrolumab, an
Anti-Interferon-a Receptor Monoclonal Antibody, in Mod-
erate-to-Severe Systemic Lupus Erythematosus. Arthritis
Rheumatol. 2017 Feb;69(2):376-386.

18. Touma Z, Gladman DD, Ibanez D, et al. Is there an ad-
vantage over SF-36 with a quality of life measure that is
specific to systemic lupus erythematosus? J Rheumatol.
2011;38:1898-1905.

19. McElhone K, Abbott J, Shelmerdine J, et al. Development
and validation of a disease-specific health-related quality of



54

D. Pencheva, D. Bakalov, VI. Boyadzhieva et al.

20.

21

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

>4

life measure, the LupusQolL, for adults with systemic lupus
erythematosus. Arthritis Rheum. 2007;57:972-979

Doward LC, McKenna SP, Whalley D, et al. The development
of the L-QoL: a quality-of-life instrument specific to systemic
lupus erythematosus. Ann Rheum Dis. 2009;68:196-200.

. Kernder A, Richter JG, Fischer-Betz R, et al. Quality of
care predicts outcome in systemic lupus erythematosus: a
cross-sectional analysis of a German long-term study (LuLa
cohort). Lupus. 2020;29(2):136-143.

Stewart AL, Hays RD, Ware JE Jr. The MOS short-form gen-
eral health survey. Reliability and validity in a patient popula-
tion. Med Care 1988; 26: 724-735.

Brazier J, Usherwood T, Harper R, et al. Deriving a prefer-
ence-based single index from the UK SF-36 Health Survey. J
Clin Epidemiol. 1998;51:1115-1128.

Aggarwal R, Wilke CT, Pickard AS, et al. Psychometric
properties of the EUROQOL-5D and short form-6D in pa-
tients with systemic lupus erythematosus. J Rheumatol.
2009;36:1209-1216.

Fernandez M, Gs A, McGwin G Jr, et al. Using the Short
Form 6D, as an overall measure of health, to predict damage
accrual and mortality in patients with systemic lupus erythe-
matosus: XLVII, results from a multiethnic US cohort. Arthritis
Rheum. 2007;57:986-992.

Rabin R, de Charro F. EQ-5D: a measure of health status
from the EuroQoL group. Ann Med. 2001;33:337-343.
Ariza-Ariza R, Hernandez-Cruz B, Navarro-Sarabia F. Euro-
QoL is a useful instrument for assessing the health-related
quality of life of the patients with systemic lupus erythemato-
sus. Lupus. 2005;14:334-335.

Cella D, Riley W, Stone A, et al. The Patient-Reported
Outcomes Measurement Information System (PROMIS)
developed and tested its first wave of adult self-reported
health outcome item banks: 2005-2008. J Clin Epidemiol.
2010;63:1179-1194.

Kasturi S, Szymonifka J, Burket JC, et al. Feasibility, validi-
ty, and reliability of the 10-item Patient Reported Outcomes
Measurement Information System Global Health Short Form
in outpatients with systemic lupus erythematosus. J Rheu-
matol. 2018;45:397-404.

Jones JT, Carle AC, Wootton J, et al. Validation of Patient-Re-
ported Outcomes Measurement Information System Short
Forms for use in childhood-onset systemic lupus erythema-
tosus. Arthritis Care Res (Hoboken). 2017;69:133-142.
Kosinski M, Gajria K, Fernandes AW, Cella D. Qualitative
validation of the FACIT-fatigue scale in systemic lupus ery-
thematosus. Lupus. 2013 Apr;22(5):422-30.

Williams-Hall R, Berry P, Williamson N, et al. Generation of
evidence supporting the content validity of SF-36, FACIT-F,
and LupusQol, and novel patient-reported symptom items
for use in patients with systemic lupus erythematosus (SLE)
and SLE with lupus nephritis (LN). Lupus Science & Medi-
cine 2022;9:e000712.

Gomez A, Qiu V, Cederlund A, et al. Adverse Health-Related
Quality of Life Outcome Despite Adequate Clinical Response

MMocmwsnun 3a neyam: 23.01.2025 a.

Adpec 3a KopecnoHOeH U
e-mail: dpencheva@medfac.mu-sofia.bg
https://orcid.org/0000-0002-6590-7100

34.

35.

36.

37.

38.

39.

40.

.

42.

43.

44,

45.

46.

to Treatment in Systemic Lupus Erythematosus. Front Med
(Lausanne). 2021 Apr 16;8:651249.

Kawka L, Sarmiento-Monroy JC, Mertz P et al. Assessment
and personalised advice for fatigue in systemic lupus erythe-
matosus using an innovative digital tool: the Lupus Expert
system for the Assessment of Fatigue (LEAF) study. RMD
Open. 2023 Dec 6;9(4):e003476.

Krupp LB, LaRocca, NG, Muir-Nash, J et al. The fatigue severity
scale. Application to patients with multiple sclerosis and systemic
lupus erythematosus. Archieves of Neurology, 46, 1121-1123.).
Dusing C, Chehab G, Richter J et al. Developing a cause
differentiation of fatigue in patients with systemic lupus ery-
thematosus (SLE) — Aa retrospective single centre analysis
10.1136/lupus-2018-abstract.201

Jolly M, Pickard AS, Wilke C, et al. Lupus-specific health out-
come measure for US patients: the LupusQoL-US version.
Ann Rheum Dis. 2010;69:29-33.

Gonzalez-Rodriguez V, Peralta-Ramirez MI, Navarrete-Na-
varrete N, et al. Adaptation and validation of the Spanish ver-
sion of a disease- specific quality of life measure in patients
with systemic lupus erythematosus: the lupus quality of life.
Med Clin (Barc). 2010;134:13-16.

Yazdany J. Health-related quality of life measurement in
adult systemic lupus erythematosus: Lupus Quality of Life
(LupusQolL), Systemic Lupus Erythematosus-Specific Qual-
ity of Life Questionnaire (SLEQOL), and systemic lupus er-
ythematosus Quality of Life Questionnaire (L-QoL). Arthritis
Care Res (Hoboken). 2011;63(Suppl 11):S413-9.

Jolly M, Pickard AS, Block JA, et al. Disease-specific patient
reported outcome tools for systemic lupus erythematosus.
Semin Arthritis Rheum. 2012;42:56-65.

Azizoddin DR, Weinberg S, Gandhi N, et al. Validation of the
LupusPRO version 1.8: an update to a disease-specific pa-
tient reported outcome tool for systemic lupus erythemato-
sus. Lupus. 2018;27:728-737.

Azizoddin DR, Olmstead R, Cost C et al. A multi-group con-
firmatory factor analyses of the LupusPRO between south-
ern California and Filipino samples of patients with systemic
lupus erythematosus. Lupus. 2017 Aug;26(9):967-974.
Pinto B, Jolly M, Dhooria A et al. LupusPRO: cross cultural
validation of disease specific patient reported outcome mea-
sure of lupus. Lupus. 2019 Nov;28(13):1534-1540.

Jolly M, Garris CP, Mikolaitis RA et al. Development and val-
idation of the Lupus Impact Tracker: a patient-completed tool
for clinical practice to assess and monitor the impact of sys-
temic lupus erythematosus. Arthritis Care Res (Hoboken).
2014;66(10):1542-50.

Leong KP, Kong KO, Thong BY, et al. Development and pre-
liminary validation of a systemic lupus erythematosus-specif-
ic quality-of-life instrument (SLEQOL). Rheumatology (Ox-
ford). 2005;44:1267-1276.

Pencheva DT, Coffey A, McKenna SP et al. Adaptation and
validation of the Bulgarian version of the Systemic Lupus
Erythematosus Quality of Life Questionnaire (L-QoL). Clin
Rheumatol. 2023 Jul;42(7):1811-1817

Submitted: 23.01.2025

< Correspondence address:
e-mail: dpencheva@medfac.mu-sofia.bg
https://orcid.org/0000-0002-6590-7100



RHEUMATOLOGY
XXXII, Ne 4/2024

55

COVID-19, HIV/AIDS, TYBEPKYJIO3A

XK. OoHueBa-Aunosa’, Bn. MunaHoB', Bn. BosaxueBa?, H. Ctounos?

"MeamumHckn yHueepceuteT — Codus, Kategpa no npodecroHanHu 3abonsisaHus,
YMBAI ,Cs. UB. Punckn”, MY — Codus
2MepamumHckm yHuBepcuteT — Codusi, Kategpa no peemartonorus,
YMBAI ,Cs. VB. Punckn”, MY — Codus

Pestome. [mobanuzayusima u e83aumMospb3kume Mex0y cmpaHume 8 CbB8PeMEHHUsI C8sim rocmassm
Hosu npedussukamersicmaa 8 obrracmma Ha obujecmeeHomo 30pase. [1lpe3 sekoeeme UHEKUUO3HUME
3abonsigaHus doka3eam, Yye ca eOHU Om OCHOBHUME 3arnaxu 3a anobasHomo 30pase. B ucmopuyecku
naH HIKOMKO naHOemMuu u enudemMuu MPOMeEHSIM U OMHeMam )xusoma Ha MUsIUOHU xopa rno ceema. MHo-
XKecmeo UHEeKYUO3HU npuduHumenu npodsixasam O0a npedcmasrnseam cepuo3eH rnpobrem ebrpeku
Hanpedbka 8 MeduyuHama, KamnaHuume 3a 30pasHa 0ceedOMEHOCM Ha HaceneHuemo U 6aKCUHOI-
pocbunakmukama. Llenma Ha Hacmosiwusi 063op e Oa ce paszanedam enobanHume enudemMuonosuyHU
meHOeHyuu U npobremu, cebp3aHu ¢ MpU KI4Yo8U UHEeKUyuo3HU 3abonseaHus: COVID-19, HIV/AIDS
u mybepkyno3sa. lMNaHdemussima om COVID-19, 3aedHo ¢ ObsieoeoduwHume 3annaxu om HIV/AIDS u my-
b6epkynosa, npedcmasrnsiea cepuo3HO udnumaHue 3a 30pasHume cucmemu U coyuanHo-UKOHOMUYECKU-
me cmpykmypu 8 MHo20 Obpxasu. COVID-19, npuyuHeH om SARS-CoV-2, 6bp30 ce pasrnpocmpaHu o
uenus cessm, dosexdaliku 00 3HayumesieH bpoul 3abosienu, CMbPMHU C/y4Yyau, Kakmo u 00 ObJI20CPOYHU
30pasHu npobnemu. lNMNocnedcmeaussma om uHegekyussma, ,long” COVID-19 u nocm-COVID-19 omknoye-
Hume cuHOpPoOMU ce rpesbpHaxa 8 e0Ha Om OCHO8HUME MPUYUHU 3a HamaneHa pabomocrnocobHocm u
8/T0WEHO Ka4ecmeo Ha ueom rpes rnocredHume 200uHu. B cbujomo epeme HIV/AIDS ocmasa enobaneH
30paseH npobriem, ocobeHo 8 onpedernieHU peauoHu, a mybepkKyno3ama rnpodbixasa 0a npedcmasrisiea
cepuosHa 3arnnaxa, Hal-eeye 8 ycriogusi Ha oepaHuyeH docmwbn 00 30pasHu yciyau. Bceku om mesu
30pasHuU npobremu nocmaess crneyuguyHU U3UCK8aHUS 3a fiedeHuUe U npeeseHuusl, Kamo CbUie8pPeMeHHO
800U 00 cepuo3HU 30pasHuU, coyuasHu U UKOHOMUYEeCKU nocreduyu ebrnpeku enobanHume uHuyuamusu

MOBAJIHN TEHAEHUUU U NPOBJIEMU HA UH®EKLUUO3HUTE 3ABOJIABAHUA -

u cmpameeuu 3a crpassHe ¢ msx.

Knro4doeu dymu: enobanHu meHoeHyuu, npobnemu, cmpameauu, COVID-19, HIV/AIDS, my6epkynosa

BBbBEOEHUE

Mangemusata ot COVID-19, npnymHeHa OT KO-
poHaBupyc SARS-CoV-2, Oewe [pokasartencrso
3a rmobanHuTe 30paBHO-UKOHOMUYECKO-COLMAnHm
npegu3BukKatencTearta u nocneguum, CBbp3aHu C
MHdEeKUNO3HNTe 3abonsiBaHus. Hapen ¢ MHoxe-
CTBOTO OTHETM YOBELLKN XXNBOTU, YCIIOXKHEHMATA HA
3abonsBaHeTo, MPUYUHEHO OT BUpyca, AOoBedoxa
00 BIOLLEHO Ka4yeCTBO Ha XMBOT Ha MnauueHTuTe.
OT U3KMIYNTENHO 3HaYeHMe 3a OBMaAsiBAHETO Ha
BonecTTa ce okasaxa 6bp30TO BbBEXAAHE HA MHO-
)KECTBO MPOTMBOENMAEMUYN MEPKN N pa3paboTBa-
HeTo Ha BakcuMHW. AganTaumusata oT cTpaHa Ha Me-
OVLUMHCKUTE cneumanucTy (BKIMoYMTENHO B HAcoka
avrytanu3auus Ha 3gpaBeonasBaHeTo), obue-
CTBOTO 1 BusHeca bsixa HeobxoanmocT. Ha rnoban-
HO HMBO (PMHaAHcoBaTa nofkperna 3a Bb3CTaHOBS-

BaHe Gelue ocurypeHa ypes pasnnyHu MHULMaTnBem
n ouHaHcoBM nakeTn oT EBponenckus cbro3 (EC)
n CbeguHennte amepwuikaHckm watm (CALL). Ma-
panenHo ¢ pa3npocTpaHeHMeTo Ha Bupyca belue
Hanuue 3abaBsiHe B AuMarHoctukara M NevyeHneTo
Ha MHOro Apyrn MHPEKLMO3HM (Hanpumep TybGepky-
nosa u HIV) n xpoHuyHu 3abonsisaHus. BupycbT Ha
YyoBeLLKMA UMyHeH geduumt (HIV), npuuanHnten Ha
cuHApOMa Ha npuaobuTa MyHHa HeJoCTaTbYHOCT
(CMWH), npogbmkaea ga 6vae 3HavymMm rnobaneH
3gpaBeH npobrnemM. Bbnpeku kamnaHuuTe 3a WH-
dopMmMpaHoOCT, Npeekcno3mumMoHHaTa npodunak-
Tuka (PrEP) v Hannyueto Ha aHTMPETPOBUPYCHO
neyenue (APT), CIMMNH octaBa OCHOBHa MpuynHa
3a CMBbPTHOCT, 0coBeHO B pernoHn kato Adpuka
Ha tor ot Caxapa, nopagu couuManHo-MKOHOMMUYe-
ckuTe Gapuepu npen edekTMBHATa NPEBEHUUS U
neyexve. TybepkynosaTta (TB) e owle egHO nHdek-
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LMo3HO 3abonsiBaHe, KOETO BbLMPEKU ycunusata 3a
KOHTPON 1 nevyeHne npoabkasa Aa ObAae Bogella
npuYMHa 3a CMbPTHOCT No ceeTa. B gonbnHeHue,
nHdpekymata ¢ HIV, cunukosarta (cneundunyHo npo-
decmnoHanHo 3abonsaBaHe) U MynTUPE3NCTEHTHaTA
Ty6epkynosa (MDR-TB) ycnoxHsiBat He camo e-
YeHueTo, HO 1 npeBeHuunaTa Ha Th. Kbm Tesu rmo-
6anHn npobnemu ce [obaBAT U NpodecnoHanHu-
Te bonecTtun, NpUYMHEHN OT BUOMOrMYHU areHTn B
paboTHaTa cpefa, KOUTO CbLLO BOAAT A0 CTOTULM
XUNAQNM CMBbPTHM criyyam roguwHo. B HacTtosw-
nsa o630p pasrnexgame rnobanHuTe TEHAEHUMU U
YacT oT npobrnemMuTe, CBbP3aHU C TE3U KIHOYOBWU
MH(pEKLMO3HN 3abonsiBaHus, U NpaBMM aHanua Ha

O6u1 6poit Ha cratunte B PubMed, 3a
TMOCJIEHUTE 5 TOJUHH,
UICHTUUIMPAHH TI0 KITFOYOBHU JyMHU

(n=5785)

00111 6poit Ha TOCTHITHUTE CTATUH

(n=4972)

CTaTuu THII ,,Me€TaaHaJU3U " 1
,,CHCTEMaTHYeH TIperien ,
OpPHUTHHAJHU CTATHH, KITHHUYHH
crydan (n=3159)

OOz Opoii Ha IperieAaHuTe CTATHH 10
CbOTBETHUTE KPUTEPUU

(n=60

Mudopmanus ot opunnanaute web
crpannm Ha C30, EC, ILO, M3, HOU,
HLIO3A

CblUECTByBaLUUTE CTpaTerun 3a crnpaesiHe ¢ Gbae-
LM naHgemMmm

METOaOMU

Bsxa npernegaHu nybnuvkaumm cbc cBobGodeH
poctbn B PubMed, kakto 1 oduumanHute web
cTpaHuMuM Ha CBeToBHaTa 34paBHaA OpraHusauus
(C30), EC, MexayHapogHaTa opraHm3auus Ha Tpy-
aa (MOT; ILO, International Labour Organization),
MwuHMCTEpPCTBO Ha 34paBeona3BaHeTo Ha Penybnu-
ka Bbbnrapus (M3), HaumoHanumsi ocurypureneH
nHctutyt (HOW), HaumoHanHus ueHTbp no o6-
LwecTBeHo 3apase 1 aHanuaun (HUO3A). Ha dur. 1 e

“Global COVID-19 trends”

“Global HIV/AIDS trends”

“Global tuberculosis trends”

CTaTI/IH, U3KIIFOYCHU Topaau
JIMIICA Ha IT'BJICH TCKCT U
IIOBTOPEHUE

(n=1813)

CTaTI/II/I, U3KJIIOYCHU ITopaau
JIMTICA Ha UHTEPEC

(n = 3099)

wI7TTOBAJIHHU TEH/IEHIIHH H ITPOBJIEMH HA
HH®EKIIHO3SHHTE 3ABO/IIBAHHA — COVID-19,
HIV/AIDS, TYBEPKY/IO3A“

Que. 1. Cenekyus Ha ny6nukayuume b3 OCHOB8a Ha 8K/Iro4ealujume U U3KoYeawume Kpumepuu
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npencraBeHa cenekunAaTa Ha ﬂy6]'II/IKaLI,VII/ITe, cnp4a-
MO BKIoYBaLluUTe N U3KNKOYBALLW KpUTEPUN.

COVID-19: Enudemuonozusi, npedu3suka-
meJsicmea u 2s106asiHuU ycususi 3a KOHmMpOoJ1

Mpe3 pekemBpu 2019 r. B rpag YxaH (NpoBuH-
umnsa Xyben, N3toueH Kutan) ca permctpupaHm MHo-
KeCTBO MaumeHTU CbC CUMMTOMM Ha HEn3BeCTHa
gocera MHMEKUUs, npoTuyalla € LUMPOK CMEeKTbp
OT KMMHUYHKU MposiBU. W3KNounTeNnHO TpeBOXHa-
Ta TeHAEHUMs 3a MONMOPraHHO U MOMMCUCTEMHO
aHraxupaHe, BUCOKaTa 4ecToTa Ha CMBPTHOCT U
CEPUO3HUTE YCMOXHEHUST Hanoxuxa o0bsBABAHETO
Ha enuaemusi, KOSTO BMOCNeACTBME Ce pa3pacHa B
rnobaneH mawab n ce NnpeBbpHa B NaHAeMus. Yc-
NOXHeHusiTa Ha bonecTTa goBegoxa [0 BIOLIEHO
Ka4yeCTBO Ha XMBOT U HepaboTocnocobHOCT, a npu
HAKOW — OO CUITHO orpaHudeHa paboTocnocobHOCT
Cc Meceum crieq nHdekuudarta [1-12]. Mo gaHHM Ha
C30 naHgemusita ot COVID-19 nsknountenHo 6bp-
30 gocCTurHa rnobanHyu mawabu, Kato KbM Kpasi Ha
2024 r. e 3acerHana Hag 776 MnH. oywm v e gosena
00 Haf 7 MIH. cMbpTHM cniydau [13]. CumntomuTe
MoraTt [da npogbrkart ceaMuun unu Meceum cnep
HayanoTo Ha WHdekuuata (T.Hap. abnbr COVID,
noct-COVID cuHgpom, (PCS), koeTo pgoBeage Ao
3HAYMMO yBEMMYEHME Ha OTCBLCTBUATA OT paboTHO-
TO MSCTO MOpagu BpeMeHHa HEeTpygocrnoCcobOHOCT,
KaKTO U OO HaMupaHe Ha anTepHaTMBHW BapuaHTh
3a guctaHumoHHa pabota n obydeHue. bonectta n
n3onaumsaTa npUYMHUXa He caMo 34PaBOCIOBHU, HO
1 coumanHo-uKOHOMMYEeCKn npobnemu [14-22].

OcHOBHUTE npeamsBuKaTencTBa, 0cCobeHO B
Ha4yanoTo Ha NaHgemusATa, 6axa nuncaTta u/vnm He-
pPaBHOMEPHOTO pasnpenernieHne Ha pecypcu (Meau-
LIMHCKM, (PMHAHCOBW, NOTUCTUYHWN, OPraHN3aLMOHHN
n ap.) [23]. 3acerHatuTte cTpaHu ce onuTaxa ga us-
paBHAT enuaemMuornorMyHaTa Kpuea v ga msberHart
npeToBapBaHe Ha CUCTEMUTE 3a 34paBeornasBaHe
ype3 HanaraHe Ha crneuudUYHU XUTMEHHU MEpPKW,
orpaHM4aBaHe Ha COUMAIHWUTE KOHTaKTW, HOCEHEe
Ha Macka, u3nyecko AncTaHumMpaHe, nosuLLaBaHe
WHOPMUPAHOCTTA Ha HACENEHUETO, OrpaHNYeHnst
3a NMbTyBaHe, 3aTBapsHe Ha rpaHuLM, HauMOHaIHN
GnokmpaHusa ¥ 3adbIDKUTENHA KapaHTuHa 3a 3apa-
3eHUTE U TEXHUTE KOHTakTHM nuua [1, 22]. 3a kpa-
TbK Nepuof 6sixa paspaboTeHn MHOXECTBO BaKCUMHU
(Pfizer-BioNTech, Moderna, AstraZeneca) ¢ Bucoka
€(EeKTMBHOCT, NOBEYETO C fEKM CTpaHUYHU edek-
TV cnep npunoxenueto [1, 11, 22, 24-27]. begHu-
Te M pasBMBaLLUTE Ce CTpaHWU nonyynxa nogkpena
ype3 mMexayHapoaHu OOHAOBE UM MHULMATUBKU KaTo
COVAX [28]. COVAX Gelue CbBMECTHA MHMLMATMBA

Ha CBeTOBHMWS anuaHc 3a BakcuHu (Gavi), Koanuum-
ATa 3a MHOBaL MK 3a roToBHOCT 3a envaemumn (CEPI),
C30 n YHULIE® o1 2020 r. go 2023 ., KOATO nmatiue
3a uen ga yckopu paspaboTBaHETO Ha BaKCUHM cpe-
wy COVID-19 n pga rapaHTpa paBeH 1 cnpaBennve
JOCTbN 4O TSX 3a BCUYKKM [28].

Ha 21 tonn 2020 r. nuagepute ot EC ckniounxa
cnopasymeHue 3a ooy, 6rogpxket ot 1824 mnpa. eBpo
3a nepuoga 2021-2027 r. Kato cbyeTtaBa MHOroro-
AvwHaTta uHaHcoBa pamka (MPP) n nsBbHpeaHu
ycunmna 3a Bb3CTaHOBsABaHe B pa3mep Ha Hag 750
MIIp4 €BPO, NAKeTbT cloMara 3a Bb3CTaHOBSIBAHETO
Ha EC cneg naHgemusaTa ot COVID-19 n nogkpens
WHBECTULIMMTE B €KONMOMMYHUSA 1 LNGOPOBUS MPEXOL.
Te3n enemeHTV gonbneaTt TpUTe NpeanasHu Mexa-
HM3bMa B pa3mep Ha 540 mnpa. eBpo, kouto EC Beve
€ BbBes B nogkpena Ha paboTHUUMTe, NpeanpusaTy-
ata u gbpxasuTe (o1 9 anpun 2020). Mpe3 2024 .
EC e otnycHan nakeT oT CTMMynu Ha ctonHocT 2018
MIp4. €BpO 3a HacbpyaBaHe Bb3CTaHOBSABAHETO Ha
pasnu4yHu pecopwu [29, 30]. Mpes3 2021 r. CALL ca ocu-
rypunu $3 500 000 000 no npoekT ARPA (American
Rescue Plan Act) [31]. ®egepanHoTo pmHaHcMpaHe
€ B nofkpena Ha cuctemuTe 3a obLLIeCcTBEH TpaHC-
NopT Ha HauusATa, JoKaTo Te MpoabinkasBaT ga pe-
armpat Ha naHgemuata ot COVID-19 n noagkpenaT
npusvBa Ha npesngeHTa 3a BakCMHMpPaHe Ha Hace-
nenneto Ha CALL [32]. 3akoHBT 32 amepuKaHCKUS
cnacuTeneH nnaH nogkpens paboTHUUMTE 4pes:
YCbBbPLUEHCTBAHE Ha cucTemaTta 3a ocurypsiBaHe
npu ©Ge3pabotvua (MOAEpHU3MpPAHE Ha OCUrypwu-
TenHarta cucTtema, 3a fa noMorHe Ha paboTHuuuTe
Aa nonydyat obesleTeHuATa, KOUMTO 3acnyxaear),
ocurypsieaHe 6e3onacHocTTa Ha paboTHuuuTte (4pes
OCurypsiBaHe Ha OOMbIHWUTENHO (bMHAHCKMpaHe 3a
nognomaraHe Ha ys3BuMuTe paboTHuum ga 6baar
3gpasu 1 3awmteHn ot COVID-19) n cboencreune
3a 34paBHOOCUTYPUTENHU NpeMun (nomara Ha pa-
BOTHMLMTE, KOUTO ca 3arybunu paboTtata cu unu ca
nmarnu HamaneHo paboTHO BpeMe No BpeMe Ha naH-
JeMusTa a nnawar 3a 34paBHO OCUIypsiBaHe Ypes
MbIIHO cybcuaupaHe Ha npemunte) [33].

OcHoBeH npobrem B npunaraHeTo Ha Te3u rno-
GanHu Mepkun 3a KOHTPON Ce OKa3a CbhpoTMBaTa oT
CTpaHa Ha YyacT OT HaceneHMeTo OTHOCHO couuarn-
HaTa AMCTaHUMs U BakcvHauusTa. Bbnpekn ToBa
CbBMECTHUTE YCUNNSI HA MHOXECTBO WHCTUTYLUN
NnocTUrHaxa ceosiTa Len Aa Hamanat 3abonsemocT-
Ta U CMbPTHOCTTa B CBETOBEH MaLab [34].

MaHgemunsata COVID-19 okasa 3Ha4YMUTENHO Bb3-
OEeNCTBME BbpXy 34paBHUSA TypusbM, KaTo goBeae
00 Ps3KO HamarsiBaHe Ha MeXOyHapoaHuTe MbTy-
BaHWUS U NPEeKbCBAHE HA MHOTO MEAULMHCKA YCMYTW.
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lonsiMa YacT OT 34paBHUTE MHCTUTYLUU U TYPUCTU-
yeckute onepatopu 6sixa NpuHyaeHn Aa agantupaTt
CBOUTE YCIyru, Kato BbBeaaT HOBWU U3MCKBaAHWS, 3a
Oa ocurypart 6e3onacHoCTTa 1 3gpaBeTo Ha NbTyBa-
wute [29]. Bbnpekn Tesn TpygHOCTU naHgemudata
CblLO Taka npeausBuKa HOB WHTEPEC KbM Meau-
LWHCKMSA TYpU3bM B MOCTNAHAEMWUYHWUSI nepuopg, C
dokyc BbpXy Ges3onacHu OecTMHaLMM U MHOBaLUK
B ANCTAHLUMOHHOTO 3apaBeonasBaHe 1 BUpTyanHute
KOHCynTauun. Tesn TeHaeHuMn nogyepraBaTt Heob-
XOAMMOCTTa OT ajanTuMpaHe Ha WHAYCTpUsiTa KbM
HOBUTE W3WCKBAHWS Ha noTpebutenute u perynu-
pawuTte opraHu [35]. B gonbnHeHue, naHgemuata
COVID-19 otnoxu 1 Bb3NpenatcTBa npernegute
npv pasnuyHu cneumanuctn ¢ meceum. OcobeHo
NnoTbpNeEBLUN BSXa U NAUNEHTUTE C PEBMATUYHN 3a-
BonsBaHuWs, KOUTO HAMaxa AOCTbMN A0 PEBMATONOrN C
meceuw. Mo nuTepaTypHN aHHW B MOBEYETO CTPaHU
oT UeHtpanHa n 3anagHa EBpona koHcynTauusaTa ¢
pesmatonor otHema okono 30 ceamuum [36]. Fuchs
N KOf., KaKTO U Opyrn U3ToyHMUM cbobLLaBart, ye B
P. l'epmaHusa ca Heobxogmmm noeeve oT 6 meceua
OT MosiBaTa Ha MbPBUSA CMMMTOM Ha Bb3nanuTenHa
cTaBHa bonecT 0o peanuanpaHeTo Ha KOHCynTauus
cbe cneumanuct [37]. Tasu TeHOeHUMs e akTyanHa
1 3a gpyrm abpxasu n3ebH EC. Widdiefield n konex-
TMB NybnukyBaT AaHHM, cnoped kouto B KaHaga ca
Heobxoanmm cpeqHo 74 OHW 3a OCbLLECTBABAHE Ha
nogo6Ha KOHCyNTaumsl, KOETO 3HAYMTENHO BrOLLIAaBa
Ka4yeCTBOTO Ha 34paBHUTE TPWXKK 3a NauUUEHTUTE C
peBMaTnyHN 3abonseanus [37, 38].

HIV/CIWNH: MobanHa naHOemusi u 6opba c
supyca

Kbm 2024 r. CMWH, npynuunHeH ot HIV, npoabn-
XaBa ga Obae npeavsBUKATENCTBO U rnobarneH
3gpaBeH Npobnem. Bbnpekn 3HauntenHus Hanpe-
ObK B OMArHOCTULMPAHETO U JIEYEHMETO MNpe3 no-
cnegHUTe OeceTuneTusi, bonectta octaBa eaviH ot
OCHOBHUTE (PaKTOpPW 3a CMBPTHOCT B HAKOW peruo-
HK, ocobeHo B Adpuka (Ha tor ot Caxapa) [39-41].
Mo gaHHn Ha CbBMecTHa nporpama Ha OOH 3a HIV
n CIMKH (Joint United Nations Programme on HIV
and AIDS, UNAIDS) n C30 kbM Kpas Ha 2023 1. oko-
no 1,3 MnH. gyLun ca HoBo3apaseHu, okorno 40 MIH.
xnBeaT ¢ HIV, a cMbpTHUTE cnyyam ca okono 630
000 [39]. Okono 28 mMnH. Aywn No ceBeTa nornyyasat
aHTUPETPOBUPYCHO NEeYeHne, KOETO 3HaYUTENHO MO-
JobpsiBa Ka4eCTBOTO Ha XMBOT M HamansiBa BMpYC-
Husa ToBap. [39, 40].

Cb3gageHn ca MHOXECTBO MeEXAyHapoaHW KaM-
naHuM 3a MoBuULLIABaHE Ha MHOPMMpaHOCTTa U Ha-
MansiBaHe Ha cTurmarta okomno 3abonsisaHeto. PrEP

(npodhmnakTnka Npeau nsnaraHe) — NpUemM Ha nekap-
CTBa 3a npeanassBaHe OT 3apassiBaHe — e edHa OT Oc-
HOBHMTE nporpamu 3a npeseHumns. ToBa e 0cobeHO
edeKTMBHO B OMpefeneHn puckoBu rpynn (xopa ¢
MHOXECTBO CEKCyaliHM MapTHbOPW, fvua CbC 3aBu-
CMMOCTM unu xomocekcyanucTi) [39, 41]. OcHoBHUTE
KOMMOHEHTN Ha TabneTkata ca TeHodoBup (TDF) un
emTpuumTabuH (FTC). Hali-M3BecTHOTO naTeHTOBaHO
nve 3a Tasu kombuHaums e Truvada®, HO Beve MMa
reHepuyHn Bepcumn Ha PrEP. Y Hac e goctbneH megm-
KaMeHTbT nog, HanmveHoBaHueTo Tenofovir Disoproxil
Emtricitabine [42]. CbLuecTByBaT akTMBHM yCUnus B
n3cnegBaHusaTa Ha BaKCMHU M HOBWU Tepanuu, KOUTo
Oa morat ga manekysat CIMAH, HO kbM MOMeHTa Te
Ca C OrpaHMYeHo KIUHWYHO npunoxerue. [40, 43].
Mporpamara Ha OOH 3a 6op6a ¢ HIV/CITNH, nseect-
Ha kato UNAIDS, paboTn 3a nocturaHe Ha UenTta 3a
npemaxeaHe Ha HIV kato rmobaneH 3gpaBeH npo-
6nem go 2030 r. [39]. CbliecTBYBaT HSAKOMKO BUAA
nekapctsa cpelty HIV uHdekunsTa, HacoueHun cpe-
Ly pa3nuyHu dhasn Ha mpoleca Ha pasmMHOXaBaHe
Ha BMpyca. Tbi KaTo BUPYCbT MyTupa 6bp30 1 cTaBa
PE3NCTEHTEH CMPSIMO BCSKO OTAENHO B3€TO JleKap-
CTBO, NaumeHTuTe TpsbBa da npuemat KoMOuHupa-
Ha aHTn-HIV Tepanusa (aHTMpeTpoBMpyCHa Tepanus,
APT). 3a coxaneHvne, APT He MOxe fa npemaxHe
NHeKkumaTa HambNHO [44]. JleueHneTo ce noema ot
M3, 6e3 ornea Ha 30paBHOOCUIYPUTENHMSA CTaTyC Ha
nauuneHTa [46].

OCHOBHMTE Npeau3BMKATENCTBA, KOUTO CTOAT
Ha [HEeBeH pen, ca coumarnHo-MKoHoOMUYeckuTe Ga-
pvepu npeq npodunakTnkaTa u nevyeHueTo (nunca
Ha MHAOPMUPAHOCT U AOCTbMN A0 3A4PAaBHU YCMYrw,
HUCBK coumaneH cratyc u obpasoBaHue). Opyr oc-
HOBeH npobremM e AbMAroCPOYHOTO HenpuabpXKaHe
KbM TepanusTa M nuncata Ha 3apaBHa WHGpa-
CTPYKTypa B ObpXXaBUTE C HUCBbK OpyTEH BbTpeELLEH
npoaykT (BBI) [40, 41].

Ty6epkyno3sa: []JpeeHo 3abosnsisaHe 8 cbepe-
MeHHUs1 cesim

Tyb6epkynosata (Th), npuunHeHa ot Mycobac-
terium tuberculosis (MTB), € XpOHU4YHO NpoTUYaLLO,
CUCTEMHO MHGEKLUMO3HO 3abonsaBaHe, KOETo 0bu-
YanHo 3acsra 6ennte gpoboBe, HO MOXe Aa ce pas-
BME BbB BCMYKM OPraHu MU CUCTEMU HA OpraHun3ma.
PasnpocTtpaHsiBa ce NpeguMMHO MO Bb3AyLUHO-Ka-
nKoB NbT OT BonHuTe ¢ 6enogpobHa Tb (BTE). He-
3aBMCUMO OT HanNM4meTo Ha eTUoNnorM4Ho redyeHume
N OT ycunusita B rnobaneH mailad 3a edektuBeH
KoHTpon, Th Bce olle npeacrasnsiBa 3annaxa npeg
00LLeCTBEHOTO 3apaBe Nopagu 3agbpXaHe HMBOTO
Ha pa3npOCTPaHEHMETO M 1 Ha BPOst HAa CMBbPTHUTE
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cnyyan [46, 47]. CunukosaTta (cneunduryHo npode-
cnoHanHo 3abonsasaHe) u uHgekumaTa c HIV ca Han-
3HaYUMMUTE PUCKOBM (haKTopW 3a passuTme Ha Tb n
B3aUMHO Ce A40oMbMBaT, 0cOBEHO B CTPaHUTE C HUCHK
BBIM[47-50]. NHdekumsiTa ¢ HIV noBunwaea 3abons-
emMocTTa oT Th 4ypes yBenuyaBaHe Ha pucka OT pe-
aKkTuBMpaHe Ha nateHtHata Tb uHdpekuma (JITBN)
¢ MTB un 6bp3oTo nporpecupaHe kbM akTuBHa Thb
[47]. MpobrnembT ¢ BLPK (BCG, Bacillus Calmette-
Guerin) BakCUMHaUMATA, BbNPEKN 3aObIDKUTENHUSA 1
XapakTep crnopef MMyHU3aunoHHNUS kaneHgap Ha P.
Bwvnrapus, ctaBa Bce No-nonynsipeH.

Mo gaHHM Ha C30 npe3 2021 r. Tb e BTOPOTO
HaW-CMbPTOHOCHO WHMEKLUNO3HO 3abonsiBaHe B
ceeTa cneg COVID-19, kaTo Bcsika roamMHa NpuymnHs-
Ba OKoso 1,5 MNH. CMbpTHU cry4vau [46]. Mpes 2023
r. N0 n3umcnennst Ha C30 okono 10,8 mnH. gywm ca
HoBo3abonenu ot Thb, a npubnuautenHo 1,25 MnH.
ca nodvHanu ot 3abonsisaHeto. OT Tax 6,1% ca
nunua, xunseewwm ¢ HIV. MNMoeeueto cnyyan ca B cTpa-
HuTe oT KOromatodHa Asus (45%), Adpuka (24%)
M 3anagHoTo TuxookeaHCKO kparnbpexuve (17%). B
8 cTpaHu ca cbecpenoTodeHn Hag 2/3 oT criyyauTe:
NHana (26%), WHoonesnsa (10%), Kutan (6,8%),
Ounununute (6,8%), MNaknuctaH (6,3%), Hurepua
(4,6%), Banrnagew (3,5%) n OemokpaTtnyHa peny-
6nuka KoHro (3,1%). XXenute, 3acerHatu ot 3abons-
BaHeTo, ca 3,6 MIH. (33% OT BCMYKM NPOrHO3MpaHu
cnyyan), a geuata ot 0 go 14 roguHu ca 1,3 MnH.
(12%) [46]. PasnpocTpaHeHMEeTO Ha MynTUpe3nc-
TeHTHaTa Tybepkynosa (MDR-TB) 1 eKCTEH3BHO
pesucteHTHaTa Tybepkynosa (XDR-TB) ycnoxHsasat
bopbaTta cpewy 3abonsBaHeTo. [pyrn npeavssu-
KaTencrea ca HedoCTaTbYHMAT AOCTbMN 4O AMarHo-
CTVKa M nedeHve B GedHVM M oTganeyvyeHn crpaHu/
pernoHu, eBnusHneto Ha HIV Bbpxy Bb3npuemuyn-
BOCTTa KbM TybepkynosaTa v NpogbIiiKMTENHOCTTa
Ha NeYeHneTo ¢ KoMBUHauMsa OT MPOTUBOTYBEpPKY-
NO3HM NEeKapCTBEHU NPOAYKTU MUHMMYM 6 Meceua
npwv vyyBcTBUTENHa Th, BKM. 2 Meceua c 4 nekapctea
n 4 meceua c 2 nekapcrtea [46]. lNaHgemunaTa ot
COVID-19 oka3sa cepuo3HO BMUSIHNE BbpPXY KOHTPO-
na Ha TB, kato 3abaBu gocTbna 40 AMarHoCTUKa U
nedvenuve. Crnopen C30 B pesynTart Ha naHgemudaTa
npe3 2020 n 2021 r. ce Habnogasa yBenuyeHne Ha
CMBPTHOCTTa 1 BPOS Ha HeguarHOCTULMpPaHuTeE cny-
Yan Ha Tb (ckpuTa 3abonsemocT) [46].

B cTpemex 3a KOHTpON 1 NpeBeHuus Ha 3aborns-
BaHETO Ca OpraHn3npaHn MHULMATUBK 3a MHpopMU-
paHOoCT, NofobpsiBaHe Ha UMYHU3ALUMOHHUSA obxBaT
(BLPK BakcuHaTa ocTaBa OCHOBHaTa BaKkCUHa 3a
npeseHumns Ha TB), paHHO gnarHocTuumpaHe, feve-
HWe C HOBW Tepanuu W nporpamu 3a nogobpsiBaHe

Ha JocTbna [0 feYeHne B pa3BMBaLLUTE Ce CTpa-
HW. [lapTHLOPCTBOTO 3a cnupaHe Ha Tb (Stop TB
Partnership) e ocHoBaHo npe3 2001 r. u e yact oT
Opranusauusita Ha obeguHennTe Hauumn (OOH), aa-
MUHUCTPUpaHO oT cnyxbata Ha OOH 3a npoekTHu
ycnyrm (United Nations Office for Project Services,
UNOPS) cbc cepanuuie B XKeHeBa (LUsenuapus)
[51]. Stop TB Partnership obeaunHssa ycunusaTta
Ha pasnNUYHM MEXAYHApOA4HM OopraHm3auuu c uen
envMMHMpaHe Ha Tybepkynosarta. Llennte Ha Ha-
crosiwiata Ctparterus ,Kpan Ha TyGepkynosarta“ Ha
C30 ca HamansiBaHe ¢ 90% Ha 3abonsemocTTa u ¢
95% Ha cmbpTHUTE cnyydaun go 2035 r. B cpaBHeHMe
¢ HuBata ot 2015 r. n gopu enMMUHUPAHETO Ha Ty-
6epkynosarta go 2050 r. (no-manko ot 1 HOBOOTKPUT
cny4vanm Ha 1 MIH. HaceneHwe roguwiHo) [46, 47, 51.]
Okormo 1/4 ot HaceneHueTo no ceeta e ¢ JITBU,
T.e. Tean nuua ca uHdektnpanm ¢ MTB, Ho (Bce oLue)
He ca OOonMHKM 1 He moraT fa pas3npocTpaHaBaT Tasu
nHopekums. JITBA e BepoAaTHO Hal-BaXKHUAT bakTop
3a nuncara Ha XernaHus Hanpegbk B KOHTporna Ha Th.
[edurHnpa ce kaTo CbLCTOSHNE Ha NepcucTupaLy uMy-
HEH OTroBOp KbM CTUMYynaumusa OT aHTureHn Ha MTB
6e3 KNUHWYHU JaHHW 3a akTuBHa Gomnect. Ta npen-
CTaBInsiBa OrpOMeEH pe3epBoap 3a pas3BuTMETo Ha Th
enuaemus, Tbi kato okono 1/10 ot nHdekTnpaHmTe
nvua pasBMBaT akTMBHa TybGepkynosa no Bpeme Ha
XnBoTta cu. MIMyHokoMnpoMeTupaHuTe nuua ca 0co-
BGEHO M3NOoXeHW Ha pUCK OT akTueBupaHe Ha JITBU,
KOETO € TSICHO CBbP3aHO CbC CMOCOOHOCTTA Ha UMYy-
HWTETA Ha rOCTOMPUEMHUKA [a OCUrypu afeKBaTeH
otroBop. Jlnuara, mHdektTnpann c¢ HIV, nuuara c
UMYHHOMEAMMPaHN Bb3NanuTenHu 3abonsBaHus,
npvemMalLm neyeHme CbC CUCTEMHU KOPTUKOCTEPOU-
OV N @aHTaroHUCTU Ha TYMOPHEKPOTM3Mpawms dak-
Top — anda (TNF-a), nauneHTUTEe Ha Xemoamanmaa,
KaHougaTuTe 3a TpaHCMMaHTauust U peLunmeHTuTe
ca C NoBU1LLEH PUCK OT peakTuBmpaHe Ha Th.
MpenopbyannTe ot C30 TecToBe 3a yCTaHOBSBa-
He Ha JITBW ca: TyGepkynmHoB koxeH TecT (TKT) Ha
Mantoux n TectoBe, OCHOBaHW Ha OTAENsSHE Ha WH-
TepcpepoH-rama (IGRAs; Interferon-Gamma Release
Assays) — VMYHOMOIMYHM METOAW, OCHOBaHM Ha OT-
aensHeTo Ha uHTepdepoH-rama (IFN-y) oT ceHcmbu-
nuaupanute T-KNeTkn Ha uHdekTvpanm ¢ Tb nuvua
npy NOBTOPEH KOHTAaKT ¢ aHTureHn Ha MTB. NoHacTo-
silllemM Ha pasnoroxeHve ca asa Buga IGRA TectoBe,
KOWTO M3MOM3BaT pasfnuyHM MMYHOMOTUYHM METOOM:
QuantiFERON-TB Gold Plus (QF T-Plus) n T-SPOT.TB.
M3knounTenHo BaXHO € ia ce nogyepTae, ve au-
arHosara ,JITBWN” He ce ocHoBaBa camo Ha TKT nnn
IGRAS, a ce nocTtass BMHaru cnep U3krnoyYBaHe Ha
akTuBHa Th cbC cboTBETHATA MEeOULMHCKA OLEHKa
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(aHamHesa 1 usnkanHo uscnensaHe, MMKpobmono-
MYHO M3crenBaHe Ha xpadka u apyrv OMonoruyHu
npobu 3a Hannuueto Ha MTB, peHTreHorpadumsa Ha
rPbAEH KoL, MaToMopdonorMyHn n gpyru nacnen-
BaHus). [Npu n3knoyBaHe Ha akTMBHa GonecT, oco-
GeHO Mpu MMyHOCynpecupaHu nvua, manku geua
N KOHTaKTHW B TECEH CEMEEH Kpbl, NPEBAHTMBHOTO
neyexne Ha JITBW, npuynHeHa ot MTB wwamose, 3a
KOWUTO Ce npegnonara, 4e ca C fekapcTBeHa YyBCT-
BUTEITHOCT, BMBa: MOHOTEepanua ¢ n3oHmnasug (H) 3a
noHe 6 meceLa 1 NeYEHNe CbC CXEMM, CbObpXKaLLM
pucdamMmmunHoB aHTMbMoTUK: pucpamnuumH (R) nnm
pudpaneHTuH (P).

B ponbnHeHve Ha npobnema ce aBABaT U NPo-
decrmoHanHuTe 0Oonectu, NpUYMHEHU ot Ouorno-
rmyHm daktopu [52] Mpes 2005 r. GuonornyHute
puckoBe Ha paboTHOTO MACTO ca Gunu nNpuynHa 3a
okoro 320 000 cMbpTHY crydas roguLLHO B CBETO-
BeH Mawab n okono 5000 cmbpTHM cny4vas B EC.
Mo gaHHM Ha Corrao n cbTp. NpodecroHanHuTe 6o-
nectu, obmkawm ce Ha nHdpekumm, ca okono 0,8%
OT BCUYKM MOYMHanuM, npegumMHo B cdpepata Ha
3[paBeona3BaHeTo U coumanHute ycnyru (65,21%)
[52, 53]. Crnopen EBponericko npoyyBaHe Ha ycrio-
Busita Ha Tpya ot 2015 r. menbT Ha paboTtewute
B EBponenckusi cbio3, N3NOXEHN Ha MHMEKLMO3HMN
areHTu no Bpeme Ha paborta, e 13%, koeto e 1,5
NbTU NOBEYE B CPABHEHME CbC CUMTyauusaTa npeaum
10 roguHun [54]. Mo ekcnepTHa oueHka npes 2021 r.
no cseta uma 550 000 cMbPTHM criyyas nopagu ns-
naraHe Ha 6uonornyHM areHTu B paboTHaTta cpega.
Hawn-ronam asn npes 2021 r. ce naga Ha COVID-19
KaTo Npu4MHa 3a CMbPT, CBbp3aHa ¢ pabotarta npu
230 000 gywwm [55]. Cnopen npoyyBaHe Ha UNI
Global Union camo 98 abpxaBu B cBeTa ca npu-
3Hann COVID-19 kato npodpecuoHanHa 6GornecrT,
KoeTo nokpuea easa 2% oT HaceneHuneTo [56]. Kbm
AHewHa gata COVID-19 n gbnrnar COVID-19 He
ca BKIOYEHM B CNUCHUUTE Ha nNpodecnoHanHuTe
3abongaBaHus, nNpegocTaBeHu OT MeXAyHapOoaHu
opraHusaumm (MOT, C30, EC) n He ca npusHatu
3a npodpecroHanHo 3abonsBaHe B bbnrapus u B
noeseveTo Abpxasu [22, 57]. HecurypHoTo pmHaH-
COBO CbCTOsIHME Ha MHOro paboTteln HamansiBa
TsIXHaTa CMOCOBGHOCT Aa CuM MO3BOMAT pasxoguTe
3a 3gpaBeonasBaHe. ToBa OT CBOSA CTpaHa Boau A0
nepcoHanHn MKOHOMUYECKN 3arybu, HO CbLLO Taka
ce OTpassiBa Ha TeXHWUTe ceMelncTBa, pabotogare-
nv n gbpxasarta [14-22].

Cumyayusima e bbneapus

B ,HauunonanHaTta 3gpaBHa cTtparterus 2020°
Ha Peny6nuka Bwbnrapus ocobeHo BHUMaHuE €

OTOENEHO Ha [enHOoCTTa Mo Haasopa Ha 3apasHu-
Te BGonectn, onasBaHeToO Ha CcTpaHaTa OT BHOC U
pasnpocTpaHeHWe Ha Te3n WHAEKUUnU, orpaHmya-
BaHe Bb3HUKBAHETO Ha enuOeMuyHVN B3PUBOBE U
enuagemMmm, OCUrypsiBaHe Ha BUCOK WUMYHM3aLMO-
HeH obxBaT Ha HaCeneHWeTo OT BaKCUHOMPeaoT-
BpaTUMMN MHMEKLMM U OpraHu3MpaHeTo Ha Obp3
OTroBOp NpW Bb3HWUKBaHE Ha CUTyauuu, 3annawsa-
LWy obwecTBeHOTO 34paBe (B T.4. U U3NON3BaHETO
Ha BGMONOrMYHN areHTn ¢ TepopucTnyHa uen) [58].
lMpropuTeTHa 3agada e orpaHM4YaBaHETOo Ha BbTpe-
6onHu4HuTe uHdpekuun (BBN) n aHTMMmnkpoGHa-
Ta pesucteHTHocT (AMP), kouTo ca kputepun 3a
OLEeHKa Ha KayecCTBOTO Ha MeAMLMHCKUTE YCnyru
n 6esonacHocTTa Ha nauueHtuTe. MNocoyeHo e, ye
BBW ca cpen nbpBuUTE geceT BOAELUU NPUYMHU 3a
MOBULLIEHA CMBPTHOCT NPU NauMeHTUTe, BbMNPEKN
Yye B rongma 4vact ca npegorspatumu. lNosiBaTta Ha
NONMpPE3NCTEHTHOCT BOAM A0 TPaWHO orpaHu4yaBa-
He Ha Bb3MOXHOCTUTE 3a fneyeHne 1 npodunakTm-
ka Ha bakTepuanHuTe nHpekuun [58].

Mo paHHn Ha HLOSA 3a 2022 r. B cTpaHarta ca
pernctpmpanm 563 079 cny4dasi c COVID-19 1 38 106
OYLIM MOYMHanm, Kato BCce Nak ce oT4ynuTa HamansiBa-
He Ha neTanuTeTa cnpsMo npeaxoaHarta roguHa. OT
1 tonun 2024 1. e npeycTaHOBEHO (PYHKLIMOHMPAHETO
Ha HauwoHanHaTta cuctema 3a 6opba ¢ COVID-19,
KakTo M Ha EAMHHMA nHopmMauuoHeH nopran —
coronavirus.bg. IHhopmaums 3a pernctpupaHumTe B
cTpaHaTa cny4vaun ce nybrnvkyBa BeOHBX CEOMUYHO
Ha canToBeTe Ha MUHUCTEPCTBOTO Ha 3gpaBeonas-
BaHeTo M HauuoHanHus ueHTbp No 3apasHu 1 napa-
31THU Bonectun [59-61].

Mo oTHOWeHWe Ha ocTaHanuTe ABe MHAEKUUU
KbM Kpas Ha 2022 r. ca peructpupanu obo 4048
nuua ¢ HIV nHpekumsa, kato 3a cboTBETHATa rogu-
Ha BposAT Ha HoBoperucTpupaHuTe cnydam e 327.
Mpn 9% ot gmnarHoctuuympanute cbe CMUH, gna-
rHo3aTa e noctaBeHa npu Hanuune Ha Tybepkynosa
KaTo onopTioHUCTUYHA nHekuuna [59]. B nepuoga
2004-2017 r. ¢ uanwnHeHueTo Ha lNporpama ,lMpe-
BeHUMsa 1 koHTpon Ha XWB/CIMNH®, dunHaHcnpaHa
ot MobanHusa doHg 3a 6opba cbe CMUH, TyGep-
Kynosa v Manapuvs, B cTpaHaTa 6sxa BbBeAeHU
NpeBaHTMBHU YCNYrX Cpea Hau-ysi3BUMUTE Tpynu
ypes3 m3rpaxgaHe Ha HUCKO-MparoBu LEHTPOBE U
Mpexn oT obyYyeHu ekunu Ha HenpaBUTENCTBEHU
opraHusaumm [59]. HaunoHanHuTe nporpamu OTro-
BapsAT Ha M3UCKBAHUATA N @HraXMMEHTUTE, NMOETU
OT CTpaHaTa B W3NbIIHEHWE Ha MeXAyHapOAHW-
Te MPenopbkM M peguua MNonMTUYECKN LOKYMEH-
Tn kaTo: Llenn 3a yctondmso passutme Ha OOH
(Sustainable Development Goals), OeknapauusaTta



mobanHn TeHaeHuMmn 1 npobnemmn Ha MHeKUMo3HTe 3abonsiBaHuS. .. 61

3a aHraxupaHoct c¢ npobnema HIV (ObbnuHcka
aeknapauus); Tpetata nporpama 3a Aencteue
Ha Cblo3a B obnacTtrta Ha 3gpaseto (2014-2020),
npoekT Ha MmobanHaTta cTtparternsa cpewy HIV Ha
O6eguHeHaTta nporpama Ha OOH 3a 6op6a ¢ HIV/
CINKH (2021-2026) [39, 62, 63]. B pamkute Ha Ha-
LMOHanHata nporpama 3a MNpeBEeHUNS U KOHTPOI
Ha HIV un cekcyanHo npegaBaHu uHdekunn B Pe-
nybnuka Bwnrapusa 2021-2025 r. npogvmkaeart ga
ce nposexaat 4 exerogHn AHTUCTTAH kamnaHun:
no noeog 14 despyapu, MexayHapooHus OeH 3a
CbnpuyacTHOCT cbC 3acerHatute ot HIV/CINH
(Tpetata Hegenst OT M. man), natHata AHTUCIVH
KamnaHust (M. aBryct) u no noesopg 1 gekemBpu —
CeToBHUA OeH 3a 6opba cpewty CIIUH. Mporpa-
MuTe 3a npeseHumsa Ha CIVH ce dokycupat Bbpxy
obpasoBaHMeTo Ha MnaguTe xopa, PUCKOBUTE rpy-
nu 1 yBenvyaBaHe Ha UHPOPMMPAHOCTTA OTHOCHO
Ha4yMHUTE 3a MpedoTBpaTsABaHe Ha 3apassiBaHe C
HIV, BKMouMTENHO M3MNON3BaHETO Ha npesepBaTtu-
Bu u lNpET [64].

Bbnrapus 3aeMa MexXaMHHO HUBO B CPaBHEHME
C BucokaTa 3abonsiemocT oT Tb B AbpxaBute OT
N3touna EBpona mn LleHTpanHa A3sus, M HUCKOTO
M pasnpocTpaHeHue B cTpaHuTe oT 3anagHa Es-
pona. B cboTBeTCcTBME C MpegnpueTuTe MEpKn B
cBeToBeH mMawab y Hac oT 1951 r. ca pa3paboTeHun
cobCTBEHN NporpamMm 3a KOHTPOI Ha ToBa couumarn-
HO 3HauuMoO 3abonsBaHe, C nNpunaraHe Ha YTBbp-
OeHuTe Modenu v NpakTUKK C Luen HamansiBaHe Ha
obuwecrtBeHoTO Gpeme Ha Th. Bnaropapenue Ha
ycunuarta, npeanpueTy B uanbiiHeHne Ha ,Haumo-
HanHata nporpama 3a MpeBEeHUWs U KOHTPON Ha
TyGepkynosata B Penybnuka Bwnrapusa“ y Hac ce
HabniogaBa TeHAeHUMs 3a HamansiBaHe Ha 3abo-
naemoctta — ot 48,8 Ha 100 000 npes3 2001 r. go
13,5 Ha 100 000 npe3 2023 .

Mpes3 nocnegHnTe 4 roANHM U B CTpaHaTa Hu ce
OTYMTaT CbLUNTE TEHAEHUMM Mopagu naHgemuaTa
¢ COVID-19, kakTo 1 B cBETOBEH Mallab — Hama-
nsBaHe Ha perucTpupaHuTe cnyyam ¢ Ty6epkyno-
3a BCNeacTBME MNPECTPYKTypupaHe M HapyLlleHu
dyHKUMM Ha chneumanuanpaHuTe nevyebHun 3aBe-
OEeHuns 3a KOHTpon Ha TybepkynosaTa no obnacty,
HesBSIBaHE Ha CYCMEeKTHMUTE W NauueHTuTe 3a Ty-
Oepkynosa B 34paBHUTE CTPYKTYpU OT BbBEOAEHUS
nokaayH u cturma nopagu CXogHUTe CUMMTOMU Ha
ABeTe 3abonsaABaHus; NnepcucTMpall, KOHTakT B 4O-
MaLLHW YCITOBUS 1 MOBULLUEH PUCK OT NpeAaBaHe Ha
MHGEeKUNATa cpeq YrneHoBeTE Ha ceMencTBaTta Ha
nauneHtTute. OOWMAT Bpon Ha perncTpmpaHuTe y
Hac nuua c Tyoepkynosa no gaHHm Ha HLUOBA npes
2023 r. e 869, koeto cvoTBeTcTBa Ha 13,5 Ha 100

000 HaceneHue. bposaT Ha MbXeTe cbC 3abonsBa-
HeTo obuyarHO € ABa MbTW NO-rofisiM OT TO3M Ha
XeHuTe. Han-3acerHatu ca Bb3pacTtoBuTe rpynu ot
45-54 1., Hag 65 . n 55-64 r. ADMUHUCTPATUBHUTE
obnacTtu cbec 3abonsieMoCcT Haa cpeaHara 3a cTpa-
HaTta npe3 2023 r. ca: Cocums obnact — 32,2; Bpaua
— 22,9; MoHTaHa — 24,3; lNMepHuk — 18,9; Ambon —
18,7 Ha 100 000 [65].

Mo paHHm Ha HOW 3a nepmopga 2009-2022 r.
ca npusHaTu obwo 13 cnyyaun Ha npodecnoHanHmn
6onecTtun, NPUYMHEHN OT BMONOTMYHM areHTu, KaTo
7 cny4vas ca Ha Tb — no 1 goknagBaH crnyyan 3a
2009 r.,2013r. 12014 ., n 4 cnyyasa 3a 2015 . Ot
paHHuTe, npegoctaBeHn ot HOWM, He moxe ga ce
HanpaBu Bpb3ka Mexay oKnagBaHUTE cryyau u
pasnpegeneHneTo UM no norsi, Bb3pacToBU rpynu,
npodecunsa/genHocT Ha 3abonennte, KaTeropusi Ha
Tpyd, ocobeHoCTn Ha paboTa, NPOABLIKUTENHOCT
Ha ekcrno3uuusiTa u Texect Ha bonecTtTa [66, 67].
OcHOBHUTE TPYAHOCTW MpU OLlEeHKaTa Ha npode-
CUOHamHUs PUCK ca CBbP3aHW C nuncarta Ha cuc-
TemaTuampaHa uHdopmMauus 3a OGuonornyHuTe
areHT B MHOro TPyAoBW AENHOCTU, HeaocTaTby-
HaTa OCBeOOMEHOCT M HeadeKBaTHOTO obyyeHune
Ha paboTelwuMTe NO 34PaBOCIIOBHM U Ge3onacHu
yCrnoBusi Ha Tpyd, Nunca Ha cTaHgapTuampaHmu
KpuTepuu 3a npodecnoHanHa ekcno3muma Ha ou-
ONOMMYHN areHTU BbB Bb3ayxa. [1o3HaBaHETO Ha
OMONMOrMYHNTE areHTN e OT UBKITIOYUTENHO 3Ha4ye-
HWe 3a NPeBeHUMsITa Ha CBbpP3aHUTE C TAX 3ab0-
NSABAHUS U CMbPTHOCT.

CbepeMeHHU cmpame2uu 3a crpaesiHe C
npedu3zeukamesicmeama om coyuasIHO3Ha4u-
Mume UHgheKyUuo3HU 3aboJsisieaHus!

1. B ocHoBaTa Ha cTpaTteruute 3a 6opba ¢ uH-
dekumosHmTe 3abonaBaHns cToaT rnobanHoTo Cb-
TPYOHMYECTBO, pa3paboTBaHETO Ha MeXOyHapOoOHM
WHMLMATMBW, CBbP3aHN C OOMEH Ha MHopmauwus,
obpa3zoBaHue no 34paBHU BbMPOCU, KAKTO U OUHAH-
coBa ¥ MaTepuarnHa nogkpena (gapeHus/3akynysa-
He Ha BaKCUHW) 3a ObpXaBuTe ¢ HUCHK BBI.

2. [ocTbnHOCTTa 0O MEAUUMHCKU ycrnyru, ne-
yebHM 3aBedeHus, CbBpPEMEHHa MeauuMHCKa ana-
paTtypa, neKkapCTBEHV NPOAYKTU U BAKCUHU € OCHO-
BOMoraraiia 3a HamarnsiBaHeTo Ha 3abonsiemocTTa,
npodmnakTukaTa u npeBeHumATa.

3. ®uHaHcmpaHeTo n paspaboTBaHETO Ha HOBM
MOSIEKYNIN 3a NeYeHne Ha TpUTe MHAEKUUN € Krto-
YOB MEXaHM3bM 3a HaMansiBaHeTo M npegoTBpaTs-
BaHETO Ha NOCNEACTBUSATA UM.

4. MexayHapooHv KamnaHum 3a HamarnsiBaHe Ha
cTurMara v npegpascbabLmMTe, CbBMECTHO ChC COLU-
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anHy nporpamun 3a nogkpena Ha 3abonenute, morat
Aa HamansT couuanHaTta msonaums m ga nogobpat
NCUXOCOLMArHOTO 30paBe Ha 3acerHaTuTe MHONBUAOMN.

5. N3paboTBaHETO Ha CTPUKTHU CTaHOapTW 3a
6es3onacHocT B paboTHaTta cpefa (C npuopuTeT B
30paBeONa3BaHeTo), KakTo U Ha e(PeKkTUBHM NPOTO-
Konwu 3a 3awuTa n obyyeHne Ha nepcoHarna ca OCHo-
BEH NPUOPUTET 3a OrpaHN4aBaHe Ha pasnpocTpaHe-
HWETO Ha UHpekuunTe.

6. PaspabotBaHe Ha crneuuanHu nporpammM wu
30paBHM 3aCTPax0BKM, KOUTO Aa obrek4aT UKOHOMUYEe-
CKUTE NOCNEACTBUSA OT MH(PEKUMO3HUTE 3a00NsiBaHMS.

3AKNIOYEHUE

MaHgemunsita ot COVID-19 nogdvepta ysa3Bu-
MOCTTa Ha rnobanHaTta obulecTBeHa cuctema npea

HOBOBb3HWUKBALLM 34paBHU Kpu3n. MHMEKLMO3HUTE
3abonsiBaHusa (COVID-9, HIV/CIMNH n Ty6epkyno-
3a) ocTaBaT Cepuo3HKn rnobanHu npobnemu, KoMTo
N3UCKBAT KOOPAMHMPAHW YCUNUsi Ha rrnobarnHo, Ha-
LMOHaNHO 1 NoKanHo HWBO. Bbnpekn Hanpeabka B
AVarHOCTULIMPAHETO U NEYEHMETO, KaKTO U Mexay-
HapoA4HWUTE YCUNUS 3a NPEBEHLMSA U KOHTPOr, OCTa-
BaT MHOXXECTBO NMpeav3BMKaTENCTBa, BKIOYUTENHO
coumnanHo-MKOHOMMYecknTe Gapuepu 1 HegoCTUIbT
Ha 34paBHW YCINyry B MHOTO permoHun. MHoro ot npo-
6nemute ce KpUST B HepaBHOMEPHMWS OOCTbM A0
34paBHM yCnyr, CTUrMaTa U HegocTura Ha pecypcu
B OegHWTE M pasBMBaLLUTE Ce CTpaHWU. YcrnexbT B
bopbata cpelyy Te3n 3abonaBaHUA 3aBUCK OT rM0-
GanHaTa conuaapHOCT, Hay4YHU MHOBaUUW U edek-
TUBHW 34paBHU MOSUTUKMN.
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Abstract. Globalization and the interconnectedness of countries in the modern world pose new challenges
to public health. Over the centuries, infectious diseases have proven to be one of the major threats to global
health. Historically, several pandemics and epidemics have changed and claimed the lives of millions of
people around the world. Many infectious agents continue to pose a serious problem despite advances in
medicine, public health awareness campaigns and vaccination. The aim of this review is to present the global
epidemiological trends and challenges related to three key infectious diseases: COVID-19, HIV/AIDS, and
tuberculosis. The COVID-19 pandemic, along with the long-standing threats of HIV/AIDS and tuberculosis, is
posing a serious challenge to health systems and socio-economic structures in many countries. COVID-19,
caused by SARS-CoV-2, has spread rapidly around the world, resulting in significant numbers of cases,
deaths, and long-term health problems. The consequences of long COVID-19 and “post-COVID-19 syndrome”
have become one of the main causes of reduced work capacity and impaired quality of life in recent years.
At the same time, HIV/AIDS remains a global health problem, especially in certain regions, and tuberculosis
continues to constitute a serious threat, especially in conditions of limited access to health services. Each of
these health problems creates specific requirements for treatment and prevention, while leading to serious

health, social and economic consequences, despite global initiatives and strategies to address them.
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INTRODUCTION

The COVID-19 pandemic, caused by the SARS-
CoV-2 virus, has demonstrated the global health,
economic, and social challenges and consequenc-
es of infectious diseases. In addition to the numer-
ous deaths, the complications of the disease caused
by the virus have led to a deterioration in the quality
of life of patients. The rapid introduction of numer-
ous anti-epidemic measures and the development
of vaccines proved to be of utmost importance for
controlling the disease. Adaptation by medical pro-
fessionals (including in the direction of digitalization
of healthcare), society and business was a necessi-
ty. At the global level, financial support for recovery
was provided through various initiatives and financial
packages from the European Union (EU) and the
United States of America (USA). In parallel with the
spread of the virus, there was a delay in the diagnosis
and treatment of many other infectious (e.g. tubercu-
losis and HIV) and chronic diseases. Human immu-
nodeficiency virus (HIV), the cause of acquired im-
munodeficiency syndrome (AIDS), continues to be a
significant global health problem. Despite awareness
campaigns, pre-exposure prophylaxis (PrEP) and the
availability of antiretroviral treatment (ART), AIDS re-
mains a major cause of mortality, especially in regions

such as sub-Saharan Africa, due to socio-economic
barriers to effective prevention and treatment. Tuber-
culosis (TB) is another infectious disease that, despite
efforts to control and treat it, remains a leading cause
of death worldwide. In addition, HIV infection, silicosis
(a specific occupational disease), and multidrug-re-
sistant tuberculosis (MDR-TB) complicate not only
the treatment but also the prevention of TB. Added
to these global problems are occupational diseases
caused by biological agents in the workplace, which
also lead to hundreds of thousands of deaths annual-
ly. In this review, we examine global trends and some
of the problems associated with these key infectious
diseases, and analyze existing strategies to address
future pandemics.

METHODS

Open access publications in PubMed were re-
viewed, as well as the official websites of the World
Health Organization (WHO), the European Union
(EU), the International Labour Organization (ILO),
Ministry of Health of the Republic of Bulgaria (MoH),
National Social Security Institute (NSI), National
Center for Public Health and Analysis (NCPHA). Fig-
ure 1 presents the selection of publications accord-
ing to the inclusion and exclusion criteria.
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»GLOBAL TRENDS AND PROBLEMS OF
INFECTIOUS DISEASES — COVID-19, HIV/AIDS,
TUBERCULOSIS“

Fig. 1. Selection of publications based on inclusion and exclusion criteria

COVID-19: Epidemiology, challenges and
global control efforts

In December 2019, numerous patients with
symptoms of a previously unknown infection with a
wide spectrum of clinical manifestations were regis-
tered in the city of Wuhan (Hubei province, eastern
China). The extremely worrying trend of multi-organ
and multi-system involvement, the high mortality rate

and serious complications necessitated the declara-
tion of an epidemic, which subsequently expanded
globally and became a pandemic. Complications of
the disease have led to a reduced quality of life and
disability, and in some cases to severely limited work
capacity for months after infection [1-12]. According
to WHO data, the COVID-19 pandemic has rapidly
reached global proportions, affecting over 776 mil-
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lion people by the end of 2024 and causing over 7
million deaths[13]. Symptoms can persist for weeks
or months after the onset of infection (so-called “long
COVID”, post-COVID syndrome (PCS)), which has
led to a significant increase in absenteeism from work
due to temporary disability, as well as to the search
for alternative options for remote work and learning.
lllness and isolation have caused not only health but
also socio-economic problems [14-22]. The main chal-
lenges, especially at the beginning of the pandemic,
were the lack and/or uneven distribution of resourc-
es (medical, financial, logistical, organizational, etc.)
[23]. Affected countries have tried to flatten the ep-
idemiological curve and avoid overburdening health
systems by imposing specific hygiene measures,
restricting social contact, wearing a mask, keeping
physical distance, raising public awareness, impose
travel restrictions, border closures, and mandatory
quarantine for infected people and their contacts [1,
22]. Multiple vaccines (Pfizer-BioNTech, Moderna,
AstraZeneca) have been developed in a short peri-
od of time with high efficacy, most with mild side ef-
fects after administration [1, 11, 22, 24-27]. Poor and
developing countries have received support through
international funds and initiatives such as COVAX
[28]. COVAX was a joint initiative of the Global Alli-
ance for Vaccines (Gavi), the Coalition for Epidemic
Preparedness Innovation (CEPI), WHO and UNICEF
from 2020 to 2023, which aimed to accelerate the de-
velopment of COVID-19 vaccines and ensure equal
and equitable access to them for all [28].

On 21 July 2020, EU leaders agreed on a total
budget of €1.824 billion for the period 2021-2027.
Combining the Multiannual Financial Framework
(MFF) and an emergency recovery effort of over
€750 billion, the package helps the EU recover from
the COVID-19 pandemic and supports investment
in the environmental and digital transition. These
elements complement the three €540 billion back-
stops the EU has already put in place to support
workers, businesses and countries (from 9 April
2020). In 2024, the EU has allocated an incentive
package worth €2,018 billion to promote recovery in
various sectors [29, 30]. In 2021 The United States
has provided $3,500,000,000 under the American
Rescue Plan Act (ARPA) [31]. Federal funding sup-
ports the nation‘s public transportation systems as
they continue to respond to the COVID-19 pandem-
ic and support the President's call to vaccinate the
U.S. population [32]. ARPA supports workers by: im-
proving the unemployment insurance system (mod-
ernizing the insurance system to help workers get
the benefits they deserve), ensuring worker safety

(by providing additional funding to help vulnerable
workers be healthy and protected by COVID-19),
and assisting with health insurance premiums (help-
ing workers who lost their jobs or had their hours
reduced during the pandemic to pay for health insur-
ance by fully subsidising premiums) [33] .

A major problem in the implementation of these
global control measures has been the resistance of
a segment of the population to social distance and
vaccination. However, the collaborative efforts of
multiple institutions have achieved their goal of re-
ducing morbidity and mortality worldwide [34].

The COVID-19 pandemic has had a significant
impact on health tourism, leading to a sharp reduc-
tion in international travel and disruption of many
medical services. Many healthcare institutions and
tourism operators have been forced to adapt their
services, introducing new requirements to ensure
the safety and health of travelers [29]. Despite these
difficulties, the pandemic has also sparked new in-
terest in medical tourism in the post-pandemic peri-
od, with a focus on safe destinations and innovations
in telehealth and virtual consultations. These trends
highlight the need for the industry to adapt to new
consumer and regulatory demands [35]. In addition,
the COVID-19 pandemic delayed and prevented ex-
aminations with various specialists for months. Pa-
tients with rheumatic diseases were particularly af-
fected, as they could not access a rheumatologist for
months. According to the literature, in most Central
and Western European countries, consultation with
a rheumatologist takes about 30 weeks [36]. Fuchs
et al. and other sources reported that in Germany,
it takes more than 6 months from the onset of the
first symptom of inflammatory joint disease until a
consultation with a specialist is scheduled [37]. This
trend is also relevant for other non-EU countries.
Widdiefield et al. published data showing that in
Canada it takes an average of 74 days to appoint
such a consultation, which significantly worsens the
quality of health care to patients with rheumatic dis-
eases [37, 38].

HIV/AIDS: Global pandemic and the fight
against the virus

By 2024, AIDS (AIDS) caused by HIV contin-
ues to be a challenge and a global health problem.
Despite significant advances in diagnosis and treat-
ment in recent decades, the disease remains one of
the major contributors to mortality in some regions,
particularly in Africa (sub-Saharan Africa) [39-41].
According to the Joint United Nations Programme
on HIV and AIDS (UNAIDS) and WHO, by the end
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of 2023 about 1.3 million people are newly infected,
about 40 million are living with HIV, and there are
about 630,000 deaths [39]. About 28 million peo-
ple worldwide are receiving antiretroviral treatment,
which significantly improves quality of life and reduc-
es viral load [39, 40].

Numerous international campaigns have been
created to raise awareness and reduce the stigma
surrounding the disease. PrEP (pre-exposure pro-
phylaxis) - taking medication to prevent infection -
is one of the main prevention programmes. This is
particularly effective in certain at-risk groups (people
with multiple sexual partners, people with addictions
or homosexuals) [39, 41]. The main components
of the tablet are Tenofovir (TDF) and Emtricitabine
(FTC). The best known patented name for this com-
bination is Truvada®, but generic versions of PrEP
are now available. In Bulgaria, the drug is available
under the name Tenofovir Disoproxil Emtricitabine
[42]. There are active efforts in researching vaccines
and new therapies that can cure AIDS, but they are
currently of limited clinical use [40, 43]. The United
Nations Programme to Fight HIV/AIDS, known as
UNAIDS, is working towards the goal of eliminating
HIV as a global health problem by 2030 [39]. There
are several types of drugs against HIV, the infection
that targets different phases of the virus* replication
process. Because the virus mutates rapidly and be-
comes resistant to any single drug taken, patients
must take combination anti-HIV therapy (antiretrovi-
ral therapy, ART). Unfortunately, ART cannot com-
pletely eliminate the infection [44]. The treatment is
covered by the Ministry of Health, regardless of the
patient's health insurance status [45].

The main challenges on the agenda are so-
cio-economic barriers to prevention and treatment
(lack of awareness and access to health services,
low social status and education). Another major
problem is long-term non-adherence to treatment
and lack of health infrastructure in countries with low
gross domestic product (GDP) [40, 41].

Tuberculosis: An Ancient Disease in the
Modern World

Tuberculosis (TB), caused by Mycobacterium
tuberculosis (MTB), is a chronic, systemic infec-
tious disease that usually affects the lungs but can
develop in all organs and systems of the body. It is
usually spread by the airborne route by patients with
pulmonary TB (PTB). Despite the availability of an
aetiological treatment and global efforts to effectively
control it, TB still poses a public health threat due
to the persistence of its prevalence and the number

of deaths [46, 47]. Silicosis (a specific occupational
disease) and HIV infection are the most significant
risk factors for TB and complement each other, es-
pecially in low GDP countries [47-50]. HIV infection
increases the incidence of TB by increasing the risk
of reactivation of latent TB infection (LTBI) with MTB
and rapid progression to active TB [47]. The problem
with BCG (Bacillus Calmette-Guerin) vaccination,
despite its compulsory nature according to the im-
munization calendar of R. Bulgaria, is becoming in-
creasingly popular. According to the WHO, in 2021,
TB is the second deadliest infectious disease in the
world after COVID-19, causing an estimated 1.5 mil-
lion deaths each year [46]. In 2023, WHO estimates
that about 10.8 million people were newly infected
with TB, and approximately 1.25 million deceased
from the disease. Of these, 6.1% are persons liv-
ing with HIV. The majority of cases are in Southeast
Asian countries (45%), Africa (24%) and the West-
ern Pacific (17%). More than two-thirds of cases are
concentrated in 8 countries: India (26%), Indonesia
(10%), China (6.8%), Philippines (6.8%), Pakistan
(6.3%), Nigeria (4.6%), Bangladesh (3.5%), and
Democratic Republic of Congo (3.1%). Women af-
fected by the disease account for 3.6 million (33%
of all estimated cases) and children aged 0-14 years
account for 1.3 million (12%) [46]. The spread of
multidrug-resistant tuberculosis (MDR-TB) and ex-
tensively drug-resistant tuberculosis (XDR-TB) com-
plicates the fight against the disease. Other chal-
lenges include inadequate access to diagnosis and
treatment in poor and remote countries/regions, the
impact of HIV on TB susceptibility, and the duration
of treatment with a combination of anti-TB drugs — a
minimum of 6 months for susceptible TB, including
2 months with 4 drugs and 4 months with 2 drugs
[46]. The COVID-19 pandemic has had a major im-
pact on TB control by delaying access to diagnosis
and treatment. According to the WHO, there is an
increase in mortality and the number of undiagnosed
TB cases (hidden morbidity) in 2020 and 2021 as a
result of the pandemic [46].

In an effort to control and prevent the disease,
initiatives have been organized to raise awareness,
improve immunization coverage (the BCG vaccine
remains the main vaccine for TB prevention), early
diagnosis, treatment with new therapies, and pro-
grams to improve access to treatment in developing
countries. The Stop TB Partnership was founded in
2001 and is part of the United Nations (UN), admin-
istered by the United Nations Office for Project Ser-
vices (UNOPS) based in Geneva, Switzerland [51].
Stop TB Partnership brings together the efforts of



Global trends and problems of infectious diseases... 67

various international organizations with the goal of
eliminating TB. The goals of the current WHO End
TB Strategy are to reduce TB incidence by 90% and
deaths by 95% by 2035 compared to 2015 levels,
and even to eliminate TB by 2050 (less than 1 new
case per 1 million population per year) [46, 47, 51].

About 1/4 of the world‘s population has latent tu-
berculosis infection (LTBI), i.e. these individuals are
infected with MTB but are not (yet) sick and cannot
spread this infection. LTBI is probably the most im-
portant factor in the lack of desired progress in TB
control. It is defined as a state of persistent immune
response to stimulation by MTB antigens without clin-
ical evidence of active disease. It represents a huge
reservoir for the development of a TB epidemic, as
about 1/10 of infected persons develop active TB
during their lifetime. Immunocompromised individu-
als are particularly at risk of LTBI activation, which is
closely linked to the ability of host immunity to provide
an adequate response. Persons infected with HIV,
persons with immune-mediated inflammatory diseas-
es, those receiving treatment with systemic cortico-
steroids and tumor necrosis factor-a (TNF-a) antag-
onists, hemodialysis patients, transplant candidates,
and recipients are at increased risk of TB reactivation.

The WHO-recommended tests to detect LTBI are
the Mantoux tuberculin skin test (TST) and interfer-
on-gamma release assays (IGRAs), immunological
methods based on the release of interferon-gamma
(IFN-y) from sensitized T cells of TB-infected indi-
viduals upon repeated exposure to MTB antigens.
Two types of IGRAs are currently available that use
different immunological methods: the QuantiFER-
ON-TB Gold Plus (QFT-Plus) and the T-SPOT.TB.

It is extremely important to emphasize that the
diagnosis of LTBI is not based on TFTs or IGRAs
alone, but is always made after exclusion of active
TB with appropriate medical evaluation (history and
physical examination, microbiological examination
of sputum and other biological samples for the pres-
ence of MTB, chest radiography, pathomorpholog-
ical and other examinations). In the exclusion of
active disease, especially in immunosuppressed
persons, young children and close family contacts,
the preventive treatment of LTBI caused by MTB
strains presumed to be drug-susceptible would be:
monotherapy with isoniazid (H) for at least 6 months
and treatment with regimens containing the rifamy-
cin antibiotic: rifampicin (R) or rifapentine (P).

Adding to the problem are occupational diseas-
es caused by biological agents [52]. In 2005, biologi-
cal hazards at work were responsible for around 320
000 deaths per year worldwide and around 5 000

deaths in the EU. According to Corrao CR et al. oc-
cupational diseases due to infections accounted for
about 0.8% of all deaths, mainly in health and social
services (65.21%) [52, 53]. According to the Europe-
an Working Conditions Survey 2015, the proportion
of workers in the European Union exposed to infec-
tious agents at work was 13%, which is 1.5 times
higher than the situation 10 years ago [54]. Experts
estimate that there were 550 000 deaths worldwide
in 2021 due to exposure to biological agents in the
work environment. COVID-19 accounts for the larg-
est share in 2021 as a cause of work-related death
in 230,000 people [55]. According to a UNI Global
Union study, only 98 countries in the world have
recognized COVID-19 as an occupational disease,
covering only 2% of the population. [56] o date,
COVID-19 and long COVID-19 are not included in
the lists of occupational diseases provided by inter-
national organizations (ILO, WHO, EU) and are not
recognized as an occupational disease in Bulgaria
and in most countries [22, 57]. The precarious finan-
cial situation of many workers reduces their ability to
afford health care costs. This in turn leads to person-
al economic losses, but also affects their families,
employers and the state [14-22].

The situation in Bulgaria:

The National Health Strategy 2020 of the Re-
public of Bulgaria pays particular attention to the
surveillance of communicable diseases, the pro-
tection of the country from the import and spread of
these infections, the containment of outbreaks and
epidemics, the provision of high immunisation cov-
erage of the population against vaccine-preventable
infections and the organisation of a rapid response
to situations threatening public health (including the
use of biological agents for terrorist purposes) [58]. A
priority task is the reduction of hospital-acquired in-
fections (HAIs) and antimicrobial resistance (AMR),
which are criteria for assessing the quality of medical
services and patient safety. It has been pointed out
that HAIs are among the top ten leading causes of
increased patient mortality, although they are largely
preventable. The emergence of polyresistance leads
to a permanent limitation of treatment and preven-
tion options for bacterial infections [58].

According to the NCDC, there were 563,079
cases of COVID-19 and 38,106 deaths in the coun-
try in 2022, yet a decrease in lethality from the pre-
vious year was reported. As of 1 July 2024, the Na-
tional COVID-19 System has been discontinued, as
well as the Single Information Portal — coronavirus.
bg. Information on cases registered in the country is
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published once a week on the websites of the Min-
istry of Health and the National Centre for Infectious
and Parasitic Diseases [59-61].

In terms of the other two infections, a total of
4048 persons with HIV infection have been regis-
tered by the end of 2022, with 327 new cases reg-
istered in the corresponding year. In 9% of those
diagnosed with AIDS, the diagnosis was made in
the presence of tuberculosis as an opportunistic in-
fection [59]. In the period 2004-2017, the implemen-
tation of the “HIV/AIDS Prevention and Control Pro-
gramme”, funded by the Global Fund to Fight AIDS,
Tuberculosis and Malaria, introduced prevention
services among the most vulnerable groups in the
country through the establishment of low-threshold
centres and networks of trained non government or-
ganization teams [59]. The national programmes re-
spond to the requirements and commitments made
by the country in implementation of international rec-
ommendations and a number of policy documents
such as: the UN Sustainable Development Goals,
the Declaration of Commitment on HIV (Dublin Dec-
laration); the Third Union Programme of Action on
Health (2014-2020), the draft Global HIV Strategy of
the Joint United Nations Programme on HIV/AIDS
(2021-2026) [39, 62, 63] Within the framework of the
National Programme for the Prevention and Control
of HIV and Sexually Transmitted Infections in the
Republic of Bulgaria 2021-2025, four annual An-
ti-AIDS campaigns continue to be held: on the 14th
of February, the International Day of Compassion
for those Affected by HIV/AIDS (the third Sunday
in May), the summer Anti-AIDS campaign (August)
and on the 1st of December — World AIDS Day. AIDS
prevention programs focus on educating young peo-
ple, at-risk groups, and increasing awareness about
ways to prevent HIV infection, including condom use
and PrEP [64].

Bulgaria occupies an intermediate level com-
pared to the high prevalence of TB in the countries
of Eastern Europe and Central Asia, and its low
prevalence in the countries of Western Europe. In
line with measures taken worldwide, our country has
developed its own programmes for the control of this
socially important disease since 1951, applying es-
tablished models and practices to reduce the socie-
tal burden of TB. Thanks to the efforts undertaken in
the implementation of the ,National Programme for
Prevention and Control of Tuberculosis in the Re-
public of Bulgaria®“, the country is witnessing a down-
ward trend in the incidence of TB from 48.8 per 100
000 in 2001 to 13.5 per 100 000 in 2023. Over the
last 4 years, the same trends have been reported

in our country due to the COVID-19 pandemic as
globally — a decrease in registered TB cases due to
restructuring and disrupted functions of specialized
TB control facilities by districts, non-appearance of
TB cases and patients in health facilities since the
introduction of lockdown and stigma due to similar
symptoms of the two diseases; persistent household
contact and increased risk of transmission among
family members. The total number of people regis-
tered with TB in the country according to the Nation-
al Center for Public Health and Analysis in 2023 is
869, which corresponds to 13.5 per 100,000 popula-
tion. The number of men with the disease is usually
twice the number of women. The most affected age
groups are 45-54, 65+ and 55-64. The administra-
tive districts with incidence rates above the national
average in 2023 are: Sofia District — 32.2; Vratsa —
22.9; Montana — 24.3; Pernik — 18.9; Yambol — 18.7
per 100 000 [65].

According to the National Social Insurance In-
stitute (NSI), for the period 2009-2022, a total of 13
cases of occupational diseases caused by biological
agents have been recognized, with 7 cases of TB
— 1 case each reported for 2009, 2013 and 2014,
and 4 cases for 2015. From the data provided by the
NSI, no correlation can be made between the report-
ed cases and their distribution by sex, age groups,
occupation/activity of the patient, category of work,
work characteristics, duration of exposure and se-
verity of the illness [66, 67]. The main difficulties in
occupational risk assessment are related to the lack
of systematic information on biological agents in
many work activities, insufficient awareness and in-
adequate training of workers on occupational health
and safety, lack of standardized criteria for occupa-
tional exposure to airborne biological agents. Aware-
ness of biological agents is critical for the prevention
of related diseases and mortality.

Modern strategies for addressing the chal-
lenges of socially significant infectious diseases

1. The basis of strategies to combat infectious
diseases is global cooperation, the development
of international initiatives related to information
exchange, health education, as well as financial and
material support (donations/purchase of vaccines)
for countries with low GDP.

2. Accessibility to medical services, medical
facilities, modern medical equipment, medicinal
products and vaccines is fundamental to reducing
morbidity, prophylaxis and prevention.

3. Funding and development of new molecules
to treat the three infections is a key mechanism for
reducing and preventing their consequences.
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4. International campaigns to fight stigma and
prejudice, together with social support programs for
those affected, can reduce social isolation and im-
prove the psychosocial health of affected individuals.

5. The development of strict standards for safety
in the work environment (with priority in healthcare),
as well as effective protocols for the protection and
training of personnel are a top piority for limiting the
spread of infections.

6. Development of special programs and health
insurance to alleviate the economic consequences
of infectious diseases.

CONCLUSION

The COVID-19 pandemic highlighted the vulner-
ability of the global public system to emerging health
crises. Infectious diseases (COVID-19, HIV/AIDS and
tuberculosis) remain serious global problems that re-
quire coordinated efforts at global, national and local
levels. Despite advances in diagnosis and treatment,
and international prevention and control efforts, many
challenges remain, including socioeconomic barriers
and shortages of health services in many regions.
Many of the problems lie in unequal access to health
services, stigma and resource scarcity in poor and
developing countries. Success in the fight against
these diseases depends on global solidarity, scientific
innovation and effective health policies.
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KNMAHUYHU CNTYYAU

CASE REPORTS

NEYEHWE OO NOCTUTAHE HA LIENTA - KNMAHWYHU CITYYAU HA NALUMEHTU
C PEBMATOUAEH APTPUT U NIUNCA HA PEHTTEHOITPA®CKA MNMPOIrPECUA
NPU NPOABINKUTEIIHO NPOCNEAABAHE

C. Emun', Bn. Bosigpxuesa', H. Ctounos', 1. Jlazapos?, M. UBaHoBa', P. CTounos?®

'Knunuka no peematonorusi, YMBAJT ,CB. VB. Puncku’, MeguumHckn yHuBepcuTeT — Cochust
2KnuHuka no obpasHa amarHoctuka, YMBAI “Cocuamen” — Codust
3KnuHuka no pesmatonorusi, YMBAJT ,Codusimen” — Cocous

Pe3tome. PesmamoudHUSmM apmpum e XpOHUYHO a8mouMyHHO 8b3ManumeriHo-cmasHo 3abornsisaHe, Koemo
ce xapakmepu3supa ¢ 6orika, cKoOgaHOCM U cuMempuyveH nonuapmpum, sodew,o 00 0ecmpyKyus Ha 3acee-
Hamume cmasu 8 ObJji20cpoyeH nnaH. Llenma Ha treat-to-target cmpameausima npu neyeHue Ha 3aborsea-
Hemo e nocmueaHe Ha peMucusi unu Hucka borecmHa akmusHocm. [JHec cbuwecmeysam pasfuyHU KOHEEH-
UUOHasHU, 6uonoauyHu u mapeem-cuHmemuyHU b6ornecmmodughuyupayu aHmupesMamuyHU iekapcmea
(BMAPYJI), koumo ca wupokKo3acmblreHU 8 pesmMamorio2audyHama rnpakmuka ¢ oared repcoHanuaupaHe Ha
mepanesmu4yHama cmpameausi CripsiMo 8ceKku eduH nayueHm. EOHa om ocHosHUme uenu Ha ne4eHuemo
e nomuckaHe U 3abassiHe Ha peHmeaeHozpaghckama rnpoepecusi Ha bonecmma, Kosimo 8odu 00 UH8anuou-
3ayusi, 8lIOWEHO Ka4yecmeo Ha Xusom u HamaneHa pabomocrnocobHocm Ha nayueHmume. Cbujecmaysam
pasnuyYyHU cKanu 3a oyeHka Ha cmasHama Oecmpykuusi, 6asupawju ce Ha peHmeeHozpagcko ucriedsaHe Ha
Marku u 2ofieMu cmasu Ha pbuyeme u Kpakama, brazodapeHue Ha Koumo MoxeM 0a OUeHUM CMpyKmypHU-
me npomeHu 8 OuHamuka. lNpedcmassime mpu KIUHUYHU Crlydasi Ha nayueHmu ¢ 0bs120200ULLIEH Ceporosio-
JXumerneH pesmMamoudeH apmpum, nposexoawyu fieqyeHue ¢ pasuyHUu KOH8eHUUOHaHU u/unu 6uonoauyHu
BMAPJI, npu koumo e nocmuaHama 0b/1i20CcpoYHa pemMucusi U ce Habntodasa MUHUMarHa peHmaeHoepaghcka
npoepecusi Ha bonecmma.

Knroyoeu dymu: pesmamoudeH apmpum, peMucusi, peHmeeHoepagbcka npozpecusi, ie4eHue 0o rnocmuaaHe Ha uesima

KaTo “3naTeH cTaHOgapT’ npe3 roguHuTe 3a OLeH-
Ka Ha CTPYKTYpPHWTE MPOMEHW W Mporpecusita Ha
3abonsiBaHeTO, ocTaBa KOHBEHLMOHAnHaTa pPeHT-
reHorpacpma [6, 7]. TunuvHute peHTreHorpadCckm
6ene3n Ha PA ca: tokcTaapTuKynapHa OCTEOoNnopo-
3a, CyOXOHAparHU KUCTU, MapruHanHi eposuu, Ha-

BbBEOEHUE

PeBMaTonaHUAT apTpuT € XPOHNYHO aBTOMMYH-
HO Bb3ManuTenHo-cTaBHO 3abonsiBaHe, KOETO Ce Xa-
pakTepusmpa ¢ 6onka, NpoaobIKMTENHA CyTpeLuHa
CKOBaHOCT U CUMETPUYEH ePO3MBEH NONMapTPUT Ha
CTaBuTe Ha roOpHUTE W JonHuTe KpanHuun. Cnopes

CeeTtoBHaTa 3apasHa opraHusauus (C30) kem 2019
r. BpoAT Ha cTpagalimTe OT peBMaTougeH apTpuT B
cBeToBeH malLab e 18 munmoHa gy [1].

Mo paHHM Ha European Federation of Phar-
maceutical Industries and Associations (EFPIA)
oT 2008 roguHa naumeHtuTe ¢ PA B Bbnrapusa ca
29 711 [2, 3]. XapakTepHu nposiBu Ha BonecTtTta ca
Bb3ManeHneTo WM nocnegsawjata AecTpykums Ha
KOCTUTEe U XpyLuana B 3acerHatute ctasu [4]. Bb-
Nnpekn no-BucoKata 4YyBCTBUTENHOCT Ha SOPEHO-
MarHUTHUSI Pe30HaHC 1 CTaBHaTa ynTpacoHorpadgus
[5], Har-4ecTO n3Non3BaHUAT METOA, YTBbpAMN ce

MarieHMe Ha CTaBHWUTE MexauHu, cybrykcauum n B
KpanHuTe ctagmu aHkuno3sa [8]. C uen onpegensiHe
CTeneHTa Ha CTPYKTYPHUTE YBPeau 1 npocrneassaHe
edekTa OT TepanusaTa, owe nNpean AeceTnneTuns ca
Cb3dadeHn MbpBUTE CKanu 3a oueHKa Ha PeHTreHo-
rpacbckute Genesn nNpu NauMeHTU ¢ peBmaTouaeH
aptpuT. lNMpe3 1949 r. Steinbrocker et al. cb3gasar
MbpBaTa cMcTeMa 3a OLEHKa, KOSTO € KayeCcTBeHa 1
Knacuduumnpa CTaBHUTE NPOMEHN B YETUPU CTaanst
[9]. HegocTaTbKbT Ha Tasu cuctema €, Ye € TBbpae
obla 1 He NpegocTaBs KONMMYECTBEHA OLEHKa Ha
yBpexgaHusaTa. [pes cnegBawmuTe roguHu ce pas-
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paboTBaT M OpyrM ckanu — KONMMYeCcTBEHW U Mony-
KONMMYeCTBEHW, AOCTa NO-NPEeLM3HN, Hanpumep Tasu
Ha Larsen, Sharp, Genant n gpyru, kouTo BbB Bpe-
MeTo npeTbpnsBaT mogudukauum [10, 11, 12, 13].
Tean MHCTPYMEHTU OLeHABAT XxapakTepHuTe 6enean
npu PA Ha pasnunyeH Opolr cTaBu OT peHTreHorpa-
dus Ha pbuUeTe u KpakaTa. [pes3 nocnegHuTe rogu-
HU B PyTUHHATa KIUHWYHA MpaKTMKa U B KIMHUYHK
n3nMTBaHMS ce Hanoxwu ynotpebata Ha Sharp/Van
der Heijde score nopagu nposiBeHata npeumsHoCT
[14]. HepocTaTbKkbT Ha TO3M METO, €, Ye U3NCKBa
OnuT 1 NoBeYe BpeMe 3a oLeHsiBaHe. PaspaboTeHa
€ 1 No-onpocTeHa oueHka Ha — Simplified erosion
narrowing score (SENS), koaTto ype3 anxoTtomeH
MeTo[ OLeHsiIBa epo3umn Ha 32 cTaBu Ha pbLETe U
12 Ha Kpakara, KaKTO U CTECHEHME Ha CTaBHUTE Me-
XauHu Ha 30 cTaBu Ha pbLeTe 1 12 cTaBu Ha Kpaka-
Ta. Ts e yaobHa 3a pyTvHHaTa KNMHUYHA NpakTMKa
M € C eKBMBarieHTHa NPeLn3HOCT B CPaBHEHWE C Mo-
cnoxHarta u BpeMeeMka cuctema Ha Sharp/Van der
Heijde score [15].

JlntepatypHute gaHHM MNokasBaT, Ye MbpBUTE
CTPYKTYPHM yBpeau ce Bu3yanuanpaTr Han-4ecTo
Ha BTOopa M TpeTa MeTakaprnodanaHreanHa cTa-
Ba, KaKTO M TpeTa NnpoKcumarHa uHTepdanaHre-
anHa ctaBa Ha pbueTe [16], JokaTo epo3uBHUTE
NPOMEHM MO MarkuTe CTaBM Ha KpakaTa, OCHOBHO
MeTatap3odganaHreanHm M MPOKCUMANHU WHTEp-
hanaHreanHu cTaBu, MoraTt ga npelecTsaT Tesu
Ha pbueTe [17].

MpencraBsMe TpW KIUHWYHWM Cryvasl Ha nauu-
€HTU C AObNrorogulleH CepornoroXuTeneH pesBma-
TOVMAEH apTPUT Ha NleYeHne C pasfUYHU KOHBEH-
LUmoHanHu n/vwnn duonornyHn BMAPJI, npun kouTo e
nocTuUrHarta gbarocpovyHa peMmcus 1 ce Habnogasa
MUHVMManHa peHTreHorpadcka nporpecuss Ha 60-
necrra.

KNnMHWYHU cnYYAU

lMpencraBaAMe KNUHUYEH Cny4yai Ha XeHa Ha 56
r.,, 6sna paca, c nocrtaBeHa AuarHo3a CepononoxXu-
TeneH pesmaroungeH aptut npes 2004 r. MauyuneHT-
Kata e buna ¢ nonucTaBHO aHraxupaHe Ha MK®C
ABYCTpaHHO, 6orka B rMe3eHHN CTaBu, 3aBULLEHMN OC-
TpodhasoBu nokasartenu. JlekyBaHa e ¢ Chloroquine
N HecTepouaHW NpPOTUBOBBL3NANUTENHM CpeacTea
(HCMBC) po 2009 r., cneq KoeTo e 3ano4yHaro ne-
yeHne ¢ metoTtpekcat 20 mr cegmudHo. [losaTa e
pegyumpaHa Ha 15 mr/cea. cnep noctTuraHe Ha Knn-
HMYHa 1 nabopaTtopHa pemucus, KaTto TepanusaTa
npogbikasa 1 go gHec. MNMpes 2020 r. nopaam BUCO-
Ka bonectHa akTMBHOCT Ha 3abonsBaHeTo (DAS28 >

5.1) kbm TepanusaTa e gobaseH 1 aganumymab. MNpu
CpaBHMWTENHA OLUEeHKa Ha peHTreHorpadckute obpa-
31 Ha AnaHun 1 npbeTu nNpes roguHuTe (2009 1., 2011
r, 2013 r. n 2022 r.) He ce ycTaHOBSsIBa CbLleCTBEHA
anHamuka (SENS 7 a SENS 9).

BTOpuAT KNUHWYEH cnyyan, KOUTO NpeacTass-
Me, € Ha XeHa Ha 67 r., b6sana paca, ¢ noctaBeHa
npe3 2007 r. guarHo3a CepononoXxuTeneH peemMa-
TougeH aptput no nosog apTput B MKOC n MTOC
I, I, IV gByctpaHHo. OT npoBeAeHUs KIUHUYEH
npernen, oueHKa Ha CTaBHWS cTaTyc M exorpad-
CKa OueHKa Ha OMopHO-ABMraTenHusa anapar ce
BM3yanuampaTt CUHOBUT B M3OpOeHWTE CTaBu, 3aBU-
LIEeHN CTOMHOCTU Ha OCTpohasoBMTE Mokasarenu,
NONOXWUTENHN peBmatongHu daktopu. bonHaTa e
nekyBaHa 12 meceua ¢ HCIBC, canasonupuH 2 r
OH., KopTukocTepous 8 mr gH. B ctabunHa gosa ne-
poparnHo. Crnepn HesagoBonuteneH edekt 2009 r.
€ 3amno4yHaTo fneyYeHne ¢ MeToTpekcaT KOUTo e npe-
yctaHoBeH npes3 2011 r. nopaan HJ1P ot ractpouk-
TeCTMHanNHUA TpakT (rageHe u nospwblyaHe). lMep-
cucTupalaTta BUcoka 6ornecTHa akTMBHOCT Hanara
neyeHue ¢ Toumnmnaymad 8 Mr/kr MeceyHo MHTpaBe-
Ho3HO. EgHa rogmHa no-KkbCHO Npw nauneHTkaTa e
nocTurHaTa MbiiHa KNMHWYHA U nabopatopHa pe-
mucus. JleyeHneTo ¢ aHTK-IL-6 npoabmkasa U KbM
HacToALWMNA MOMEHT. [pu cpaBHUTENHA PEHTIEHO-
rpacdusa Ha pbuete n ananute ot 2013 r. n 2022
I. MpaBu BneyaTtrieHne nunca Ha peHTreHorpagcka
nporpecus Ha 6onectTta (SENS 10).

MpencrtaBsmMe U KIMHUYHUA CIlydal Ha MbX
Ha 32 r., 6sana paca, ¢ noctaBeHa anarHosa HOXA
npe3 2007 r. no noBog peunamBupall, apTpuT Ha
nsiBa KonsiHHa ctasa, nekyeaH ¢ HCIBC, canaso-
nupuH, apasa, megpon 2 1. cyTpuH. lNpe3 2010 r.
cnep onnakeBaHus oT 6onka 1 OTOK B fisiBa KOMsiH-
Ha cTaBa, ABETE rMe3eHHU U TPUBHEHUN CTaBu, Cy-
TpeLHa CKOBaHOCT OKOSio 1 yac M NonoXxuTeneH
peBMatoMaeH akTop MauueHTbT € AMarHocTu-
UMpaH CbC CEpPOoNnorioXuTeneH peBmaTouaeH ap-
TPUT 1 € 3anoyHaTo fieyeHne ¢ metoTpekcart 15 mr
cegMunyHo 1 aganumymab 40 mr c.k. npes 14 gHu,
Ha doHa Ha KOMTO € nmocTurHata pemucus. lNpes
04.2014 r. TepanuaTa ¢ aganumymab e npeycra-
HoBeHa no cobcTBeHoO xenaHue. Lect meceua no-
KbCHO ce HabntogaBa o00CTpsiHe Ha BonecTTa cbe
3acaraHe Ha KONIeHHU W rne3eHHU CTaBu, nopaau
KOeTo GMONOrMYHOTO fieyeHne ¢ aganumymab oT-
HOBO € MOAHOBEHO. [py cpaBHUTEMNHA PEHTIEHO-
rpadus ot 2010 . 1 2022 r. Ha ANaHW U NPBLCTU HE
ce Habnpaea cbliecTBeHa AnHamMuka B obpasu-
Te (SENS 4 a SENS 6).
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PEHTFEHOrPA®USA

Que. 1. PeHmzeHozpaghusi Ha OnaHu u NPLCMu 8 npeod-

Ho-3a0Ha npoekyus, 07.2011 (Crysaii 1) Que. 4. PeHmzeHozpadghusi Ha OnaHu u NPbLCMU 8 npeod-

Ho-3adHa npoekyus, 08.2022 (Cnyyati 2)

Que. 5. PeHmzeHozpadghusi Ha OnaHu u NPbLCMU 8 npeo-

Que. 2. PeHmzeHozpaghusi Ha OnaHu u NPbLCMU 8 npeod-
Ho-3adHa npoekyus, 07.2010 (Cnyyaii 3)

Ho-3adHa npoekyus, 12.2022 (Cnyyaii 1)

®uz. 3. PeHmaeHozpacghusi Ha naHu u NpbLCMu € npeod- @ue. 6. PeHmeeHozpadpusi Ha OnaHu u NpbLCcMu & npeo-
Ho-3adHa npoekyusi, 01.2013 (Cnyuyaii 2) Ho-3adHa npoekyus, 08.2023 (Cnyuatii 3)
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OBCBHXOAHE

Crpaterusata treat-to-target ce nanonasa ot ge-
CETUNETUS B MegMmumHaTta, HO 3a MbpBM NbT B 0O-
nactta Ha eHOOKpUHororusTa npu fnevYeHUeTo Ha
3axapeH amnabet tnn 2 [18]. ToBa e cTpaTerusi Ha ne-
YeHue, NpU KOATO Ce MOCTaBAT SCHU TepaneBTUYHU
Lenu, KoMTo ga goseaar A0 No-Ao6py ObIroCpoYHU
pesyntatu 3a naumeHTtute. lpe3 2010 r. meTogbT
treat-to-target e BbBegeH n B pesmarTonorusarta ypes
aeduHnpaHe Ha JeceT MNpenopbky 3a feyeHne Ha
peBmaTtovaeH aptput. OCHOBHUTE MPUHLUMUMAK Ha ne-
YeHue ca NnocTaBsHe Ha TepaneBTMYHa uen. B pes-
MaTonornsta To3n n3MepuTen € peM1cusa Unn HACKa
GonecTHa aKTMBHOCT, CTPUKTHO MOHWTOpPMPaHe Ha
naumMeHTa n agantupaHe Ha Tepanusarta npu HeBb3-
MOXHOCT 3a nocturaHe Ha uenta [19]. MHoxecTBO
WHCTPYMEHTU 3a M3MepBaHe Ha OorecTHaTa akTuB-
HOCT Ca BbBEAEHW B peBMatosiorMyHaTta npaktuka.
Ham-4yecto nanonssaHute ca Disease activity score
— 28 (DAS-28), Clinical disease activity index (CDAI)
n Simplified disease activity score (SDAI) [20, 21, 22].
Bbnpeku LWMPOKOTO UM NPUIOXKEHME 1 ONuTa 3a npe-
um3npaHe Ha OBEeKTMBHaTa OLEeHKa Ha aKTUBHOCTTa
Ha GornecTTa, Te He MoraT ga oTpasaT MHBaNMau3a-
umATa Ha nauMeHTUTe 3a CMeTKa Ha HacTbnunute
peHTreHorpadcku n3ameHeHus. Tosa e 1 eaHa oT npu-
YMHUTE MyNTUdAKTOpHAaTa OLeHKa Aa ce NpeBbpHe
BbB BoZeLla Npu cTagmpaHe Ha 3abonsBaHeTo.

Mpu npeacraBeHnTE NAUUEHTH, KOUTO ca C ObMro-
roguliHa JaBHOCT Ha GorecTTa 1 Ha pasnuyHa Tepa-
MU — C KOHBEHLMOHAaNHo u/unv éuonornyHo BEMAPIT,
Oelle oueHeHa peHTreHorpadpckara nporpecust Ha
pbLeTe no metoga SENS. NpaBu BnevyatneHue, 4Ye Ha
doHa Ha rneyeHue xapakTepHUTe AeCTPYKTUBHU Npo-
MEHV 3a peBMaTouaHus apTpuUT He ce NposBsaBaT 3a
nepvoda Ha npocnegsisaHe Ha 6onHuTe. Mo cbLyecT-
BO, HE ce HabniogaBa CblUecTBeHa peHTreHorpadcka
nporpecust CNpsiMo N3XogHUTe obpasn.

Mpe3 roguHuTe, ocobeHo crnep HaBMM3aHETO Ha
6uonornyHmte BMAPIJI, e HaTpynaH ronsam onuT 1 ca
NpoBeAEHUN rofnsiM 6Pot KNMHUYHU N3NUTBAHKS MO OT-
HOLLEHME Ha TaAxXHaTa eEeKTUBHOCT M BGe3onacHoCT
[23, 24, 25, 26]. Be3cnopHO, TAXHOTO MPUITOXEHNE

npu naumeHTuTe ¢ PA nogobpsiBa Ka4ecTBOTO Ha Xu-
BOT, (PYHKUMOHANHUS KanaumuTeT 1 Hamansiea passu-
TUETO Ha CTPYKTYpHUTe yBpeam [23, 24, 25, 26].

Cropepn egHO KNMHUYHO MpoyyBaHe npe3 1997 r.
Ha Drosos et al., npu koeTo e nscnegBaHa gMHamMuKa-
Ta Ha peHTreHorpadckute obpasn Ha 30 naumeHTn
C peBMaTouaeH apTpUT Ha NeYeHne C METoTpekcaTt
n 30 naumeHTn Ha neyeHve c [-neHnumnamuviH, ce
0OKa3Ba, Ye B rpynata Cc METOTpeKcaT MMa 3HaYUTENHO
no-6aBHa peHTreHorpadpcka nporpecus Ha 3abong-
BaHeTo. [Jopu npu 15 OT nauneHTUTE He ce perncTpu-
pa HuKakBa nporpecus [27]. HawunTe KIMHUYHM Ha-
OnogeHnsa NoTBbPXKAABAT AaHHMTE, NyOnMKyBaHW B
MexayHapogHaTa nutepatypa. [Npes nocnegHuTe ro-
OVHU JaHHUTE OT BCe NoBeYe KNMHWUYHW U3NUTBAHUS
CbLIO MNOTBbpXKAABAT nuncata Ha CUrHUGUKaHTHA
peHTreHorpadcka Nporpecus Npy NaumueHTu, neKkyea-
HWM ¢ GuonoruyHa Tepanus [23, 24, 25]. MHoXecTBO
KMMHWYHM M3NUTBaHWS ca NPOBELEHM MO OTHOLLEHME
nons3uTe Ha KoMOMHWpaHaTa Tepanus npes MOHO-
TepanusaTa npu neveHveto Ha PA. B nscneasaHeto
PREMIER ca BkntoyeHn 799 naumentn c PA. Pe-
3ynratuTe NOTBbPXAABaT, Ye KOMOUHMpaHaTta Tepa-
nMs Ha MeToTpekcaT C ajanumymab npeBb3Xoxaa
MOHOTEpanusita 1 c ABata MefguKaMeHTa KakTo Mo
OTHOLLEHME Ha Obp3vHa Ha edbekTa, HUCKa Bonecrt-
Ha aKTMBHOCT M peMUCUS, Taka 1 MO OTHOLLUEHME Ha
peHTreHorpadckata nporpecus [28].

Bbnpeku 4e Tounnmusymab e nokasaH 3a npurio-
)KEHME KaTo MOHOTepanus, B nuTeparypara uva gaH-
HW, Ye KOMOMHMpaHaTa Tepanus Ha Toumnuaymab c
MeTOTpeKcaT e Nno-ePeKTVBHa N0 OTHOLLEHWE NOTUC-
KaHe Ha peHTreHorpacdckarta nporpecus [29].

3AKINIOYEHUE

PaHo noctaBeHata pguarHosa, NpUabpPXKaAHETO
KbM Tepanusata, CTPUKTHUAT KOHTPOS Ha nauueHTta
N CBOEBPEMEHHOTO NPEMUHABAHe OT efHa KbM ApY-
ra nekapcTBeHa cTpaTerns ca OCHOBHU haKTopu 3a
NMOCTUraHeTO Ha NPOABLIDKUTENHA PEMUCHUS], CbXpa-
HsiBaHe (OYHKLMOHaNHUSA KanauuteT M paboTtocno-
cobHOCTTa 1 3a NpegoTBpaTaABaHe UHBaNMamM3aums-
Ta Ha naumeHTuTe c PA.
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Abstract. Rheumatoid arthritis is a chronic autoimmune inflammatory joint disease characterized by pain,
morning stiffness and symmetrical polyarthritis, leading to destruction of the affected joints in long term. The
goal of the treat-to-target strategy in treating the disease is to achieve remission or low disease activity. Today,
there are various conventional, biological and targeted synthetic disease-modifying antirheumatic drugs
(DMARDs), which are widely used in rheumatological practice in order to personalize the therapeutic strategy
for each patient. One of the main goals of treatment is to suppress and slow the radiographic progression
of the disease, which leads to disability, impaired quality of life and reduced work capacity of patients. There
are different scales for assessing joint destruction, based on radiographic examination of small and large
Jjoints of the hands and feet, due to which we can assess structural changes in dynamics. We present three
clinical cases of patients with long-standing seropositive rheumatoid arthritis, treated with conventional and/
or biologic DMARDSs, who achieved long-term remission and minimal radiographic progression of the disease.

Key words: rheumatoid arthritis, remission, radiographic progression, treat to target

INTRODUCTION

Rheumatoid arthritis (RA) is a chronic autoim-
mune inflammatory joint disease characterized by
pain, prolonged morning stiffness, and symmetrical
erosive polyarthritis of the joints of the upper and
lower extremities. According to the World Health Or-
ganization (WHO), as of 2019, the number of peo-
ple suffering from rheumatoid arthritis worldwide
amounted to 18 million people [1].

According to data from the European Federation
of Pharmaceutical Industries and Associations (EF-
PIA) from 2008, there were 29,711 patients with RA
in Bulgaria [2, 3]. Characteristic manifestations of the
disease are inflammation and subsequent bone and
cartilage destruction in the affected joints [4]. Despite
the higher sensitivity of magnetic resonance tomog-
raphy (MRT) and joint ultrasonography [5], the most
commonly used method, which has established itself
as the “gold standard” over the years for assessing
structural changes and assessing disease progres-
sion, remains conventional radiography [6, 7]. Typ-
ical radiographic features of RA are: juxtaarticular
osteoporosis, subchondral cysts, marginal erosions,
joint space narrowing, subluxations and, in the
end-stages, ankylosis [8]. In order to determine the
degree of structural damage and monitor the effect
of therapy, the first scales for assessing radiograph-
ic features in patients with rheumatoid arthritis were

created many decades ago. In 1949, Steinbrocker
et al. created the first qualitative scoring system
that classified joint changes into four stages [9]. The
disadvantage of this method is that it is too general
and does not provide a quantitative assessment of
the structural changes. In the following years, oth-
er scales were developed that are quantitative and
semi-quantitative and are much more precise, such
as those of Larsen, Sharp, Genant and others, which
have undergone modifications over time [10, 11, 12,
13]. These tools assess the characteristic features of
RA on a different number of joints from radiographs
of the hands and feet. In recent years, the Sharp/
van der Heijde score has become the standard in
routine clinical practice and clinical trials due to its
accuracy. [14]. The disadvantage of this method is
that it requires experience and more time for as-
sessment. A simpler system has been developed by
van der Heijde et al. — Simplified erosion narrowing
score (SENS), which uses a dichotomous method to
assess erosions in 32 joints of the hands and 12 of
the feet, as well as joint space narrowing in 30 joints
of the hands and 12 of the feet. It is convenient for
routine clinical practice and has equivalent accuracy
compared to the more complex and time-consuming
Sharp/van der Heijde score system [15].

Literature data show that the first structural dam-
age is most often visualized in the second and third
metacarpophalangeal joints, as well as the third
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proximal interphalangeal joint of the hands [16],
while erosive changes in the small joints of the feet,
mainly metatarsophalangeal and proximal interpha-
langeal joints, may precede those in the hands [17].

We present three clinical cases of patients with
long-standing seropositive rheumatoid arthritis,
who are treated with conventional and/or biolog-
ical DMARDs, in whom long-term remission was
achieved and minimal radiographic progression of
the disease was observed.

CLINICAL CASE DESCRIPTIONS

The first case is a 56-year-old Caucasian wom-
an diagnosed with seropositive RA in 2004. The
patient had bilateral polyarticular involvement of
the metacarpophalangeal (MCP) joints, ankle joint
pain, and elevated acute phase reactants. She was
treated with Chloroquine and Nonsteroidal anti-in-
flammatory drugs (NSAIDs) until 2009, when she
started treatment with Methotrexate 20 mg weekly.
The dose was reduced to 15 mg/week after achiev-
ing clinical and laboratory remission and the therapy
continues to this day. In 2020, due to high disease
activity (DAS-28 > 5.1), Adalimumab was added to
the therapy. In a comparative assessment of the ra-
diographic images of the palms and fingers over the
years (2009, 2011, 2013 and 2022) no significant
changes were detected (SENS 7 -> SENS 9).

The second clinical case that we present is of a
67-year-old Caucasian woman, diagnosed with se-
ropositive RA in 2007. She has had arthritis in MCP
and metatarsophanalgeal (MTPS) joints I, IlI, IV bi-
laterally. Musculoskeletal ultrasound confirmed the
synovitis in the listed joints. The patient had elevated
values of acute phase reactants and positive rheu-
matoid factor. The patient was treated for 12 months
with NSAIDs, Sulfasalazine 2 g/daily, Methylpred-
nisolone 8 mg/daily per oral. Due to unsatisfactory
effect, treatment with Methotrexate was started in
2009, which was discontinued in 2011 due to ad-
verse drug reaction( ADR) from the gastrointestinal
tract (nausea and vomiting). Due to persistent high
disease activity, treatment with Tocilizumab 8 mg/kg
monthly intravenously was started. One year later,
the patient achieved complete clinical and laboratory
remission. Treatment with anti-interleukin-6 contin-
ues to the present. Comparative radiography of the
hands and palms from 2013 and 2022 shows lack of
radiographic progression of the disease (SENS 10).

The third case is a 32-year-old man, Caucasian,
diagnosed with Juvenile idiopathic arthritis in 2007
due to recurrent arthritis of the left knee joint, who

was treated with NSAIDs, Sulfasalazine, Lefluno-
mide, Methylprednisolone 8 mg daily. In 2010 the
patient’s had complaints of pain and swelling in the
left knee joint, both ankle and wrist joints, morning
stiffness for about 1 hour. He had positive Rheuma-
toid factor. The patient was diagnosed with sero-
positive RA and treatment with Methotrexate 15 mg/
week and Adalimumab 40 mg/subcutaneously every
14 days was started and remission was achieved.
In April 2014 the therapy with Adalimumab was dis-
continued at patient’s own request. Six months later,
an exacerbation of the disease was observed, where
the knee and the ankle joints were inflamed, and
then biological treatment with Adalimumab was re-
sumed again. In comparative radiography from 2010
and 2022 of the hand, no significant radiographic
structural damage were observed in the radiograph-
ic images ( SENS 4 -> SENS 6).

RADIOGRAPHY

Fig. 1. Radiography — anterior-posterior of the hands —
July 2011 (Case 1)

Fig. 2. Radiography — anterior-posterior of the hands —
December 2022 (Case 1)
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January 2013 (Case 2)

Fig. 4. Radiography — anterior-posterior of the hands —
August 2022 (Case 2)

Fig. 5. Radiography — anterior-posterior of the hands —
July 2010 (Case 3)

Fig. 6. Radiography anterior-posterior of the hands —
August 2023 (Case 3)

DiscuUssSION

Treat-to-target strategy has been used for de-
cades in medicine, but it was introduced in the field
of endocrinology in the treatment of type 2 diabe-
tes [18]. It is a treatment strategy that sets clear
therapeutic goals that will lead to better long-term
outcomes for patients. In 2010, the treat-to-target
approach was introduced in rheumatology by defin-
ing ten recommendations for the treatment of Rheu-
matoid arthritis. The main principle of treatment is
setting a therapeutic goal. In rheumatology, this
measure is remission or low disease activity, close
monitoring of the patient, and adaptation of the ther-
apy if the goal cannot be achieved [19]. Many tools
for measuring disease activity have been introduced
in rheumatology practice. The most commonly used
are the Disease activity score — 28 (DAS-28), Clini-
cal disease activity index (CDAI), and Simplified dis-
ease activity score (SDAI) [20, 21, 22]. Despite their
widespread use and the attempt to refine the objec-
tive assessment of disease activity, they cannot re-
flect the disability of patients in term of radiographic
changes. This is one of the reasons why multifacto-
rial assessment has become the leading one in dis-
ease staging.

In the presented patients, who have had the dis-
ease for many years and are on different therapies —
with conventional and/or biological DMARDs, the ra-
diographic progression of the hands was assessed
using the SENS method. It is noteworthy that against
the background of treatment, the characteristic de-
structive changes of rheumatoid arthritis do not oc-
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cur during the period of follow-up of the patients. In
essence, no significant radiographic progression
compared to the baseline images is observed.

Over the years, especially after the introduction
of biological DMARDs, a great deal of experience
has been gained and a large number of clinical trials
have been conducted regarding their effectiveness
and safety [23, 24, 25, 26]. Undoubtedly, their use in
patients with RAimproves the quality of life, function-
al capacity and reduces the development of structur-
al damage [23, 24, 25, 26].

According to a clinical study in 1997 by Drosos et
al., in which radiographic changes of 30 patients with
rheumatoid arthritis treated with Methotrexate and 30
patients treated with D-penicillamine were studied,
it turns out that in the Methotrexate group there is a
significantly slower radiographic progression of the
disease. Even in 15 of the patients no progression
was registered [27]. Our clinical observations con-
firm the data published in the international literature.
In recent years, data from an increasing number of
clinical trials also confirm the lack of significant radio-
graphic progression in patients treated with biologi-
cal therapy [23, 24, 25]. Numerous clinical trials have
been conducted regarding the benefits of combina-
tion therapy over monotherapy in the treatment of RA.
The PREMIER study included 799 patients with RA.
The results confirmed that the combination therapy
of Methotrexate with Adalimumab was superior to
monotherapy with either drug, both in terms of rapidi-
ty of effect, low disease activity and remission, and in
terms of radiographic progression [28].

Although Tocilizumab is indicated for use as
monotherapy, there is evidence in the literature that
the combination therapy of Tocilizumab with Metho-
trexate is more effective in suppressing radiographic
progression[29].

CONCLUSION

Early diagnosis, compliance to the therapy ,
strict patient monitoring, and switching from one
drug strategy to another on time are key factors in
achieving sustained remission, preserving functional
and work capacity, and preventing disability in pa-
tients with RA.
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TEXKW KOCTHU AE®OPMALUU NPU NbPBUYEH
XUNMEPMAPATUPEOUAN3 DM

M. Cupgeposa'? C. LUuwkoB'?

'KnuHuka no eHgokpuHonorust u 6onectu Ha obmsiHata, YMBAJT ,Ce. MapuHa“ — BapHa
2Bropa kaTefpa no BbTpeLHy 6onectu, MY — BapHa

Pestome. Knacuyeckomo onucaHue Ha nbpeuyHus xunepnapamupeoudusdwm ([XI1T) e kamo 3abonsisaHe ¢
6B6peyHU KaMbHU U Ha Kocmume. Bbrpeku mosa knuHu4YHama KkapmuHa Ha osteitis fibrosa cystica ¢ mexku
KOCMHU U3MeHeHUs1 e psiOkocm 8 cbepeMeHHama meduyuHa. [Mpedcmassme KnuHu4YeH crydau Ha 30-z20-
OuWeH MbX C MeXKU KocmHu 0eghopmMayuu Ha Obri2ume KOCmu, CKoruo3aa, Kkaghsisu mymMopu U mexka oc-
meonopoasa. Mpu duazHocmuyupaHe 3aborsieaHemo e ¢ Kracuyecka 6UOXUMUYHA U XOPMOHallHa KapmuHa
Ha MbpBUYEeH XxureprnapamupeoudusbM: 8UCOKOCMENEHHa XunepKanyuemMus, xurnogpocgphamemusi u 3Haqu-
MmeriHO nosuweHU cmolHoCmuU Ha napamxopMoH. [TpomeHume ce rnoenusisam 8peMeHHO cried ornepamueHO
nieyeHue Ha napamupeoudHusi adeHom. Cned YyemupueoluwHa 3a2yba om rnipocredsisaHe nayueHmnbm e C
eflowiasaHe Ha cuMnmomMamukama u xuriepkanyuemusima, 8eposimHo Ha ¢hOHa Ha HeMmbIIHO omcmparsisaHe
Ha mymopHama gopmayusi. KocmHume usmeHeHusi ca uHeanudusupalwyu u pednonazam HerbIHO 06pamHo
paszsumue, umaliku npedsud msixHama mexecm u 0agHocm. HanpaseHu ca napanenu ¢ dpyau CXO0HU ciy-

yau e jlumepamypama.

Knro4doeu dymu: xuneprapamupeoudusbm, KocmHu Oeghopmauyuu, osteitis fibrosa cystica

BbLBEOEHUE

OT kpas Ha 19 Bek KOCTHOTO 3acsAraHe npu Te-
XBbK 1 nepcuctupaly, xunepnapatmpeongmsbm e
C Knacu4yecko onucaHue ,osteitis fibrosa cystica“
(OFC) [1]. MMoHaTneTto BKMtoYBa u3paseHa cyb-
nepuocrtanHa KocTHa pe3opbuusa, Bogewa Ao
dopmMmupaHe Ha KUCTONOOAOOHN KyXMHU U KadaBu
TyMOpM, NOBULIEH PPaKTypPeH PUCK, CKENeTHn ge-
dopMUTETU N HapyLlleHnsa B KanuueBo-gdocdop-
HaTa obmsHa. OFC moxe ga ce passue npu no-
CTOSIHHO NMOBMLUEHM HMBA Ha napaTtxopmoH (MTX)
B YCIOBMATA Ha NbPBUYEH, BTOPUYEH U TPETUYEH
Xxunepnapatmpeonansom [2].

MbpBrYHUAT xunepnapatupeongunsbvm (MXIT)
e 3abonsiBaHe Ha NapaTMpeoungHWUTE Xnesu C no-
B/LWeEHO obpasyBaHe Ha [1TX (aBTOHOMHa xunep-
CeKpeuus) U BUCOKa WM BMCOKOHOpMarHa Kar-
umemusn [3]. Han-yectn ca cnopagnyHute opmu,
abmxawm ce B 85-90% oT crnyyauTe Ha ageHOM Ha
e[Ha oT napawuTtoBngHuTe xnesu [4]. lNo-pegku ca
MHOXXECTBEHUTE afeHOMW, MapaTUPEOUOHUAT Kap-
LMHOM, KakTo U dhamunHute opMm B pamkuTe Ha
CYHAPOMUTE Ha MHOXECTBEHa EHAOKPVHHA Heomnna-
3usa (MEN I n MEN IIA) n gp.

MbpBUYHUAT XMNepnapaTupeouamsbM € Mo-
YecT Mpu XeHnTe 1 BbB Bb3pacTTa Hag 50 rogunHu.

lMpe3 nocnegHuTe gecetTuneTvs ce Genexmn npoms-
Ha B KNUHUYHaTa MaHudecTalms Ha NbPBUYHNS XU-
nepnapaTMpeovamsbm C NPeBEC HA aCMMNTOMaTUY-
HUTE POPMU, BKITHOUUTEITHO U HOPMOKATLMEMUYHN 1
HopMoOxopMoHanHu. Cunta ce, Ye BKMOYBAHETO Ha
CEPYMHUA Kanuum B PYTUHHUS OMOXMMUYEH NaHen
€ OCHOBHa Mpu4yMHa 3a MpomsiHaTa B pasnpocTpa-
HeHneTo Ha MXMT oT cMMNTOMaTUYHM KbM acuMm-
TOMaTu4HKU (paHHK) chopmu. B aHusa Hanpumep 3a
nepuoga ot 1977 r. o 1990 r. ce oTYnTa CpaBHUTEN-
HO nmocTosiHHa 3abonsiemoct ot MXIT, cnen koeto
nma 3-KpaTtHO HapacTBaHe MpU MbXETE U 5-KpaTHO
npu xeHnte go 2010 r. [5]. WotnaHacko npoyysa-
He, BKrtovBaLo nonynaumsa ot 400 000 nuua (Ten-
canmcka koxopTta), nokasa CTabunHO Mokadsalla
ce yectota Ha [IXIMT ot 0.71% npe3 2007 r. go
1.02% npe3 2018 r. [6]. Opyr dakTop 3a HapacTBa-
LLIOTO pa3npoCTpaHeHne e Nno-4ecToTo macnenBaHe
Ha MTX, ButamuH D, kanuuin n dpoccop npu nuua
C ocTeonopo3a. Hepsagko Taka ce OoTKkpvBaT HOPMO-
KanuuemuyHuTe opMm C BMCOKM HMBA Ha napar-
XOPMOH M HopMarsneH kKanuui [7]. Tesn TeHaeHuun
BOOAT OO MHOMO MO-paHHO OTKPMBAHE W NeyeHue
Ha xunepnapaTtvpeovan3mMa B CTpaHUTe C pasBUTO
3npaBeona3BaHe. VIMeHHO 3aToBa TeXK/ popMu Ha
osteitis fibrosa cystica cbc ckeneTHu gedopmuteTn
NnpeacTaBnsaBaT KasyncTuka B Halle Bpeme.
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KnUHUYEH cnyyan

B HacToAwWwmMA KMHWYEH criyyar npegcraBsmMe
MBX Ha 30-roguiHa Bb3pact, korTto npes 2020 r. no-
crbnea B YMBAJT “Cs. MapuHa“ — BapHa, ¢ onnakea-
HWs1 OT nosiBa Ha TymMOpoBuAHa chopmaums B OscCHa
LWMHa 0bnacT, usxoxgaia ot MmaHgmbynarta, U KocT-
H1 gedopmMaumn. [Mpu WwaTenHo ceansHe Ha aHawm-
He3aTa ce oka3Ba, Yye bonkute B rppbHaKka 1 nosisata
Ha ckonuosa gatupar ot 15-roguwHa Bb3pacT, korato
npexuBsBa 1 pakTypa Ha nasa Tmbud. Ha 25-roguiu-
Ha Bb3pacT € PermcTpupaHo 1 CHMKaBaHe B pbCTa.

MaumeHTbT cbobwaBa 3a cTaBHM OOMKM OT
13-roguiiHa Bb3pacT B Marsku M rofiemMu CtaBu Ha
FOPHU 1 OONHU KpanHULK, HAaNoXWUnn npuemM Ha Hec-
TEPOUAHN NPOTUBOBBL3NANUTENHU MeAMKaMEHTU 3a
nepuoa ot 6 meceua. Beneacrene Ha ToBa e 6un ¢
KPbBOM3NMB OT CTOMAaLUHA S13Ba, 3a KOATO € onepu-
paH npes cbliarta roaunHa.

Mpu noctbnBaHe B KnuHukaTa No €HOOKPWUHO-
norns ot uU3nKanHus cTatyc npaBu BrieyatneHne
n3paseHaTa nNuuUeBO-4YeniocTHa gedopmaumnsa BAAC-
HO C KOCTHa TBbpAOCT, HebonesHeHa npu nanna-

UMBAL ST MARINA 8 W
ENDOCR INOLOGY EBPM M

UMBAL ST MARINA

23-06-"20
08:31:34

ENRRSR

767,767
22Hzf]

uus. Bugmma e ckonmosa Ha rpbbHaka cbC CUIHO
n3paseH rmbyc, nedopMmMpaHn KONEHHU U NaKkbTHU
ctaBu, 3agebeneHn rpmBHeHu cTtaBu. Habniogaea
ce orpaHu4deH obem Ha gBwkeHuaTa. GanaHruTe ca
aedopmmnpaHn, ocobeHo ANCTanHUTE — CKbCEHU U
pasLMpeHn OBYCTPaHHO — Tun ,6apabaHHn NnpbCTU®.

OT nabopaTopHWTe M3CNeaBaHUsi € C KoOHcTena-
Uus, XapakTepHa 3a NbpBUYEH xunepnapartmpeonam-
3bM (Tabn. 1), a wunHaTa exorpadums gemMoHCTpupa
BMAMMA Nes3us ¢ TunmyeH obpas Ha napatvpeongeH
afieHom ¢ pasmepu 15/24 mm, Han-BeposTHO Ha AOrT-
Ha OsicHa napawmToBuaHa xnesa (dwur. 1). Mapanen-
HO C TOBa NaUWEHTBLT € C JaHHU 3a HedpoKanLumHo-
3a U XPOHNYHO ObOpeyHo 3abonsasaHe ctagun |l no
KDIGO. C orneg noctaBeHaTa guarHo3a, noTBbpaeHa
1 C pagmMonsoTonHo uacnensaHe (TC*™ SESTAMIBI),
€ HaCoYeH 3a napaTMpeonaeKkToMus.

[MocTonepaTMBHO ce perucTpupa 3Ha’yMMo Mo-
HWXaBaHe Ha CTOMHOCTUTEe Ha napaTtxopmMoH ([MTX),
Ha OOLMA U MNOHM3MPaHUSA Kanuuin, npeactaBeHu
Ha Tabnuua 1, oTroBapsiLO Ha T.Hap. ,CMHOPOM Ha
rmagHUTe KOCTU®, Nnn Kpmsa Ha pekanuudukaums,
npegnonaraio yCcrneLHo fieveHune.
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L]
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Que. 1. Exoepaghusi Ha wusi. BuOuma e xunoexoeeHHa, eackynapusupaHa gpopmayusi ¢ pasmepu 15/24 mm, c Henpa-
eusIHa hopma U xemepo2eHHa cmpyKmypa, jiokanu3upaHa nod AoJsieH rMoJitoc Ha deceH OsJ1, HAa MUNUYHOMO MSICMO Ha

dosiHa OsicHa napawjumoeudHa )Jie3a

Ta6bnuuya 1. JTabopamopHu pe3ynmamu e xo0a Ha npocriedssieaHemo

Mapametbp 2020 r. npu auarHoctuumpade | 2020 r. nocT-onepaTMBHO 2024 . PedhepeHTHa rpaHuLia n MepHa eauHMLA
nTX 2049 71 2376 pg/ml (0-87)
B-cross laps 3.63 - >6.00 ng/ml (0.093-0.580)
Ankanha coccpatasa 1246 M7 682 U/l (< 150)
25-OH-Butamnn D 12.3 12.27 27.9 ng/ml
WMonnampan Ca?* 1.9 1.08 2.19 mmol/l (1.12-1.23)
06wy kanuui 3.57 2.03 4.06 mmol/l (2.12-2.62)
docdop 0.93 0.56 0.7 mmol/l (0.77-1.56)
Kanuuypus 6.10 - 8.62 mmol/24 y (2.5-7.5)
docarypust 15.2 - 21.11 mmol/24 y (13-32)
KpeaTuHuH 137 141 250 mcmol/l
eGFR (CKD-EPI) 61 56 29 mi/min/1.73 m?
[1KoyHa kucenvHa 496 408 777 mcmol/L
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[MbpBOHA4YanHOTO NogobpeHre B OMOXUMUYHU-
Te nokasatenu Ou npeanonoXuro MbIiHO KOPUTK-
paHe Ha xunepnapaTtupeovauama, C perpecus Ha
OvoxmuMnyHuTE OTKIOHEHuUsa. Cnep onepauuaTa na-
LUMEHTBLT ce m3rybea oT npocneasiBaHe 3a Nepuof
OT yeTupu rogmHu. MNpes 2024 r. OTHOBO NOCTbLMBA
B KnuHukata no eHOoKpUHOMorus ¢ nporpecusi Ha
OonnakBaHusATa M No-u3paseHu ckenetHuTe aedop-
mMauum cnpsamo 2020 r., ¢ Bnowwaealla ce 6u6peyHa
dpyHkuma ¢ eGFR 29 ml/min/1.73 m? (ctagun IV no
KDIGO). KaTo HoBa Haxodka ce ycTaHOBsIBa M Mo-
AarposHa Toda Ha MbpBM NPBLCT Ha AsicHa pbka 6e3
CbNbTCTBALLa cTaBHa Kpusa (dur. 2). [poBegeHuTe
PEHTreHOBM W3CNeaBaHUs AEMOHCTpUpaT TeXKuTe
NPOMEHU B KOCTHaTa aHatomus (cpur. 3, cur. 4).

PeHTreHorpacumnte nokassaTt OCTEONUTUYHM Je-
311 BbB BCUYKM ObLIMM KOCTU NO Mofena Ha bpay-
HoBM Tymopu (cpurypa 2A n B). PagnycwT 1 ynHata
ca c BanryceH gedopM1TeT B AUCTaNHUS CU Kpan n
BapyceH — B npokcumannus (gurypa 2A). OT peHT-
reHorpadusaTa Ha AnaHun ce BUX4aT akpoocTeonnsa
n cybrnykcauum Ha guctanHute danaHrn (durypa

2B). lNpoBeaeHa e 1 oCcTeOMeTpUsi CbC 3aTpyaHeHa
NHTepnpeTauus nopagmn cUnHo nspasexHun gedopma-
uun Ha rpbbHaka u gbnrute KocT. Buguma e uspa-
3€Ha 0CTeonopo3a C NpeanMHO 3acsraHe 3a KopTu-
KarnHa kocTt: Z-score L1-L4 (-1.2); L2 (-1.6); 6egpeHa
wunka: Z-score total hip: (-2.2); Z-score femoral
neck (-2.2); Z-score guctaneH paguyc: (-4.2).

OT BUOXMMUYHWUTE N XOPMOHANHWUTE nokasare-
nn e Hanvue nepucuctupalla xunepkanumemms ¢
nosuLleHn ctonHocTn Ha IMTX, xunodocdaremms u
exorpad)Ckv AaHHM 3a nepcucTmpatla/peumamsnpa-
na napatupeovaHa opmaums oA JOfeH MOSoC Ha
OeceH TupeovaeH gan. HanpaseH 6e onuT 3a nos-
nusiBaHe Ha BMCOKOCTEMNEHHaTa Xxunepkanuuemmsi ¢
pexvapatauus, dopcupaHa guypesa, nNpunoxeHne
Ha geHocymab 1 kanumMuMmeTrKa CrHaKanueT KaTto
Mo4roToBka 3a peonepauus. PesyntatbT e kpaTtko-
TpawmHO N HeAOCTaTbYHO NogobpeHne — Ha NeTu OeH
cnep NpuUnoXeHNeTO Ha AeHocyMab e oT4YeTeH cnaj
Ha oHM3upaHusa kanumm oo 1.52 mmol/l ot naxoageH
2.19 mmol/l. oNbAHNTENHO € BKINIOYEH YPUKOUHXM-
6uTop (anonypuHomn) 3aegHO C KPATKOCPOYEH HUCKO-

Que. 2. MHo)xecmeo ckennemHu Aeghopmayuu npu ¢ghusu-
KaJiHus1 npeaned

Que. 3. PeHmzeHozpaghusi Ha: A) paduyc u ynHa; b) 6edpeHu kocmu u ma3; B) kumku u dnaHu
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[~
due. 4. KT 06pa3 Ha kocmHa ¢hopmayusi, npoussiusaw,a om sicHama nosioeuHa Ha MmaHoubynama. BneyamneHue npasu
KocmHama U cmpykmypa. Budumu ca u ocmeonumuy4Hu f1e3uu no muna Ha osteitis fibrosa cystica koHmpanamersnHo e
mMaHOubynama

posupaH konxuumH (0.5 mg npes geH 3a 10-aHeBeH
nepvog).

OBCBXOAHE

lMpeacraBeHMAT OT HAc MauMEHT e C Knacuye-
CKO 3a A4ane4yHOTO MUHamMo NpoTMyaHe Ha MbPBUYEH
X1nepnapaTMpeonansbM, C MHOMO TEXKN KOCTHU U
CTaBHM U3MEHEHWSs], HECPELLAHN B CbBPEMMUETO HW.
Bbnpeku ye cnyvyaaT He npeacTasnsiBa AMarHocTu-
YyeH Npobnem, e UHTepeceH 3a KNMHULUMCTa nopaaum
rorieMms CNekTbp Ha NaTonorMyHUTE U3MEHEHUsS U
Heo4YakBaHUS peunamB creq MbpBOHaYanHaTta na-
paTMpeovaekTOMMS.

KoctuTe, Hapen ¢ 6b0peLmTe U CTOMALLHO-YPEB-
HWS TPaKT ca OCHOBHUTE MPULIENHM OpraHu, 3acerHa-
v npu MNXMT n obycnasswm KNMHNMYHaTa cuMmnToma-
Tuka. MNopaxenusaTta ot MXMT B TapreTHUTE opraHu
M TbKaHW Ce OMoCpeacTBaT OT CBbp3BaHeTo Ha [TX
cbe cneundunyHua My peuentop PTH peuentop tvn
1 (PTHR1), ekcnpecupaH BbpXy KneTb4yHaTa NnoBbpX-
HOCT Ha ronsim 6pon kneTku. KatabonHute edekt Ha
MTX B KOCTTa ca ABHM NpU NALUEHTUTE C KNacUyeckm
XMT wn ca gokasaHu € NOCTOsIHHa MHAY3na Ha MTX
npwv rpusaydn [8]. O6paTHO, UHTEPMUTEHTHOTO MPUIIO-
XeHwue Ha INMTX (1-34) uma aHabornHo gencTeme un ce
13ronasea npes T.Hap. ,aHaboneH nposopey’ B rneve-
HWETO Ha ocTeornopo3ara [9].

MHTepec npeacTtaBnsasa hakTbT, Ye BbNPEKU Oc-
HOBHaTa eKkcrnaH3usa Ha octeoknactute npu MXMT,
BOAELLa 0O KOCTHa pe3opbuus, dppaktypu, gedop-
Mauum 1 obpasyBaHeTo Ha kadsiBU TyMOpU, camuTe

OCTEOKIacTu He ekcnpecupaT peuentopu 3a MNTX
(PTH). NocnegHnAT oka3Ba CBOETO AEWCTBUE, OMo-
cpenctBaH OT ocTeobnacTute, MO 4YMATO MOBBPX-
HocT uma PTHR1. CBbp3BaHeTo Ha PTH-PTHR1 B
KOCTTa BOAM OO MOBULLEHA ocTeobnacTtHa ekcrnpe-
cnsa Ha RANKL (peuenTtopeH akTMBaTop Ha nuraHia
Ha sagpeHusa daktop kappa-B). RANKL ce cBbp3Ba
¢ peuenTtopa cn RANK BbpXxy npekypcopute Ha oc-
TeoknacTuTe, CTUMynuparnkm ysusaTa, gudepeHum-
aumsaTa U akTuBauusaTa UM, BOAELLM OO KOCTHA pe-
30pbums [8, 10].

3abonsBaHeTO Mpu NPeAcTaBeHUs criyyan 3a-
noyesa OLle B lOHOLIECKa Bb3pacT CbC CKOMMo3a,
KOCTHM 6onku 1 dpaktypu. NMogobHN Texkn ckenet-
HY dedopmaumu nNpu cnydyau, ctaptupanv B AeT-
CTBOTO W IOHOLLECTBOTO, AOKnaasaT u Apyru aBTopu
[11, 12]. HecneumduyHaTa nbpBOHa4anHa mssea 1
CYMMTOMUTE, NPUMNOKPMBALLMN CE C PAXUT NPU HUCKN
HuBa Ha 25-OH-ButamuH D, 6uxa mornu aa 3abasaT
NOCTaBAHETO Ha NpaBunHaTa AvarHosa.

ObwnyanHo, KbM MOMEHTa Ha AMarHoCTULUMpaHe Ha
MbPBUYHMSA X1neprnapaTmpeomansbm Ton e ¢ 6escumn-
TOMHO MMM ONUFOCUMMNTOMHO MPOTUYaHe. ToBa Baxwu
Han-Beve 3a EBpona n CALL [13]. 3a pa3snuka ot ToBa
CcMMMATOMaTUYHUTE (POPMUN C M3paseHn KOCTHM Npome-
HU 1 0edOpMUTETU Ca MO-XapaKTepHU 3a 3OpaBHUTE
CMCTEMM C MO-NOLLO MOKPUTKE, MPY KOUTO N1ncea noe-
CEMECTEH CKPUHUHT CbC CePYMEH Kanumm [14].

B o0wma cnyyan HannuneTo Ha TapreTHo op-
raHHo 3acsraHe (KocT mnu 6bOpek) M paHHaTa
Bb3pacT Ha M3siBa MU3NCKBAT XMPYPrUYHO NeveHmne



TexK1 KOCTHY AedopMaLymn Npu MbpBUYEH XMUnepnapaTMpeonansbm 85

N OTCTpaHsiBaHe Ha napaTtvpeouaHusa ageHom. B
npeacTtaBeHUs crnyvan ca Hanuue BCUYKKM Nnokasa-
HUS 3a nspbpluBaHeTo My [15]. Cnen oTcTpaHsaBa-
He Ha CBpPbXMpoAyuMpalmns napatxopMoH TyMOp
ce o4vakBa nogobpeHue B KOCTHaTa MITbTHOCT "
KOCTHUTE M3MEHEHUS, BKI. N Ha “KadhaBUTE TyMO-
pu“. B cepua ot cnydyam Agarwal u CcbTpyaHuum
[16] npocnegssat 51 nauueHTn cnep napartupe-
ongekToMus. TexHuTe pesynTtatn AeMOHcTpupaTt
peMuMHepanusauusa owe Ha nbpBaTa cegmuua
nocrtonepaTMBHO 1 NogobpeHne B KOCTHaTa NNbT-
HOCT npe3 nbpBuTe 3 Meceua. [Npn cepuinHn peHT-
reHorpachmm aBTOpWUTE MNOKa3BaT MbpBOHAYanHoO
abHOpPMHO noBulIaBaHe Ha NMbTHOCTTA Ha Ka-
daBuTe TymMopu npes nbpeBuTe 3 meceua, ¢ noc-
nenBaulo ,M3CBETNSABAHE” N YaCTUYHA perpecus B
pa3mepa Ha KOCTHUTe ne3uu. ToBa € cbnpoBoae-
HO OT KOPEKLMS Ha KOCTHUTe gedopmuteTv npu 6
OT 27 naumeHTn (22%).

Wmaikn npeasu U3KMIOYUTENHO TEXKUTE KOCT-
HW N CTaBHW U3MEHEHUS NMpU NPeLACTaBeHns OT Hac
cny4van, BeposiTHO 61 MOrmo Aa ce o4akBa 3Ha4YnMMOo
nogobpeHne B KocTHata nnbTHOCT. OT gpyra cTpa-
Ha, obpaTHo pa3BuTue Ha rmbyca, kocTHUTE aedop-
Mauuu 1 ronsimarta YentocTHa nesus usrnexaa marn-
KO BEPOSATHO C Ornef TexecTTa 1 AaBHOCTTa UM.

Opyr BaXeH MOMEHT B OMUCaHWs crny4an e
nocrtonepaTMBHata Kpu3a Ha pekanuudurkaums,
KOsiTO 61 cnegBano ga HacTbiuv crief YCneLwHo OT-
CTpaHsiBaHe Ha napaTupeougHusi ageHom. B cny-
Yyasi e OTYETEH TaKbB PsI3bK crag B Kanuuemusita,
KakTo U B HMBaTa Ha [NTX nocronepatuBHo. Bbp-
30TO CHWXaBaHe Ha CepyMHWs Kanuum e pesynrat
OT PyHKUMOHanHaTa MHXUbuumMss Ha ocTaHanuTe
30paBu NapawmMToBMAHW xresn. B cnyvan Ha Te-

XbK XunepnapatMpeonamsbM MOXe [Aa Ce o4akBa
pas3BUTUETO Ha ,CMHOPOMA Ha rnagHuTe koctu®. Mo
Tasn npuyMHa 3amMecTBaAHETO C aKTMBEH BUTAMWH
D u kanuum ca ot cbliecTBeHa BaHOCT [17]. Tesu
MbpBOHAYanNHM NPOMeHN npegnonaraT NbHOTO U3-
nekyBaHe Ha TyMopa, HO nocriefBallarta eBosoums
Ha 3abonsiBaHETO MpW HaluMsa NauuMeHT noackassa
HEMbITHOTO MY OTCTPaHsIBaHe.

MpegonprvemaHeTo Ha NOBTOPHA onepauus m3-
NCKBa onpeperieHa nogrotoeka Ha naumeHTa. Cb-
LLIEeCTBEHOTO B Crlyyas e, Ye BMCOKOCTeneHHarta
xunepkanuuemus (> 4 mmol/l) e puckoB gakTop
3a pa3BUTME Ha CbPAEYHM apPUTMUN U CbOTBET-
HO 3a MO-BUCOK onepaTtuBeH puck. MNpeanpuetarta
CcTpaTerusi 3a CHMXaBaHe Ha KanuueBuTe HuBa C
OBOAHSAABaHe, OpPMMKOB AWYPETUK, Kanmunmmume-
TVK N geHo3ymab moxe ga 6bae caMo YaCcTUYHO
edeKTUBHA A0 NOCTUraHe Ha MbIIHO U3NeKyBaHe
ypes XMpyprusi.

3AKNIOYEHUE

CbBpeMeHHMTE 1 LUIMPOKOPA3NpPOCTPaHEHN Me-
TOOW 3a OMArHoCTUKa Ha CbCTOSIHUATA, CBbP3aHN C
Xunepkanumemusi, npegrnonarar fNecHOTO U HaBpe-
MEHHO AuarHocTuumMpaHe Ha MbpPBUYHMSA Xunepna-
paTupeouausbM. Bbnpekn ToBa eauHWYHU criyvau
C TEXKM KOCTHM U CTaBHU M3MEHeHWs1 ce cpeluat B
KMUHUYHaTa npakTuMka. HactoawmsT cnyyain nog-
YyepTaBa Ba)XHOCTTA Ha KOCTHUTE CUMMTOMM KaTo
MbpBa, Makap 1 NoHsKora HecrneuvguyHa, n3ssa Ha
3abonaBaHeTo. [TbpBUYHUAT XuMneprnapaTMpeoau-
3bM 6K criegBarno da e YacT oT AudpepeHumnanHarta
AvarHosa npu peHTreHorpadoCckv aHHW 3a OCTeoNu-
TUYHU U KUCTO3HWU KOCTHM NE3NMN.
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SEVERE BONE DEFORMITIES IN PRIMARY HYPERPARATHYROIDISM

M. Siderova'?, S. Shishkov'?

Clinic of Endocrinology and Metabolic Diseases, University Hospital “Sv. Marina” — Varna
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Abstract. The classic description of primary hyperparathyroidism (PHPT) is as a disease of kidney stones
and bones. However, the clinical manifestation of osteitis fibrosa cystica with severe bone changes is rare in
modern medicine. We present a clinical case of a 30-year-old man with severe bone deformities of the long
bones, scoliosis, brown tumors and severe osteoporosis. At the time of the diagnosis, he has the classic
biochemical and hormonal picture of primary hyperparathyroidism: severe hypercalcemia, hypophosphatemia,
and significantly elevated parathyroid hormone values. The changes were temporarily affected after surgical
treatment of the parathyroid adenoma. After a four-year loss to follow-up, the patient presented with worsening
symptoms and hypercalcemia, possibly due to incomplete tumor removal. The bone changes are debilitating
and imply incomplete reverse development, considering their severity and duration. Comparison is made with

other similar cases in the literature.

Key words: hyperparathyroidism, bone deformities, osteitis fibrosa cystica

INTRODUCTION

Bone involvement in severe and persistent hy-
perparathyroidism was classically described as os-
teitis fibrosa cystica (OFC) in the late 19th century
[1]. 1t includes pronounced subperiosteal bone re-
sorption leading to the formation of cyst-like cavities
and brown tumors, increased fracture risk, skeletal
deformities, and disturbances in calcium-phosphate
metabolism. OFC can develop with persistently ele-
vated parathyroid hormone (PTH) levels in the set-
tings of primary, secondary, and tertiary hyperpara-
thyroidism [2].

Primary hyperparathyroidism (PHPT) is a dis-
ease of the parathyroid glands with increased pro-
duction of PTH (autonomic hypersecretion) and high
or high-normal calcium [3]. The most common are
the sporadic forms, due to an adenoma of one of the
parathyroid glands in 85-90% [4]. Multiple adenomas,
parathyroid carcinoma, as well as familial forms within
the syndromes of multiple endocrine neoplasia (MEN
I and MEN IIA), etc., are rarer causes.

Primary hyperparathyroidism is more common in
women and over the age of 50. In recent decades,
there has been a change in the clinical manifestation
of primary hyperparathyroidism with predominance
of asymptomatic forms, including normocalcemic
and normohormonal forms. The inclusion of serum
calcium in the routine biochemical panel is thought to
be a major reason for the shift in prevalence of PHPT
from symptomatic to asymptomatic (early) forms. In
Denmark, for example, for the period from 1977 until

1990 a relatively constant incidence of PHPT was
reported, after which there was a 3-fold increase in
men and a 5-fold increase in women by 2010 [5]. A
Scaottish study involving a population of 400,000 indi-
viduals (Tayside Cohort) showed a steadily increas-
ing incidence of PHPT from 0.71% in 2007 to 1.02%
in 2018 [6]. Another factor for the increasing preva-
lence is the more frequent testing of PTH, vitamin D,
calcium and phosphorus in individuals with osteopo-
rosis. Thus, normocalcemic forms with high levels of
parathyroid hormone and normal calcium are often
discovered [7]. These trends lead to much earlier
detection and treatment of hyperparathyroidism in
countries with developed health care. That is why
severe forms of osteitis fibrosa cystica with skeletal
deformities are an extremely rare finding nowadays.

CLINICAL CASE DESCRIPTION

In the present clinical case, we present a
30-year-old man who was admitted to the University
Hospital “Sv. Marina” Varna in 2020, with complaints
of the appearance of a tumor-like formation in the
right neck region, originating from the mandible and
bone deformities. After a careful history taking, it
turns out that the pain in the spine and the appear-
ance of scoliosis dated back to the age of 15, when
he also experienced a fracture of the left tibia. At the
age of 25, a decrease in height was also recorded.

The patient reported joint pain since the age
of 13 involving small and large joints of the upper
and lower extremities, which necessitated the use
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of non-steroidal anti-inflammatory drugs for a period
of 6 months during adolescence. As a result, he had
a hemorrhage from a gastric ulcer, for which he was
operated in the same year.

On admission into the clinic of endocrinology,
the physical status was striking, with a pronounced
right maxillofacial deformity with bone hardness,
painless on palpation. Scoliosis of the spine was ev-
ident with a pronounced gibbus, deformed knee and
elbow joints, thickened wrist joints. A limited mobility
was observed. The phalanges of both hands were
deformed, the distal phalanges being shortened and
thickened, with pseudoclubbing.

Laboratory tests showed a constellation char-
acteristic of primary hyperparathyroidism (Table 1),
and neck ultrasound demonstrated a visible lesion
with a typical appearance of a parathyroid adenoma,
15/24 mm in size, most likely of the lower right para-
thyroid gland. (Figure 1). Additionally, the patient
had evidence of nephrocalcinosis and chronic kid-
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ney disease stage Il according to KDIGO. In view of
the established diagnosis, confirmed also by a TC%™
SESTAMIBI scan, he was referred for surgical para-
thyroidectomy.

Postoperatively, there was a significant de-
crease in the values of parathyroid hormone
(PTH), total and ionized calcium, presented in ta-
ble 1, corresponding to the so-called “hungry bone
syndrome” or recalcification crisis, suggesting
successful treatment.

Initial improvement in biochemical parameters
would suggest complete cure and correction of hy-
perparathyroidism with regression of biochemical
abnormalities. After surgery, the patient was lost
to follow-up for a period of four years. In 2024 he
was admitted again to the endocrinology clinic with
progression of complaints and skeletal deformities
in comparison to those from 2020, worsening renal
function with eGFR 29 ml/min/1.73 m? (stage IV ac-
cording to KDIGO).
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Fig. 1. Neck ultrasonography. A hypoechoic vascularized formation is visible, 15/24 mm in size, with an irregular shape
and heterogeneous structure, localized below the lower pole of the right thyroid lobe, in the typical location of the right

inferior parathyroid gland

Table 1. Laboratory results during follow-up

Parameter In 2020 At diagnosis In 2020 Postoperatively In 2024 Unit of measurement/ reference range
PTH 2049 71 2376 pg/ml (0-87)

B -cross laps 3.63 - >6 ng/ml (0.093-0.580)
alkaline phosphatase 1246 117 682 U/l (< 150)
25-OH-Vitamin D 12.3 12.27 27.9 ng/ml
lonized Ca2+ 1.9 1.08 2.19 mmol/l (1.12-1.23)
Total calcium 3.57 2.03 4.06 mmolll (2.12-2.62)
Phosphate 0.93 0.56 0.7 mmol/l (0.77-1.56)
Calciuria 6.10 - 8.62 mmol/24 h (2.5-7.5)
Phosphaturia 15.2 - 2111 mmol/24 h (13-32)
Creatinine 137 141 250 mcmol/l
eGFR (CKD-EPI) 61 56 29 ml/min/1.73 m?
Uric acid 496 408 77 mecmol/L
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As a new finding, a gouty tophus on the first fin-
ger of the right hand was also established without
accompanying joint crisis (Figure 2). The X-ray stud-
ies performed demonstrate the severe changes in
the bone anatomy (Figure 3, Figure 4).

Radiographs showed osteolytic lesions in all
long bones corresponding to brown tumors (Figure
2). The radius and ulna have a valgus deformity at
their distal end and a varus deformity at the proximal
end. X-rays of the hands show acroosteolysis and
subluxations of the distal phalanges. DEXA bone
mineral measurement was also performed, although
it was difficult to interpret due to severe deformations
of the spine and long bones. Pronounced osteopo-
rosis is visible with dominant involvement for cortical
bone: Z-score L1-L4 (-1.2); L2 (-1.6); femoral neck:
Z-score total: (-2.2); Z-score femoral neck (-2.2);
Z-score distal radius: (-4.2).

From the biochemical and hormonal indicators,
there is persistent hypercalcemia with increased PTH

values, hypophosphatemia and ultrasound data of a
persistent/recurrent parathyroid formation under the
lower pole of the right thyroid lobe. A therapeutic at-
tempt was made to influence the high-grade hyper-
calcemia with rehydration, forced diuresis, adminis-
tration of denosumab and the calcimimetic cinacalcet
in preparation for reoperation. The result was a short-
term and insufficient improvement — on the fifth day
after the application of denosumab, a drop in ionized
calcium to 1.52 mmol/l from the initial 2.19 mmol/l was
registered. Additionally, a uric acid inhibitor (allopuri-
nol) was initiated along with short-term low-dose col-
chicine (0.5 mg every other day for a 10-day period).

DiscussION

The patient presented by us has a classical for
the distant past course of primary hyperparathyroid-
ism, with severe bone and joint changes, exceptional
for our time. Although the case does not present a di-

Fig. 3. X-Ray of A) radius and ulna bilaterally; B) femoral bones and pelvis; C) wrists and hands
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Fig. 4. CT imaging of a bone formation, originating from the right half of the lower jaw. Its bone structure is a point of
interest. Osteolytic lesions of the type of osteitis fibrosa cystica are also visible contralaterally in the mandible

agnostic problem, it is of interest to the clinician due to
the wide spectrum of pathologic changes and the un-
expected recurrence after initial parathyroidectomy.
Bones, along with the kidneys and the gastrointes-
tinal tract, are the main target organs affected in PHPT
and leading to the clinical symptoms. PTH damage
in target organs and tissues is mediated by the bind-
ing of PTH to its specific receptor PTH receptor type
1 (PTHR1), expressed on the cell surface of a large
number of cells. The catabolic effect of PTH in bone is
evident in patients with classical PHPT and have been
demonstrated with continuous infusion of PTH in ro-
dents8. Conversely, intermittent administration of PTH
(1-34) has an anabolic effect and is used during the so-
called “anabolic window” for osteoporosis treatment [9].
Of interest is the fact that despite the major ex-
pansion of osteoclasts in PHPT, leading to bone
resorption, fractures, deformities and the formation
of brown tumors, osteoclasts themselves do not ex-
press a receptor for PTH. The latter exerts its ac-
tion mediated by osteoblasts on the surface of which
there is PTHR1. PTH-PTHR1 binding in bone results
in increased osteoblastic expression of RANKL (re-
ceptor activator of nuclear factor kappa-B ligand).
RANKL binds to its receptor RANK on osteoclast
precursors, stimulating their fusion, differentiation
and activation resulting in bone resorption [8, 10].
The disease in the presented case had started
already in adolescence with scoliosis, bone pain
and fractures. Other authors also report similar se-
vere skeletal deformities in cases with onset during

childhood and adolescence [11, 12]. The nonspecific
initial presentation and symptoms overlapping with
rickets with low 25-OH-vitamin D levels could delay
the correct diagnosis.

Usually, at the time of diagnosis of primary hyper-
parathyroidism, it is an asymptomatic or oligosymp-
tomatic disease. This applies mostly to Europe and
the USA [13]. In contrast, symptomatic forms with
marked bone changes and deformities are more typ-
ical of health systems with poorer coverage, which
lack universal serum calcium screening [14].

In general, the presence of target organ involve-
ment (bone or kidney) and the early age of presen-
tation require surgical treatment and removal of the
parathyroid adenoma. In the presented case, there
are all indications for operation [15]. After removal
of the overproducing parathyroid tumor, an improve-
ment in bone density and bone changes is expect-
ed, including reversal of “brown tumors”. In a case
series, Agarwal et al. [16] followed 51 patients after
parathyroidectomy. Their results demonstrated rem-
ineralization as early as the first week postoperatively,
and an improvement in bone density during the first
3 months. In serial radiographs, the authors show an
initial abnormal increase in the density of the brown
tumors during the first 3 months, with subsequent
“lightening” and partial regression in the size of the
bone formations. This was accompanied by correc-
tion of bony deformities in 6 of 27 patients (22%).

Considering the extremely severe bone and joint
changes in the case presented by us, a significant
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improvement in bone density could probably be ex-
pected. On the other hand, reverse development of
the gibbus, bony deformities and large jaw lesion
seems unlikely in view of their severity and duration.

Another important point in the described case is
the postoperative recalcification crisis, which should
occur after successful removal of the parathyroid
adenoma. In our clinical case, such a sharp drop
in calcemia as well as in PTH levels postoperatively
was reported. The rapid decrease in serum calcium is
the result of the functional inhibition of the remaining
healthy parathyroid glands. In cases of severe hyper-
parathyroidism, the development of this “hungry bone
syndrome” can be expected. For this reason, replace-
ment with active vitamin D and calcium is essential
[17]. These initial changes suggest complete cure of
the tumor, but the subsequent evolution of the dis-
ease in our patient points to incomplete removal.

Undertaking reoperation requires a certain
preparation of the patient. It is essential that se-
vere (in our case > 4 mmol/l) and even moderate
hypercalcemia is a risk factor for the development
of cardiac arrhythmias and a correspondingly higher
operative risk. The calcium-lowering strategy under-
taken with rehydration, loop diuretic, calcimimetic,
and denosumab may be only partially effective until
complete cure is achieved by surgery.

CONCLUSION

Modern and widespread diagnostic methods of
conditions associated with hypercalcemia suggest
easy and timely diagnosis of primary hyperparathy-
roidism. However, isolated cases with severe bone
and joint changes occur in clinical practice. The pres-
ent case highlights the importance of bone symptoms
as the first, although sometimes nonspecific, mani-
festation of the disease. Primary hyperparathyroidism
should be part of the differential diagnosis in radio-
graphic evidence of osteolytic and cystic bone lesions.
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AND MICROCIRCULATION IN RHEUMATIC DISEASES

S. N. Lambova'?, R. Stoilov?, U. Miller-Ladner?, V. Smith5, H. Dobrev®, N. R. Stoilov’%,
V. V. Boyadzhieva”?, M. Cutolo®

'Faculty of Medicine, Department of Propaedeutics of Internal Diseases “Prof Dr Anton Mitov”,
Medical University — Plovdiv, Bulgaria
2Department of Rheumatology, MHAT “Sveti Mina” — Plovdiv, Bulgaria
3Clinic of Rheumatology, UMHAT “Sofiamed” — Sofia, Bulgaria
“‘Department of Rheumatology and Clinical Immunology, Justus-Liebig University Giefl3en,
Campus Kerckhoff — Bad Nauheim, Germany
SDepartment of Internal Medicine, Ghent University, Ghent, Belgium; Department of Rheumatology, Ghent University Hospital,
Ghent, Belgium; Unit for Molecular Immunology and Inflammation, VIB Inflammation Research Center (IRC) — Ghent, Belgium
5Faculty of Medicine, Section of Dermatology and Venereology, Medical University — Plovdiv, Bulgaria
"Department of Rheumatology, Faculty of Medicine, Medical University — Sofia, Bulgaria
8UMHAT “Sveti Ivan Rilski” — Sofia, Bulgaria
SLaboratories for Experimental Rheumatology and Academic Division of Clinical Rheumatology,
Department of Internal Medicine DiMI, University Medical School of Genoa and IRCCS San Martino Genoa — Genoa, Italy

Nailfold capillaroscopy is a unique method with
the advantages of safe noninvasiveness, easy and
rapid performance. Moreover, it is the only technique
for morphological evaluation of the nailfold capillar-
ies. Its major role in rheumatology is to facilitate the
differential diagnosis of Raynaud’s phenomenon.
In systemic sclerosis, capillaroscopic findings are
included in the current classification criteria [1, 2].
Microvasculopathy is also observed in a number of
other rheumatic diseases with peripheral vascular
syndrome [3, 4].

Recently, the EULAR (European Alliance of
Associations for Rheumatology) Study Group on
Microcirculation in Rheumatic Diseases has ap-
proved a fast-track algorithm for differentiation of a
scleroderma from a non-scleroderma pattern [5and
is part of the 2013 ACR/EULAR classification crite-
ria for systemic sclerosis. As there is a wide variety
of nonscleroderma patterns, the categorisation of
capillaroscopic images as nonscleroderma pat-
terns may be a challenge to the capillaroscopist.
Objectives: This study was designed to propose a
simple fast track algorithm to differentiate sclero-
derma patterns from non-scleroderma patterns
and to assess its interobserver reliability. Methods:
During the 8th EULAR course on capillaroscopy

held in Genoa, September 2018, a lecture on teach-
ing the fast tract algorithm to categorise an image
as non-scleroderma (category 1], a consensus on
minimum reporting standards in capillaroscopy [6]
and the standardisation of capillaroscopic image
acquisition and analysis [7]. The evolving knowl-
edge about microcirculation in rheumatic diseases
requires continuing education of the specialists in-
volved in capillaroscopy diagnostics.

In Europe, the great interest shown by rheuma-
tologists during the capillaroscopy seminars orga-
nized since 2003 at the annual EULAR congresses,
stimulated the idea of organizing a course in capil-
laroscopy. The first EULAR course “Capillaroscopy
in Rheumatic Diseases” was held in 2004 in Genoa,
Italy. Since then, the course has been held every two
years in Genoa until 2018. The course organizer at
the beginning was Prof. Dr. Maurizio Cutolo — Pro-
fessor of Rheumatology and Head of the Department
of Clinical Rheumatology at the University of Genoa,
Italy. Shortly thereafter, Prof. Dr. Vanessa Smith,
Professor of Rheumatology, and Head of Clinics at
the University Hospital of Ghent, Belgium joint the
steering team of the course [8, 9]. Since 2020, the
EULAR course in capillaroscopy takes place during
the annual EULAR Rheumatology congress.
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In four consecutive years (from 2020 to 2023),
the Bulgarian Rheumatology Society also started
organizing workshops in capillaroscopy held by the
Bulgarian rheumatologists Prof Dr. Sevdalina Lam-
bova and Dr. Vladimira Boyadzhieva. In 2021, a na-
tional consensus on capillaroscopy was published
by the Bulgarian Rheumatology Society [10]. As a
continuation of these initiatives, the first Bulgarian
EULAR-endorsed Course on Capillaroscopy and Mi-
crocirculation in Rheumatic Diseases was planned
and took place from 27 to 29 September 2024 in
Saints Constantine and Helena, Varna, Bulgaria. A
total number of 36 rheumatologists and trainees at-
tended the course from different Bulgarian centers in
the country, i.e. Sofia, Plovdiv, Pleven, Ruse, Varna,
Stara Zagora, etc., including a physician from Ro-
mania (Fig. 1).

Fig. 1. Lecturers and attendees in the first Bulgarian
EULAR-endorsed Course on Capillaroscopy and
Microcirculation in Rheumatic Diseases (2024)

Members of the scientific committee and lectur-
ers were three international guests — Prof. Dr. Mau-
rizio Cutolo (founder of modern capillaroscopy train-
ing in Europe; President of EULAR for the period
2011- 2015), Prof. Dr. Vanessa Smith (Chair of the
EULAR study group for the study of microcirculation
in rheumatic diseases) and Prof. Dr UIf Miller-Lad-

ner (Head of the Department in Rheumatology and
Internal Medicine at the University of Giessen, Bad
Nauheim, Germany; President of EUSTAR/EU-
LAR Scleroderma Trials and Research from 2010
to 2013, of the Scientific Society of Rheumatology
in Germany for the period 2015-2016 and of the
German Society of Internal Medicine 2022-2023).
Bulgarian organizers and lecturers were Prof. Dr.
Rumen Stoilov (President of the Bulgarian Rheu-
matology Society), Prof. Dr. Sevdalina Lambova,
Dr. Vladimira Boyadzhieva, Prof. Dr. Hristo Dobrev
and Dr. Nikolay Stoilov. Prof Dr. Sevdalina Lambova
is Professor of Rheumatology in the Department of
Propaedeutics of Internal Diseases “Prof. Dr. Anton
Mitov”, Medical University of Plovdiv. She is leading
expert in capillaroscopy and the author of the first
two monographs in Bulgaria about the application of
capillaroscopy in rheumatology (“Capillaroscopy in
rheumatology — norm and pathology”, 2021 [11], and
“Capillaroscopy in rheumatology — what else do we
need to know?”, 2024) [12]. Prof. Dr. Hristo Dobrev
(Head of the Section of Dermatology and Venereol-
ogy at the Medical University of Plovdiv, Bulgaria) is
leading expert in the field of capillaroscopy educa-
tion for the country and organizer of the first basic
course in capillaroscopy at the Medical University of
Plovdiv in 2012. Dr. Vladimira Boyadzhieva and Dr.
Nikolay Stoilov are specialists in rheumatology from
the Medical University of Sofia.

The aim of the course was to present the prop-
er technique of capillaroscopy, analysis of capil-
laroscopic images, interpretation of the results,
differentiation between normal and pathological
findings in rheumatic diseases. The full immersion
3-day-course provided a summary of the most re-
cent advances in the field of microvascular patholo-
gy in rheumatic diseases from leading experts in the
field. The course covered both basic theoretical and
practical principles in performing and interpretation
of capillaroscopic examination, as well as innovative
aspects regarding microvasculopathy in rheumatic
diseases based on the contemporary knowledge
and the considerable practical experience of the
experts [12]. Capillaroscopic findings in Raynaud’s
phenomenon as well as in other less frequent pe-
ripheral vasculopathies, for which only scant data
are existing, were presented. With the improvement
of modern knowledge in the field of capillaroscopy,
expanding indications for performing capillaroscopy
should be taken into account that was also exten-
sively discussed during the course.
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Altogether, the course included 4 sessions in 3
days with 19 lectures and 3 practical sessions with
patients. The training provided the participants with
the opportunity to acquire new knowledge and skills,
as well as to share valuable experiences during the
practical sessions with examination of patients with
different rheumatic diseases and with discussion of
the findings in complex clinical cases (Fig. 2). In-
depth and inspiring discussions were held within the
course, which encouraged the exchange of exper-
tise and posed questions for future research.

Tests were conducted at the beginning and at
the end of the training to evaluate the acquired
knowledge. Analysis of the results showed an in-
crease in success rates, which illustrates the value
of the training process and the overall goal of the
course.

Fig. 2. Image from the practical session

The first Bulgarian EULAR-endorsed Course
on Capillaroscopy and Microcirculation in rheumat-
ic diseases (2024) was a logic consequence of the
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increasing need of international education in capil-
laroscopy in Bulgaria and reflects also the intensive
collaboration between European experts in the field
of capillaroscopy.
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